APPARATUS AND METHOD FOR REMOVI NG AMBI ENT NO SE AND
MOBI LE COMMUNI CATI ON TERM NAL. EQUI PPED W TH THE
APPARATUS 5 TECHNI CAL FI ELD The present

wo fupebion rel ates to an anbi ent noi se r enovPEHKR2005/003011
apparatus and nethod and a nobil e conmuni cati on
term nal having the apparatus, and nore particul arly,
to an anbi ent noi se renovi ng apparatus and net hod and
a nobil e conmuni cation term nal equi pped with the
apparatus for renoving an anbient noise 10 inputted
together with a user's voice signal or specific tone
source, hi comuni cation equi pnent that receives the
user's yoke signal viia mcrophone or sensor and sends
it to aAYBARATYSAYUAMEHPRFPR BFMAVING 1B Y RPIER 4Ny
equi pnent s r geRi AAURPRFloNTERMANE FRVWHES -
BACKGROUND ART As communi cation equi prents that
recei ve a voi ce si gna¥THIEMABPARMES and transmit it to
a user's counterpart by wire or wireless, there are
for exanple a tel ephone used at hone, a nobile
CONPUNIECAtICONFIEEy m nal , etc. that are available in
the course of nmovenent, in addition to a head se
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f r om pivpes coRSiE Mirhe VEdATPITIeReet BBk UP PR soure:

receive a user's voice signal via 2 WO

2007/ 029899PCT1KR2005/ 003011 mi cnphone or sensor or

t he eACEOROIND #Ricei ve a specific tone source via
m crophone, or Sensor L&Y ol SGvd LEKL Vil BnP € Seer and

occlrred it ‘ARBIERt" SFea"
fransmit it to a user’s counterpart by wire or wireless, there are for example a telephone
used at home, a mobile communication terminal, ete. that are available in the course of
movement, in addition to a head set device with radioielegraph or microphone for voice
communicaﬁons and so on.

20 On the other hand, as equipmenis receiving a specific tone source, for instance,
there exist an electric stethoscope that serves to hear arterial tone, intestinal noise, and
blogd vessel tone as well as heart fone or respiration tone that origialhtes within the body
to confirm whether they are under normal state, and a hydrostat that functions to deteot
a water leaking from pipe.

25 When the communication equipments receive a user’s voice signal via
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Especially, noises may often be introduced in the
out side. For instance, there,are a variety of noises:
noi se by ambient people, noiSe by public traffic
woOBRNG08dCh as 5 taxi, bus, etc., noise in tRETHKRNE/003011
of construction work, etc. And aI S0, noi ses may be
occurred in the inside as well as the outside. For
exanpl e, noi ses necessarily tend to take place in
cl osed pl aces such as singing roomfurnished with
karaoke, and in call centers answering inquiry phones
fromcustoners, and the |ike. In case a user
makes a voice call with a counterpart using the
conmuni cati on equi pnent such as the nobile '
conmmunhicahine br stoydr pr Uradinmentstrivavey] seecifc (o squrevih migiadiac or
out si de thatth |1nt rcolgeuﬂgggocgu%dsiﬂmbmfft Set forth above,
t here HEy T reduentiy oceur an 1nstance where the
count er parmspecilly,@eises @G be imtrodnfag/m mbutsm@ r rFeultsdaxye, there
understand_t he voi ce contents of l]lS
sender®du& P ¢ W Eh o o SBE™ AP nf:s?]by PIRRC P mein St as
comu NG ksl &) nSIGUL RORIRE S con@li@ion wol) btE hAﬁcﬁﬂL&ln\ﬁ&s fodyebe
user's voice 15 signal or specific tone source vja
the mi erBpHbHe s *selat, "“tflffe ISF BBIPENTES "EREEY (¢  hey
recei vig. @Q&é 1[[@(!8@%08@ Gletds rsiﬁéing' bbb e ihah@Re, hagetaher ,
the user's voice signal is not correctly transferred
or onl ynesyseeor rirorecscelmrs A HSf er red due. to
the noi ses, .10, SQLMEs § RicScaRHAP) &Mrerphedlislo® WS comBlnagls or
appar at uses have been devel oped. As one exanple, a
Ci rieui duifrent speb rDYS Meplarrmapiyien temigl & ébeiPhREqih it 4
m cr Oph 5193 thaWntmducQs 0136938@&% Bl-ﬂﬁdb&@qﬂeg ﬁlliyoﬁ{f\,{qlﬁiﬁl Q&:{rlaﬂg;ta];c@
t he acconpanyl ng dr aw ng. I ows a
CONV e nited matowgdafat, ik reclpnt masewmquqy uashrSRatl#‘d}e EFite cqriitse
i ncom ng via mdcrorq ope As illustrated in Fig. 1,
when a"CEEATIBHEF SABI"8ht noi se renoving circuit
recei ves ans\é@h G:Eth@doxglﬂl&lcat"f)rf QUipngentt) sterwhandcean thewryls evre
noi se signal via a m crophon
noi Se S HAEr L hPEIGH° é’ag‘g'ﬂﬁr@nsné’rm ™ tg ml%erals\{hat sl
seri estece;!;@%y VQic€ BB ahbict ard 1Y¥Eher, the user’s voice signal is not
2007/ 029899PCT/ K1t 2005/ 003011 that %eﬂ noi se. SI
has bewirebanpFed of @hRHTT PIeay™F 8t gﬁ’ SROIIF er 20

and t hs%ne QHthHLrE%OG@mMﬁ oUS@Erathsalaﬁ bS@Ql&léB[i’ed As one
example, 2 circuit for removing aﬁ ambient noise incoming via microphone will be
20 explained below referring to the accompﬁnying drawing.
Fig 1 shows a conventional circuit for removing an ambient noise incoming via
mmcrophone.
As illustrated in Fig. 1, when a conventional ambient noise removing cirouit
receives a voice signal from a wser and an ambient noise signal via a microphone 10, it

95  removes the noise signal through a condenser C2 coupled in series. The voice signal
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However, such a conventional noise renpving circuit
that renoves the noise incomng via the m crophone
fails to remove a non-Ilinear “noi se.. I n ot her words,

wb

t

@”gﬁggﬁventlonal noi se renoving circuit cwummnemsmmm11
e non-1linear noise and the inputted voice signha

and then anplifies the .conbined signal, which stil
invol ves such non-1eaner noise therein. DETAILED
DESCRI PTI ON OF THE | NVENTI ON 1() Accordinrily, an

obj ect of the present invention is to provide an

‘anbi ent noi se renovi ng apparatus and nethod and a
nobi | e conmuni cation term nal enploying the apparatus
for renoving an anbient noise by setting a reference
cur r.entat fop aver ggogldhy destrgecd Soarldiel dupueghant dyelifirci0 @l then
|nputt&gm¥&@m9m$%§%%g@9ne or sensor and anpllfylng an

t

|nput current o

tone source accordi ng to a gal n

controlIedhbymthel$@$wm@mEM@n®am@mmw®nmmkﬁmmhefama
the valid tone sou

d nor e g t he
noi se Lilcgmm,%mal mu:ro Emne falls to T n‘F\ie a non 1near nonlsc g é)téz wargsn cé :
with Oﬁﬁetﬂ&meﬁiﬁe ﬁflovtnli] em:pr &GRS th Rtaitdad @8 add N Nurte8

prOV|ded an ambi ent n

renovi ng appar at us _for

removi RE $ERTS & A8 ‘%{’ g‘b AP EELTERS Wit H HRD gk

i nput tediemiraisamikier ophone or sensor, the apparatus
conprising: a reference current 20 setting unit for
setting a reference current fromthe tone source
I nput tregavERpide PHoscPRRPRE/EQTfIo§ENsor; a variable
anplifier having a gain controlled by the set
r efler ence A¢Hripgntn e¥fer of B rreprpinfeftips Wép Paovids wppabicnbndisy ent
of t hgl.ONE,RAY 58 HeRend .ﬂb@,lecaamﬁuﬁ@m&%am ARy hevel
adj uster. for adjusting a |l evel of the tone source
anpl i fepreetustipy Fee)a‘glrs ap fy@icntagije Abkitnea refstenck Fugent f@GIFRE tone
P e UPRL N FeP L VELNREA PORNE5 S o
2007/@@@899&(%%%5@@@5&@@8@11m¢@ﬂ@megmahtMhﬁhenﬁﬁse
I nqyt %erem 1.\18 vall e S op{s]grlr’l]qiﬁe% morse?nsor the no se IS anm hﬁle llnoeres an

i nput "CutT ent o tHeE

e sourc epen n a galn

cont rehdiied by the set reference current mhereln t he
valid tone source is anplified nore Iar%e and the

noi se i s anfFTFIed hsF APEhIle PRl dBFE™

Treyzs pliDH@d an

I NVentauhdi: RasScadvind dypanlsaeQentoat 2 dolderdmOitiid: @fure &fuf the an

be beared 5 only the valid tong signal renpved the
anbi e ﬁTISB H}alimgdéna a‘microphone or sensor, the apparatus comprising: a reference current

20 sefting unit {or setting 4 reference current from the tone source inputted via the
microphone or sensor; a variable amplifier having a gain controlled by the set reference
current and for amplifying an input current of the tone source depending on the gain;
and a level adjuster for adjusting a level of the tone source amplified through the
variable amplifier.

25 The present invention as stroctured above sets & reference current from a valid
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In accordance with anot her aspect of the present
i nvention, there is provided, an -anbi ent noise
renovi ng nethod for renoving'a noise froma tone

WO 83994 th the noise inputted via a m cr ophONBR2N05/003011
sensor, the nethod conprising the steps of: setting a
reference current fromthe tone source inputted via
t he m crophone or sensor; obtaining 10 a gain
controll ed by the set reference -current and
anplifying an input current of the tone source
depending on the gain; and adjusting a |level of the
anplified tone source. The present invention as
constructed above sets a reference current froma
val i d e Aguaisiitymaibe iviutel viaeingeorhonpurtstreny agd guppifies an inpat
m crophone_or sensor, and anplifi [ ¥ ent
of 1 NG PBREICEE s HEsaRr Aa A o e L HERTD)
t he SeQhediehERRNER sdité k entlified Forewdnge @ity ntitves applfiedmdone
sou_r ce i S anpl' T ed mgpﬁ ! ard & a@ldttgelgeunug‘ozii chn bic§earcd
anpl i FPdd Arerdnekfheierteptren AR A B AT B R has - an
advant,ag@e JahBling i @ik abinbRALEL. can be renoved.
I'n accordance with still another aspect of .the .
present i Wespriaresiit by &Pt B BUPHRYEE™ ASHi e -

- communj Gat b Aed R LDk ORk foekvRPE sVl tafsoR bR hiE oROI S

- renmovi ng apparatus, conprising: a mcrophone for

i nput tiipatgd ain ¢ ovreeokeRrUT CEsoR s TofipfbcoBERsas Y ster o ylling
refer ENECE oGl B0b id Bhel bR imfARbL vialoR FnicRBilohd oA @nsék, obtaining
reference current fromthe tone source inputted via
t heo mxgriophotte by te sviasfiraly|ceres mdpiflivie aohmicr™ &L i aih
controll ed by the set refer ubOr
! | 1y geen PRt BLERPOR Pl Bl BReu
dependi ng Tadprdsdreingaibrys casthesd efoveaelj ardtresre obrsnt fadlp bt | ng
a level of the tone squrce anplifjed t : u
var i adPe Sgrp e PP JE§J$8?c%m§ﬁﬁ%§1Q%gggggggﬁmfor
r ecei Viug ahdioRlsQee SHindigs dhenit anelibs dercefs wsied
by the level adjuster. 4 5 WD . . o
2007/ 0FIEYSPEH RISOES FOBEETm™ =2 h Bres &R ™
i NVenti.Qn ass GO k@S ARaMEnsBE Sbidn: et en Bngeved.
current froma valid tone signal wth noiseﬁiqutled
via a m crioprorecoritswihspter Jpe AAI TP L AR i Aput
cur rent VQLs L DG OB SAM 6Rind QRSP iniiganQRbia Gtk Rmoving
controll ed by the set reference current, wherein the
val i d eBnes. sowrite: § sicarrple i iBHinggiee AP yE T *
noi se s Amplif L&t TR REAPL borereE CQUAIRE! e tolehBree

i nventTon has an advantage that the anbi ent. noi.se can
be inputted via the microphone; a variable amplifier having a gain controlled by the set

refefence current and for amplifying an input current of the tone signal depending orn: the
gain; a level adjuster for adjusting a level of the tape source amplified through the
variabie amplifier; and a voice signal processor for receiving and processing the tone

25 source adjusted by the level adjuster.



renmoved. In accordance with yet another aspect
of the present invention, there is provided an
anbi ent noi se renovi ng apparatus the apparatus
wERFREdegdong: a full-wave rectification circubPCTWERO®E003011
Input termnal is coupled with a voice signa
inputted froma 10 m crophone or sensor and out put
termnal outputting a rectified current is connected
to a gain control termnal of a variable
anplification circuit; the variable anplification
circuit whose input ternmnal is connected to the
voi ce signal fromthe m crophone or sensor, the gain
control terminal is connected to the output term na
~of the fulthspwavenvesiet 4 Finbgured ibpie stste refanet cottyforp a valid
term qal sio l:?lllt ‘H?xtnt ilsent ut@eg W%rsrlpﬂlliclfgp 10%9 orcg%(!},eaﬂ& anlipjﬁﬁeg Qp%pt .ed
to an ‘{5 Phpu ermnal of alevel conversion circuit
Vi a a chiregiecshobe sarve ddpdndind @ v edin @onild bsthont referprerintent or
inputt[ng the current fr ghthe]g%%%q%nggggkpﬁkdggethe
var i abTPE BRI PEATEH "B P ETE A A R es et o - and
anmpk i foskingaddi@eBlUing BitbtioR 66 Ak elvinged at &e @BYidnauole gabn t o
out put -an anplified signal via an output term nal.
The pre¥#it invention as structured above sets a
ref erence igubkBRE with /@ Motervdbol @ h2RestiOBRntBh, Gaals prodided
noi se inputted viia a m crophone or sensor, and
anpl i fah expbiogh ol MOV PETRUSOF { AR (RPETRGT @ gl vave
dependi B8 302D inhP Rkl ScPYintROcSR1a QiR EeNL e
current, wherein the valid tone source is anplified
norie |rengpeonag ebutotred qupitamitakougyie p efUSe ORI CTREPO? As
a result, LN LRk AS R 298l ApidchBn
bt ot ek SO LA BB Rl ANAC LA SRl
2007/ 0288 98RCIAKR2065/ Q0BG o BRICESIDESERIPRCCNIERT THE
DRAW NGS . These and ot he ]
and adiRh g8 B STRFE PE e Sef A E D PEREEhS.
pr es e nteificNM@it in® Butpid thrinindd @uipvpingeen faghiifisd cefemdy dolpestid foran t he
d e M SR Che O ST P T BB AT CReld
CONV € Nk AR kup (iR ih€ Bifirerd) G615 @e SUBAMMNIRGY of0herv@isblt afiphification

renmovi ng an anbi ent noi se i nconing.via a. m crophone;
circguit via the resistor, and amplifying the current accgdmg o a certain gain %r%utput

an amplified signal via an cutput terminal.
The present invention as structured above sets a referf:nce current from a valid
20 tone signal with noise inputted via a microphone or sensor, and impliﬁes an input
cﬁnent of the tone source depending on a gain controlled by the set referr_:nce curfent,
- whetein the valid tone source is amplified more Jarge and the noise is amplified more
small. As a result, the invention has an advantage that the ambient noise can be

- removed.



Fig. 2 is a graph representing an output level to an

i nput level of a tone source in an anbi ent noise

renovi ng apparatus in accor ddhce with the pr esent
wbRYERkds®N;, Fig.3 illustrates an exenplary blraakkr2005/003011

configuration diagramof an anbi ent noise 10 renoving

apparatus in accordance with an enbodi nent of the

present invention; Fi g.4 provides an exenpl ary

flomchart for explaining an anbi ent noi se renoyi ng

met hod i n accordance with an enbodinent of the

present invention; Fig.5 presents an exenpl ary

circuitry diagram of an anbi ent noi se renovi ng

apparatus in accordance ‘W th anot her enbodi nent of

t he prBSEIMESCE IdViNGs Fig. 6 is an exenpl ary

bl ock di agram co nication t nal

provi ded g]hf’sﬁ 0 Other wres fsPeﬁ% P vlltpﬁegerrédgeﬁig]?dgﬂteﬁssmﬂl n
accor dw@enmkﬁoyﬁn bam:@:tfhe Hes@indd Gathermaiatindetaiel éxsqppties ent
i nvention. BEST MODE FOR CARRYI NG OUT THE | NVENTI ON
20A pr‘é]’fe’éfi"foélaﬁuﬁ??ﬁlﬁ‘a’inﬁeﬁ{‘m% e present invention
wills tiow Bedeses ihediohiad@habile tobify defidentand o
the acconpanyi ng drawi ngs. In the follow ng
descr i Pbieagise jspomfs Mr 2 RFBRREPF unct i ons or constructi ons
woul d obscyy €1 hg lregyvsemlg;@&@unevuwaﬁﬁﬁﬁruyaa@ts@m in a
detai |l ed description thereof will be omtted.
Fi rst efmdst noisdriverving dopreiuph eegioca b aprett™ Aifs e
renmovi ng i&@ @ ago,id Mof%nambxcnt noise
enbodi rren?ﬁ&a‘ﬁt e§ar1)nregesmg i(?nvgehn%ron \XA% be descri bed
r ef @r r ienging @pddne m@ccorffanwter@@r?VO@Q@B@QP@F?W%‘S/ 003011

accompanyl ngd, 9&% o5 ng'cxemplary fowchart for explaining an ambient noise

removing method in accordance with an embodiment of the present invention;
Fig.5 presents an exemplary circuitry diagram of an ambient poise removing
apparatus in accordance with another embcdjment of the present invention; and
15 Fig6 is an exemplary block diagram of a mobile communication terminal
provided with an ambient noise removing apparatus in accordance with yet another

embodiment of the present invention.

BEST MODE FOR CARRYING OUT THE INV ENTION

20 - A preferred embodiment of the present invention will now be described in detail

 with reference to the accompanying drawings. In the following description, if

well-known fupctions or constmcLioﬁs would ccscure the invention in unnecessary
detail, a detailed description thereof will be omitied.

First of all, t!ﬁe'principle of an ambient noise removing apparatus in accordance

56 with an embodimeni of the present invemtion will be described referring to the



Fig. 2 shows a graph representing an output level to
an input level of a tone source in an anbi ent noi se
renovi ng apparatus in accordance with an enbodi nent
(ggm%&gggresent i nvention. - As i | | usecakadoosoesor
, in the anbi ent noise renoving apparatus in

accordance w th the enbodi nent of the present
invention, it can be seen that if an input level is

. +10 dBm a correspondi ng out put |level is +20 dBm and
if an input level is -10 dBm a correspondi ng out put
level is -20 dBm wherein an input level of O dBmis

"a reference level. This neans that if a certain input
| evel greater than the reference level is applied, JO
a greabﬁmmmmcpwbmdevel S outputted whereas if a

certain i | evel ess an J feren ] g%j
appl | ed, g:PgI e.\%gwc ﬂu%raﬁ {eerscn ]1 an 0 tpli?lre 85 aﬂe[apuggve C% nc

meant i sbikse i a7 aGESERE reBBTS a;bir@s luezwezldancenmutart @d»odunea oa

m crophone at a position distanced by a certain

i nt er VEIPFRENTEe i cr ophone, an input |evel of a

val isd t ONeys YQUKKIEEin &3, 20in thS Bibiefit nM@ ir(ﬁﬁwﬁgiagﬁxaﬂus ih &ccgfa]eat er
than noi se occurred at an adj acentgglggg

n
this nefToetedmr f hed-thratgh™ Fhe ° a’h’é?ﬁ‘e"" ﬁ“‘?

posi tign AisLaAREedudY e eedaba i amtr@JtveaAi isr&f @hSat 0
a position distanced by an interval |ess than 5 cm

from tdvesnridee optorel is £4 rayiesi spPrterabP @1 Azt riie
mcro Hh Q[n e[his %eaQJ tﬂa?l@ gccﬁgm &u@&)& 'gtgﬂar tgdn% @Qﬂﬁ:@c@ IerIS %Plfé‘m )
fromthe nouse of the user. Specifically, in case the
us e ner@o@ankh%mWNhﬂahw@%@evﬁa#@%@@Hﬁé*%ﬁFF&ﬁ§Fng

a 20 npbile ;mm qunlcggd%gm&%gnlnal at a place such as
a singfng ¥t ucing a Large noise, the nobile
connun|canh@anhemnanahmgfugeweawdmaw@ﬂehimp@ﬁﬂ#elﬁee

t hat the_noise roaomi.s a
voi ce BRip ﬁ‘%ﬂnﬁf‘g g?f 2 cegam mmf’ % ° no%mjfrnh%ﬁ% rzﬁ%uﬁl ?%‘ZE{ ¥ g Eﬁﬁ]‘

t er m nN@le source as a user’s volcd'kig\ﬂﬂ‘ié@feater ithin x@ae&ecuma‘d ats@ Adidcdyf mace,

| evel provided via_the m crophane af, L

di sfantedn B meHs °‘Ef‘§‘i"’te‘h‘f“ﬁ“gf‘ e ‘Eé)‘i?e“m ot RS ﬁﬁ’ TR Il[(;(ps}sahmcc{rbc‘ﬁ ﬂlﬁ one
of the.Bhide CeRMINERLIdBEcd by & Mval less than 5 em from the
2007/029899PCT/KR2005/003011

“microphone. [t may be preferable that the microphone is placed af a potion distanced

e

by 2 em from the mouse of the nser.
Specifically. in case the user makes a call with an external covnterpart using a
30  mobile communication terminal at a place such as a singing room introducing a large
noise, the mobile commumication terminal’s user aqd ambient people feel that the noise
at the singing room is greater than a voice of the user using the mobile communication
terminai.
However, in case of ccnsible level provided via the microphone at the position

55  distanced by the certain interval from the microphone of the mobile communication
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termnal, a level of the noise at the singing roomis
| ess than the voice | evel of _the user using the
nobi | e conmuni cation term naf. The reason is that
woldon@légly the user's voice is inputted from POBKR2005/003011
position distanced by a certain interval fromthe
m cr ophone of the nobile communication termnal via
the m crophone,- the noise at the singing roomis 5
inputted froma farther |ocation than the position
di stanced by the certain interval via the m crophone.
For this reason, there nmay cause an attenuation
phenonmenon between the m crophone and the position
di stanced by the certain interval fromthe
m cr ophone . e o dehescef drsagingodrgyieh thafthetvpies lqve o user
- becones | ess. than the voi.c evel .0 J Usi.ng
Che. Bt G SR S oA S PGk REk H kT
di st ancigudYrod epcaidh iimhnacdint @nacbterfal fiopntitclrderaphoer dione
of the nobile comunication termnal. at the singi MOV, he
anbi erforiEPERRFENLYTRY YRIBAYEPHE PR 5 &ordahce W t h
-t he senhodh BN rard: 10bdR6h thah Ve fbidiod BistidSel BGhetckrain peiviigia pk €
and characteristic as set forth above w || bbet @
descr i teePhawr t For fisFar RS "PEEHE “EREShTERYTRY e e
dr awi NGS . WRE Bl PR dRXRADY G QftaiiRERMIAG RSN S€
fromthe valid tone source including it inputted via
the niteretphoke o Bpingife bsemeg jogpln the voice levepfgheuegr using the
i1 UStrrrm%jie.ec%mQupﬂca%m&Qray thp}l,\og&}lﬁ &Mﬂlbg WhE &hﬁiﬂ’mtﬂdﬂ&gﬁ am
of an ‘anbi ent nol se renovi ng apparatus in accordance
Wit am nendpmdd afentobdd copineicgiopigaist | nventi on. As
LI Tustrated |0 Fi s 3uLnEn iy hkhe AILENL PRl %€
renovi ng apparatus for renoving a noise froma valid
tone S@UFGenW hhirtdren ndigste pitnipl tidathragrigticas i Brlofrene
100 20 conprises a reference current. it 110
for sevl PGy ap SFaRes B v RRE T o Re T Batr e
i nput t e Be dohesom ik vaahaneulOR|ndie vianked bk &e ainpitpfi er
120 having a gain controlled by the set reference
cur¥Pentl &#F or anplifying a current of the inputted
tone sour Cgy 3GG@kEkaR Gt bek GaisiationiRghaB ofla@ulent noise
adjuster 140 for adjusting a level of the tone signal
anpl i fiexting et it cepidnss 240 a&ﬁ?@‘ﬁﬁbﬂfﬁﬁ PEFESH M | n :
addi ti on, mﬁushw%ﬁléwgmgm@gﬁm% 1o Si@oving Bfpatiti3 Gor
.apparatus further conprises a variable resistor 1%0
for deteyin mohgfrw vgjd toge Apye with t_he noise inputted via a microphone 10 .
20 0270/ O%%Sngsegs P%%e@%&%é%%% %111 l@ﬂpJetitiItgi a%rén@d’bur&cﬂtt fi‘oﬂ tffe or
the™l evel "adjuster 140 to adjust the |level of the
tone Sowrsee: inpuied via Fheiomprer éh e svighsrapeliier SRR PHYS NI t
110 sets reference curren . 1.0 DELeS A3 R&one
i nput t%’&“’@"i‘iﬁy %1 & r?r%lgrf:nrwocﬁﬁegwg& fi%a%?mé%ggli”%?cal I 3? , when
t he valolth bRy Sitg Rk, aniatidvel tbieenidd eadiuging iprgtof Bl a
the m crophone 100, a certaij. I 2. | S k0P as
an 5 e pPREyEypra agleo?m L}sf’ b%ﬁd?“ﬁ‘g‘ﬁ%‘%%}e ﬁg&%%ﬁ’? ed
tONG SQLE GRvERGpp@atiUtih@ RbmpkiSs CYatdlk edsidt i ¥nfprtdenmining an
i nputted voltage. The reference current setting unit
110 inputting the created cusrent perforns a
full -wave rectification thereon and then set .S the
reference current using an average val ue outputted
fromthe full-wave rectification.



The variable anplifier 120 has a gain controlled by
the reference current set by 10 the reference current
setting unit 110 and anplifi%s a current of the
,n«iﬂﬂﬂ&% tone signal depending on the gain. PETER2005E3011
~variable anplifier 120 inputs a current of the tone
source with the noise inputted via the m crophone 100
as in the reference current setting unit 110 and
carries out a variable anplification with respect to
an input current of the tone signal on the basis of
the gain controlled by the set reference current.
15Ch_the other hand, the gain of the variable
anplifier 120 is proportional to the voltage of the
:gne s?yg&amhﬂ@mnmadﬂvﬁammheoNWGmobhbﬁ@?wWE@wﬁng t hat
e valid tone source greater than.the re
current Séﬁﬁﬁ@ﬂwﬁgﬂ?%f%%%ﬁﬁgﬂkﬁ??Sﬁ?“ﬁ@??%%%Q&gﬁ?c
|sfanmghﬁmﬁ@dm@&embamgﬁ1mhih@ﬂkﬁgwﬁ@ﬁ&@dh@@@ﬂwﬂaﬁithe
reference current is anplifi nore snall... 2
speciFWC%PW?PmﬁﬁdF%ﬁﬁfm’@W%?ﬁ%THfT?nvgﬁfﬁ;1%%%q£%hrce
has;a o a0 6fnal B¥Elondi @ helifpRicAitie SRrc@dnd § fuent © G@ted fum
di stanced by a certain interval fromthe mc qphqpe
100. I ibrhisd velbged TORESEUPTEE e AT HE ‘W™ T
i nput t.ed LBk ReuillCs QRRANE 1l and ha sheher@meecurrent
current setting unit 110 outputs an average val ue of
an i nptite agayprre palue oftpurdd dony i qﬂg‘"“t"ﬁi’f‘éﬁ%ft?&r ce with the
noi se and ’lthfh \%I@ bé %Lﬁiﬁ rl‘ﬁ} hgsedfgﬂ Solbfed Q}HEJ rgg}&ncm&ﬁdﬂ en
the average value.” 25 And then, the variable
?Lrpb i fﬂrc@éerei@ Cures rdling tuss 15 andepmptifie| seurepl thefiinetse 1B e8h
e valid ton

depending ort Lﬁe ggain. And, the variable amplifier 120 inputs'a current of the tone
source with the noise inputted via the microphone 100 as in the reference current setting
unil 110 and carries out a variable amplification with respect to an input current of the
tone signal on (he basis of the gain controlled by the set reference current.

15 On the other hand, the gain of the variable amplifier 120 is proportional to the
voltage of the tone source inputted via the microphone, meanfng that the valid tone
source greater than the reference current set by the reference current. setting unit 110 is
amplified more large while the noise less than the referencle current is amplified more
smajl.

20 More specifically, an input level _of the valid tone source has a larger level than
the noise at the location distanced bj( a cettain interval from the micro-phone 0. If
the valid tone source with the noise is inputted via the micropﬁone 100, the reference
current setting unit 110 outputs an average value of an input currens of the valid fone
source ﬁth fre noise and then sets the reference current based on the average value.

25  And then, the variable amplifier 120 conducts a variable amplification on the valid tone

g



10 WO 2007/ 029899PCT/ KR2005/ 003011 source with the
noi se based on the gain controlled by the set
reference current, wherein tﬁ@ tone source greater
‘Nggaﬁmg reference current is anplified. nDrewhHﬂgmﬁmmw11
Ile the noise less than the reference current is
anplified nore snall. The variable resistor
130 is a variable one for deternm ning an
anplification ratio 5of the |evel adjuster 140 as
descri bed | ater. The | evel adjuster 140 adjusts
a level of the tone source anplified by the variable
anplifier 120. this level adjuster 140 may be
i npl enented by an operational anplifier and again
anmpl i foes utthee doB¥/i@ked @fthdghlec@mﬂel bg e aﬁtréeralnq}lmireﬁti ‘e*ereby
the variable anplifi gzg(gcgggdu% 10,8 certain
anpllf*%ﬁﬁf%ﬁ?%?ﬁﬂ%ﬁ & PR RBY AT US Y T he "evel "of
the 1Qﬂ£ﬂﬁ@m&ﬂ%&ﬁ&mmIb@m@&ﬁhﬁkﬁmﬂﬂp|Iflcatlon ratio
Is determ ned by the variable rﬁe%stor fifeationsatio | 1
t he meant i F8Yaripie iy 1865 3 APPSR A '(ﬁm’f‘ﬁ’éf’“f"ﬁ”ca o1 ent

noi se &@HE%M&QMQQQ%M@ﬁu§HBQVIng t he construct|on as
menti oned above is controlled to operate as

OFF
via a convBedydidel Oy aa‘e‘ﬁla?flflﬁd?néf‘i”ﬁﬁm’&l’f‘ﬁ?iﬁé the

user. \F He[blte er ier H’d' SI'h@ (el ﬁﬁl&ter m@lrﬁ@be rrﬁm}%&ﬁ gy ARRaALAIUS
may be applied to all communication eq uwpnents

i ncl udampifiegand &ag@melrf' el thet leyeleqs s e soprteerp et by the variable
st et hogcope Tpode %9'@9}]? gaﬁlé.pﬂ“&ﬁg&z biid € G RIMRIE Al Ohe

term nal, may al so be provided as the form
of @ cerbain c}mcpmnmwmhem deigmingdda thp rageblsfesigips pidy i ng

the ambl enf, A0Sk AIRY) N ARRALALY 8. LN RALLE

comuni cat i"off Tef m na escribed later.

Her ei Nghdak havidd thaQpt@tdn @ meafondl @ vearrivelfpt tcrqmrages ON or
renovi ng appar at us havin the const r.uc L ASset
forth YBOWE "SR B 6["%’? ey ﬂ’/vhé‘r“‘%r ?df” i ganéég umed
that t Qﬁovﬁ@@ﬁpﬁthsorﬁhy(ﬂe apgned ﬁpﬁ)aﬁ]ﬁiuhl&udnseqmﬁaf maﬂimg‘aj

state. Fi 4 provides an exenpl ar ro for
exploai BPYly tAAboRHIEHE! TSP 16T %aﬂ a"“‘m“ oo

accor dange, WM, 1R m@ise fRdirte /eh oftalaeta@a@s emong them an
i nventi on. As illustrated in Fig

 anbi entardi sl agrgitevibh gTHEE HYEF |IW°%‘@08“Pﬂaé‘ﬁct§ W t“h° 5
the e“’%%ﬂmﬁmteﬁfmm%era&&m%ﬂ nvention first inputs
a valid tone source wi-th an anmbient 10 11

Hereinafter, an operation of the ambient noise removing apparatus having the .
90 construction as set forth above will be explained whersin it is assumed that the
vperation of the apparatus is under an ON state.
Fig. 4 provides an exemplary flowehart for explaining an ambicat noise
reﬁmving method in accordance with an embodiment of the present invention.

As illustrated in Fig. 4, the ambient noise removing method in accordance with

25  the embodiment of the present invention first inpus a valid tone source with an ambient

10



WO 2007/ 029899PCT/ KR2005/ 003011 noi se via a
m cr ophone or sensor at step 1'.-3101. Subsequently, a
certain voltage is applied at"an electrical si gnal
w6 rRsRNding to the valid tone source w t hPCH&ER2005/003011
I nputted ambi ent noise, and a current is created from
the applied voltage. At step 5103, the reference
current setting unit 110 inputting the created
current perforns a full-wave 5 rectification with
respect to the inputted current and sets the
reference current using an average val ue provided
- fromthe full wave rectification, Meanwhi | e, -
the variable anplifier 120 inputs, at step S105, the
CUr I endoisofia § eopt@te o schone sso 8Ot e Sunjetubntly. iecotpipyiokagrt is
noi se via the m.crophone or. sepsor,, as. | . aputte
ref er e%%‘édaémaﬁeé%lfar%g FIREUN T E?l‘f ‘f“’“gﬁ‘a“?? ﬁ%’ﬂﬁé%tﬁ fes
‘out  a Mdkit alde Cand Apdried iscahtbdofomwhd daplidOvoites pe etr $16%. thhe
i nputted current accor i,ng 10 thet a;rﬁgt ¢ Q&JPH}E& by
the reF@PENRETCHEPRRL PP Bl PHE et & ence curr en
set tyi NGrkiAboh wiliBpecith hOUGRdSWRIA antasd iebifgenantehtiuligat i on
process at step S105, the valjd tone source is
anpl i et e Bodst e e il PR ECdiitent noise is
anpli fi ed poLGuS MR diabiASpiier B8 bihls, ot S 1@ @Rle Mok se
can be renoved. At a next step S107, the |evel
adj ustetd ewgowmgaiith hafphirt P R WUPRhET SHPI T &
15 by t rgf@ren\éé)‘l{u!ﬂ pal»c%ngaﬁm ll 10]: !m@ Ehex;l- %Qiesatﬁp@\ragdbﬁ gmﬁlﬁca@on with

certain anplitication ratio to thereby adjust the
| evel whect thde bond coopeeding to the gainKegiipledhy 1 FFTaR C /BI se

renmovin PALALYUS oD o AGE QAR C Bl Ln ARAED Gl piiticats
erbodi FERE R TEE TRV SRE O o | b ‘taear] bed wi t h

r ef er epees e 105, de caidpanyumgs anrifid mys lassied &9 ambigh
exanpl e of removing the noise fromthe yalld.tone
sour ce""Wlf?’?’pilgg’ﬁffc%ﬁ%u?faé’e Uli’/lgeaa"{ fe m Crop one will be
gi ven. Fi gah nsh@ps10aihe@xe aphianip aginnoplifitsithy cghiew grdifed f or

expl ai ni ng an arrlbi ent noji se renovi H&?U%fﬁt%rt%e%y;d%
0 e pre

acclr daiE &R AP HEF Bk S SRR AT sen

i nvent #,08«] of the tone sofiSe. | | l UStrated in Fig. 5, the
anbi ent noi se renovi ng apparatus i n_accor dagn%e Wi

it h

i i : d othe

anot her enBotiAEAPbPEhE™RY SHETEN " CSHpriTsés a7

full - WGk Ce b i @lidnOiin 6d deGehibell wlDreird:de Mt&Saecoinﬂﬁ)ﬁtQ
termnal is coupled with a voice signal inputted from

amnmer @p’hrgn whefeip an cxampie of removing the noise from the valid tone source with it

20 inputted via the microphone will be given.
Fig.5 shows an cxemplary circuitry diagram for explaining an ambient noise
removing apparatys in accordance with another embodiment of the present invention.
As illusirated in Fig. 5, the ambient noise removing apparatus in accordance

with another embodiment of the invention comprises a full-wave ectification circuit

95 210 whose input terminal is coupled with a voice signal inputted from z microphone

11



12 WO 2007/ 029899PCT/ 11122005/ 003011 and out put

termnal outputting a rectifi fd current is connected

to a gain control term nal of2a variabl e
w@IRhhtdssation circuit, the variable anplifi eatikrz005/003011

circuit 220 whose |nput termnal is coupled with the

voi ce signal fromthe m crophone, the gain control

termnal is connected to the output termnal of the

full -wave rectification circuit 210, and output 5

termnal outputting an anplified current is connected

to an input termnal of a level conversion circuit

via a resistor, and the |evel conversion circuit 240 -

for inputting a current fromthe output termnal of

t he vami akpheensingbivbiigatddind wirmGrotneced & aighrecome@'msit% r,

o b b SHE R ARG AR PO A RORE

t er m n@hinal Qbupicdcld it i@ $;gnmmem aripic:fibne. V@8 ecormeiTaith g

apparatus further conprjses vari abl e resjstor
Ci r cui ' pstrdigfe °d*§‘tté"ll;’rﬁﬁ”h‘1§ﬁ"gﬁ“?'ﬁ ¥ f?é‘? R o a!flﬁf a’ff§5 tin

anplsi f WinRg ot ing hORBlifec@turt 8 cbnbied to GOME EBiBINF € lebeT Ui t
240. The full-wave rectification circuit 210
sets tREIFEFEPETES TPy B the D MERET cEHE2E & mREne 8

i nput t L@.gentvﬂaa ﬂJc:- u( tgln@ig % t&ﬁ&rﬁbl@lﬁl&@dﬂ&ﬂfmuﬁlﬂgﬁlﬁﬁhﬁﬁﬁa as
shown, Specifically, 15 if the valid tone source with

the noimsksyipashe crrpaittredpnyicnaip B s CIPEEE R @i Carp 4
vol tage |.s.@RRlJ ed as an electrical signal
corresponding to the inputted tone source and a
curwent i sinpiidugeebbicriopitireviggpluedinhe|cereges 2 VRiel
full - vewe, Leabld d.cald o &1 Leloli, 610 LIRYLS biihd b6
- produced current cond T Wave rectification
W t h riespestsidnoirdinzo. nputted current and then sets
from the 2BF O iave e Bhef 45 -t ML R o
_vari abaoﬁgeamﬂca $ii @AM {BRAro6iE Cc@dehstr NB@Ehhonwiad @th&@ec‘acagaai n
controlled by the reference curretrln seth A emvoha
M I\Nav‘éﬂ“f@l’:"cti’ﬂ‘ PP TP EPFEAUMP™S 16 TR °”fe| &€7an Ihput
curreng apﬁfcd ;smﬁel&ﬂ&emf,ﬁﬂ Ucfrx@s@on&ﬁ@@ihdlh@@dtoﬁe dbhe mgla Ic,tﬁrent
And, the variable anplification circuit 220 _j
t he cu Prehited Bim ererigareieg « BREIEBGret-HPt HY ﬁ‘&"ﬁ i"ge
via the dﬁ&@gﬂgﬁgond@'é al il altErecd Dbl hwithVAMELt 1o the inputted
rectifi catl on circuit 210, and then perforns a
vari abduewam thierf §ets e irTRengs| ct_lrﬁ:n'ﬁ]}lzng apgverage value derived from the

20 full-wave rectification.
The variable ampléﬁcalion eircuit 220, which has a gain controlled by the
reference éurrent set by the full-wave rectification cireuit 210, amplifies an input cgment
.of the tone source according to the gain.  And, the variable amplification cireuit 220
inputs the cusrent of the valid tone source with the noise via the microphone, as in the

25  full wave rectification circuit 210, and then performs a variable amplification with

T 12
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i nputted current according to the gain controlled by

the reference current. *he I evel conversion :
w6 héEMidees240 again anplifies the | evel of theCrdgrRe005/003011

source anplified by the variable anplification

circuit 220 depending on a certain anplification

ratio to thereby regulate the |Ievel of the tone

source. 5And, the output term nal of the |evel
“conversion circuit 240 may be el ectrically connected

to a mcrophone's input termnal of the nobile

communi cation terminal, and also to the nobile

conmuni cation termnal via a -connection termnal for

hands fspeeo triuitd edetyrccaling @it gdivrowsolishycheirdrengantdar d,

wherein if_the anbi ent. noi r AV pTeE j
coupl ed vi (1 S RERRACr on fab SRA 28 BEREhE N Sk

I mpl enepiiRdbyiir valgdumdliftcgonrievi 830 déphrding ¢nhacrin enrdfvlatone

of the nobile comnTl]'nli clai'ftihotn te_rerri nal itself becones

aut onaf eEHFy gy e vl LB PRE™ meant i me, as shown in

Figs 5, thedarugRntemiel & te kenowkmig AP0 akks clkatically

accordance w th anot her enpodi nent of the.eplqes%pt

i nvent SCHRFFE BT eRET HEgHRrEY Sits iR e T FERE - ' s

oper at 19, @SndN Qfamfkchtion RmfirROwH Bdo@kctibrOBrmSb R | byraNGe a

power to circuits 15 involved therein for their

dri vi negevidest by 2 opfrdn porrsyiiat dindade BhBASBF PSR EHE ar e

not eXa‘BLa.@ruQ@Qo@@@%@ th bneRE @mfiﬁaf, it qraﬂ_' Md iﬁ)@laﬁeﬁt@d in such a

stabilrty of circuits, wherein details thereof are

oM 10t exghnfiep faatt thyemigraifhenc of () rghjlp papmunication terminal jggf; boogmes

nobi | eam%igmp&')ﬁ@ti on term nal conprising the anbi ent

noi se renoving apparatus in accordance w th another

enbodi ment gk redvend, welent indie Witk pubiset )i releegied PHBHS Wi t h

reference to the acc anyi. i compr L. 6

i |1 ust FEIEE %i‘%*f a%%?‘é’h"p‘”?%rgfmy"aﬁf ‘gﬁg‘ﬁ%ﬁ%ﬁgﬂm"gfmg ng“lﬁu e

CONTUNdw@attd feRe its @ferdidaal ONeg 0F pegilawi forupbiies st & oitcvits

noi se renoving apparatus in_accordance w.th r

enmbdi FERE BET fﬁga r EEE ﬁ@cerﬁsf [ Ronensen ot Whﬁp%&

sShown §xPaikelt Govere uicdi@r dRY shdxtBRABYITLIG Athbrein ddady trferfate

i ncl udi ng the anbji ent. 25 noi se renovi ng apparatus 310

i n accHrEARLE e %R ot her enmbodi ment of the present

13 14 WO Q&LO 7a1 nglglg 9:91‘8%{(;%82 @H&da0 Qﬁ@ﬂis]ng the ambient noise

removing apparatus in accordance with another cmbodiment of the invention will be

20 described with reference to the 'e}ccompany‘ing drawing.

P;ig. 6 illustrates an exemplary block diagram of a maobile communication
terminal equippcd"with the ambient noise removing apparatus m accordance with
another embodiment of the presen-l invention,

As shown in Fig. 6, the mobile communication terminal including the ambient

25  noise removing apparatus 310 in accordance with another embodiment of the present

13



i nvention conprises a mcrophone 300 for inputting a

tone source fromthe outside, a reference current

. setting unit 310a for settihﬁ a reference current
wd ZofR2bde tone signal inputted via the m cr opdKR2088@3011
a variable anplifier 310b having a gain controlled by
the set reference current and anplifying an input
current of the tone signal depending on 5 the gain, a
| evel adjuster 310d for adjusting a | evel of the tone
signal anplified through the variable anplifier 310Db,
and a voice signal processor 320 far receiving and
processi ng the tone signal adjusted by the |evel
adj uster 310d. The nobile communication term nal
f ur t hefenG@RPikise s m@rophate i3eibenpridgia shorwlBe tHeoptside, a
determ ning an anplification ratio for the |evel
adjusﬁgwmﬁ%ﬁﬁmfﬁggaTﬁ%%%¥ﬁgmf%5% M%P“?ﬁ%m{%%%mg fir ce.
10 | Rup@@hid thQferophdde 300D 0: LOERRAMILGALNE @ Brirt comnichial
equi pped with the anmbient noise re ving agpaggtus
310 f o EhEF oI %ﬂéﬂp’éEY‘vﬁﬂP@F“é%%ﬂ%"gﬁﬁﬂ"fﬁi ERLTTSI HR t
3305 e GaNE Rl difticr 30sor AudiBYa 1vARLe 18081 kidnal 388fied@rough
di splay unit 360, a nmenory 370, and an_interface 380,
whi ch trieiable pnpifitry3 1 9on 9a) 4 e isiEnat eresekisét fohgehihite
comunjcall R L&y NiA2lkgusSPRCint k6@l difsier 3R, T efcerance
current setting unit 310a sets a reference current of
a 15 tomenigtariaain figbe tagistsegpizptesise SPoPHERESoe. | n
.Ot her ani {ﬁ(%ﬁdn raltif foEtDeQBvM%jﬁsgr 3‘163%% Pt 158 oi’%e_ttnnle R@teSe | S_

i nputted via the m crophone 306, a certain voltage is

‘appbi ed agn awitiel ¢ tmobik atnrspighal ereioy cePprdndh By 2Bt he
inputted tone sourc 1d.a current..i -

e g e eaNE o FRE AaPll Wil SobkRRLE O
uni t 3dPaled AP wikdy inpg v, cdiglat @ 3@ rmEent 37perdp miggicy
fuII-mave_rectificatipq_o t. eﬁi&t%&%ggmﬁgﬂ&ggﬁ and
then S&b¥PHECFRPEFEIEITE EUFTEnt USI ng an aver age

val ue pr ovgpdeehuf, i Pretehte curttk fenivpnies1paet 4 fitread duo.of 2
The vari abl e anglifiep 3106 has a gain controlled by

t hds r éPePEpcBuEe Frupme@oplt FeUFerer Rt 8 cor r'en
set tingy Uit ke ande arRhtodd B8 2aBrtainNPlike B Uspli@nt aof

t he tone source depending on the gain. And, the_

var i atslegricalrmgie] iretondp gt mpist SoretrEe i FERE 8 atc? R

valid f.0n6.SOHLEE I el CunB@ kg Wiids16:NBuitChophane,
as in the reference current 25setting unit 310a, and

t hen carent reproLat felirvira FetEitier @nfs PRud SEreg e ses be
respect, 19 L& udd an 4.0 AMLLRAGR UG KREAAS/ 003011
i nputted current "according to the gain controlled by -

the set r efhergriremglifieri@iithas a gain contrafipleby the yeésrena G e te r
310d adj usts a |evel .of . tone.s Lt 8 DY

the val P&BTE ST T o “‘é‘%%@? indp iR g’gﬁééfttﬂeer 310d
may benirdapdpeeniret iy, AR, operigte aopldl 3Hmpieef thesprepid
again anplifies the |evel of the anplifje D€,
sourcéMSE@éSF&WWQWWbm%m?%V?g?ﬁmgﬁﬁﬁi?fc%%%%%&Pgi?%.

25  setting unit 310a, and then carries out a variable amplification with respect to the
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The voi ce signal processor 320 converts digital voice
data into anal og voice signahsor conversely perforns
the reverse conversion; and i's a well-known unit,
wo hebgsksg additional circuits such as an auGiCI/KR2005/003011
anplifier and filter, which inputs and processes the
tone source adjusted by the |level adjuster 310d. This
voi ce signal 10 processor 320 may be a voice cod=
The wirel ess comruni cation unit 330 is configured to
i nclude an antenna and an RE circuit for
communi cating with a base station. The w rel ess
conmuni cation unit 330 used herein should be
interpreted to include nobile comuni cation systens
t 0 be ihpated odercagrding totitiy gaif cgttrlfedbygly sehsfetency e e
exi Sting SYSLETRy SO0 AREE] bl B 1GWurcd S VHSONA:
systens, etc., in addition to various versions of
CDVA syisible miplifier 310b.  Thie legbpdinel B¢ n@06e dotrtnensl 3y tahe
whol e operatiop. of the nobile communicati.on .term nal
And, - tRERBy PRt eL Y SRt e BN G PR D e
a myl tddkingi b ¥ertdHf amplif®ibd r@ickeys, character keys, and
functional keys, and transfers ﬁi%igpah tomggf .
cont r ol | er P3ATFWIFEhPPHRBULY YT AE™ WEE FLCET 81S® 61t he
user. s-LEha@ oﬁ&oﬁ@}s@y péﬂiﬂﬂmts tiaagfer&ocoﬁueﬁi&l; akaisteh&ell\Mﬂﬁah @nit,
operational status of the nobile communication
t er mi reguding additional Fitsiadhet i 20 B WonEHG FPEt 1 e
Menor Y, SHeD 2 SnEERRAMWQE: &l @SB NRAmE V1042 NG SHQS @fal
prograns necessary for driving the data and nobile
C ONAU Niccal Bhindy ér fiioisedodec. The interface unit

380 may bepa. conmUN, 6AkdO8ki BRNL coffQEdGOROKE b Aon e
nobi |l e 25 communi cation termnal to externa

equi preRt grediid cinsrugiotimedt esetigiop hElcaxelest gpamunicgionupg WD

2007/ 029899PCT K142005] 00301 GHI PIBA R B

il !
certaln comTunlsca e anbi ent noi se

r enovi ingda@paniat iuse as velets fropdstrzalpove sways blulinnéMided
in the nobil e conmuni ation.ternin§£% nd.hey also be
phon

; e E ton 1o various versions o .
i npPenBiPEa 6™t HelUdE™ s “&ar "M cro & provi ded
Wi th the nobid@leaaMsmios &k b dpedind ek molila cdriviugca@ase,
the 5 anbi ent noise,rennying appar %%ﬁmg9¥n8%1%539 ON
or OFF¢™atc dvdi gt &=t Hg" Alint En"0F° £ e hiser” .
: numeric keys, character keys, and functional keys, and transfers a sigmal io the
controller 340 when inputting the instructions of the user. The display unit 360
20 displays the whole operational status of the mobile communication terminal.
The memory 370 may be a nonvolatile memory such as EEPROM or flash
memory, and stores programs necessary for driving the data and mobile communication
terminal.

The interface unit 380 may be a communication port for connecting the mobile

75 commiunication terminal to external equipments and is conpected fo the external
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Further, the ambient noise renoving apparatus is
connect ed to the interface unit 380 via the

comuni cation cabl e that depé ds on the connection
woban@adseh of the input and output term nals GCTHR005/003011
nobi | e conmuni cation term nal and may be i npl enent ed
to 10 operate even when inputting audio sienal. At
this time, if the anbient noise renoving apparatus is
connected through the interface unit 380 of the

nobi | e conmuni cation termnal, it may be inpl enent ed
that the operation of the m crophone of the nobile
conmuni cation termnal itself becones ON or OFF. In
this case, if the operation of the anbient noise

r enovi mgpraptpwmmcb@nu@dﬁons@@h i s possible because
the mobi | eTh|'5n 1ent uozsp recc?vgnl ng etniérlh atogpxgzly%e %H-%ed in
processes a correspon I gnal . he ot her
hand, hhechORRecTidDdA teBltuah eha maly P u@é@enﬁl’ AMP{L&I\M egand
e Lrgnn%r‘gqggs St b AREEA bl AEACH D LG
CONNECimble dolde reOhlg| Hpa:QTTHRAN IbeC atol omm o @FF M@kding to the
according to the new connection standard anended. For
r ef er et ghHE “'he pins of the input and output 20
term nal s gfinel 24 Noisd 18R videaBoaiiudls dofhecttS @he Bferfde @it N
for AUDIO I NPCM RX. | NDUSTRI AL APPLI CABI LI TY As
descr i Bédia ibeppaunisatns c5le dagpends R PPETPR SEtiad of the input
refer eng Sltpgtl‘gn;nﬁﬂst of Ihg 19&11&40&[@nﬂcﬂoét%ﬁal Sl QEBQJ@ uﬂMe&Jﬁtetnw se
inputted via a mcrophone or sensor, and anplifies an
i nput  @Satcerprdnt inpfing s suvhe Astigiecel HerBin PYR BIYE
gain controll ed f WG4 Mmmnuckoh@n 17
90 20T S isatet ddf R hehh 5t ShePuC HiliE Bhmuldd

t one sowneei ng t&mpﬂlqn{emtfelcﬂmnm qertig efdhearPrichectieimsel | s

anpl i f ed henebBef epRYS.d! hﬁm@a;smnﬁmf

[ror 1@
noi se. “’mm“mmo‘ ”ﬁnal S '%eﬁ)mes resent | nvention has been

descri feehticn rﬁ@m&esvﬁlg Qpparvist 1h Ot hechex ecn&pﬂleahvesﬂuse the mobile
enbodi nents illustrated . in the draw.n Stal it is only

il st W&{“W@Wm ]CJFmW 111;)|ths ;Blgprocesses a corresponding

On the other hand, the comnection standard includes TTAZ24FIN, and if the
.connection standard will be amended in the future, the ambient noise removing
apparatus may connect to the mobile communication terminal -according to the new
connection sta.ndard amended. For reference, among the pins of the input and output

20 terminals of TTA24PIN, the 7™ pin is used as a pin for AUDIO IN/PCM RX.

INDUSTRIAI, APPLICABILITY

‘As described above, the present invention sets a reference current from a valid
tone signal ‘with noise inputted via a microphone or sensor, and amplifics an jnput

o current of the tone source depending on a gain controlled by the set reference current,
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5 understood by those skilled in the art that various
nodi fications and equival entg, can be made to the
present invention. Therefore, the true technica

w& ShPB08do the present invention shoul d be defrCTackzbgs/oose1l
t he appended 17 WHAT IS CLAIMED I S: 1. An
anbi ent noi se renovi ng apparatus for renobving a noi se
froma tone source with the noise inputted via a
m crophone or sensor, the apparatus conprising: a
variabl e anplifier having a gain for anplifying an
i nput current of the tone source depending on the
gain; and a | evel adjuster for adjusting a |l evel of
the tone source anplified through the variable
anpl i fberin the bréig ot sericZaglifiyd pery lerfeapihreisely ppadfipd more
setting Nkt of Of L Gelhiig.a current of the tone
source |npu? via the m crophone or sensor, and -
provi di ng Amcughy @k agentOfvertitnehae baer dantriv@sin goopasfoe réth de
current to the variagble anplifier, .said gai.n bei
contrd%@@@wﬁ?gyﬂgm%@?hﬁg’br%ﬁ?g¥33ﬁ?gﬁ&m%%%ﬁ'tﬁg?gthe
var isablo@rstood by those skilled in the art that various modifications and equivalents can be

made to the present invention. Therefore, the true -technical scope of the present

invention should be defined by the appended claims.
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anplifier is adapted to, if the input current of the
tone source is greater than the reference current,
anplify the input curredf proportionally to a voltage
of the tone source input via the m crophone or
sensor, and if the input current of the tone source
is less than the reference current, attenuate the
i nput current proportionally to the voltage of the
tone source input via the m crophone or sensor.
2WiHAEISaphAMERIS as recited in claim1, wherein the
| evel adjuster is an operational anplifier. 3.
The apparatus as recited in_claiml, wherej '
opeArRimient abis¢ eencying APRRER'S f¥ RFPVEE ad%%@’h‘ga e
‘ “mani pul ation, of - réor, thB @ppepsias edrosisias):
SOUFCQW‘@EFF\%@'SFWPE?%(J%Q?L%& %hrogfz r?r_??he appa??fus S o tone
CouRBkeshplifer Ravitba ban o AWElYiEa R BAUCHI R e
‘ 5. Theaﬁratus_% recited in claim4, wherein the
Sourceé%?ﬁﬁ'i‘%l'f'%g 93t Aded, as a single unit, iig an, ear
n%%bé]@ﬁjfaat@rf@mﬂma@awmmfmem source grRlitRERIqUgA 1
termnal, and the apparatus and the ear m crophone
variablg emplifinect ed. 19 6. The apparatus as recited
' !Eha?é'c?ér%cf'by wherein the apparatus is connected to

i nput and out put.  term nals. of _t NN source input via
co refrrenasauTeH S?E'F‘WH‘BOT 8'\‘7'(‘% &y Uﬁ@ﬂgﬂb Snnect] on P

. Standar d plovidireanappamatolite awrent as & EderpRCaUReH; ©
the-m'(_’i‘},_pﬁ\/\herrgfaﬂsotr'ﬁg gpop;’érﬁag?us is included in an electric
the var'ﬁabletammﬁﬁb“,pe or radi otel egraph. 8., An anbi ent noi se
" S MELITFSRR®S teasmRicidnga couirs suchrtating veahis
sBuUrce wth the noise m&gt ed via_a ncrophong smence
amplifierdnadapted thef e finry CwERmb P EP RIS ISt e%é of : o‘taihn_i ng
i Par S L YodesionBllyi 6 BWbltape of tha torefsouiye inRyhwa
w”e“ts%ﬂ?ar@h%@g%%gﬁ%gt%n&?he é,lai g}? adj usting ?sbthﬁ%’ﬁler frence
‘microphére asphsctaed iftthe By ERE Of LRdP AR 726 by - provi di ng

. an. aver ’ FopeMibhdNg té 9B solge ottbe tangsobied inpHhYVia
curren %@n@%?}%g oﬁ{éur?}mgeﬁsor and setting the average
the mictsphorabr sessal. ref erence current; -

2. The apparatus as recited in claim 1, wherein the leve! adjuster is an operational

- amplifier.

3. The apparatus as recited in ciaim 1, wherein the operation of the apparatus‘is ON

or OFF by a manipulation of a user.

4, The apparatus as recited in claim 1, wherein the apparatus is connectedtoa

mobile communication terminal.

5. The apparatus as recited in claim 4, wherein the apparatus is incl_uded, as a single
unit, in an ear microphone provided with a mobile communication terminal, and the

apparatus and the ear microphone are connected.
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controlling the gain by the set reference current
such that when the input current of the tone source
is greater than the ref etence current, anplifying the
i nput current proportionally to a voltage of the tone
source input via the mcrophone or sensor, and when
4 e LRith S8R iDfaiihpwhart ismappatlisss rapgectechigMPihe
ef'erence current, attenuatlnﬂBIqe K&E@t 4 SHELEH
and ouRiLORETInAlS nBhe ynate edramyidtalialy TR, R 3Bl ce
I nput via the m crophone or sensor. 9. The
standafiet hod recited in claim8, wherein the reference
current setting step conprises the steps of:
receiving a current of the to lnn alYidctric
7t Fiee apparaiystasTecisd Lol }"’ﬁ%rS‘PE@er %%%%ﬁ% 4 E‘F‘F‘?éﬁg‘i’e
T Lflgatd hth respect to the received current;
stethosgﬁ%é %ﬂ%gﬁ%ﬁ@ﬁg% he full-wave rectified current to
thereby set the reference current. 10. The

M h&‘%&eﬁ%iéeergmio(hng bt for rethergiamdskdrome/ehe source with
, a Pfi' I'ng step adjusts. the |eyel of gs[}gtﬁé)&g Sgurce
the noidernpaiterbiiala migsomicnf OpsepPsiBe Wﬁﬁlﬁfif?‘?“%a on rati o.r'j_ 20@‘

11. The_neg: 4 ih& dn induicduaeitioBihe tanetsbece depapaing PRy

t%@a'E’P%Bg%bgﬁrgfﬁ%gW?ﬁeng?gcgss of the nethod as ON or
gain; OFF by a mani pul ation of a user. 12. A nobile

conmuni cat | er Mgk ioadubReed with an anbi ent noi se
r%%l’%a eé’slgogpg%%rgb@ccgr ding to any one of clains 1 -

t ehafactetiz@gpby si ng: -a m crophone for inputting a tone

source fromthe L deqn i BuMeirpeital itk nirropess or
fBﬁOV‘ﬁ'an?eyq{ﬂgeaﬁ%}%ﬁgﬁghsei ng the tone source adj ust ed

 sensorthdkBeng ® aleragde ustat as a referenceLUT@eE anbi ent . noi se

[ eTDY g, 2BRAT SIS 650L LGt RBYHBNRheN the Inpitrearmdnt of
t gpnroliin eag'ﬁéﬁryég%ie?feﬁr er (r:%ﬁrtpri si ng: nput curtent
e

the tone souirce is greater than the reference current, amplifying

nally to a voltage of the tone source input via the microphone or sensor, and when

proportio .
7 attenuating the input

the input current of the tone source is less than the reference current,

current proportionally to the voltage' of the tone source input via the microphone or sensor.

9. The method recited in claim 8, wherein the reference current setting step

comprises the steps of.

receiving a current of the fone source inputted via the microphone of SensOor,

performing a ful-wave rectification with respect to the received current; and

outputting the full-wave rectified current to thereby set the r_eference current.

10, The method recited in claim 8, wherein the level adjusting step adjusts the

level of the tone source in accordance with a preset amplification ratio.
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a full-wave redification circuit whose input term na
recei ves a voice signal 5@putted froma m crophone or
sensor as said input current, and whose out put

term nal outputting a rectified current is connect ed
to a gain control termnal of said vari

ﬁmohe inkibad ieoteddn cleici 8, further comprisipg e §igpio 6‘@@“9 the

lifica t I
process e PR eHANGb! %E'bgia;*ﬁ%fi SfaBhlol e Phone or

sensor, and an output term nal outputting an

anmplified current d b t
e el

apparatttﬁl:, clcSPéﬁ'l t@%h&'%h@"of Ei8e® VioTd coherising:r ent from the
grm nal of the vari abltﬁaoﬁﬁl | f| ation circuit

\é ralcltohhoneé@n inpuging deRp SvEE OVt rent -
ac o ce%‘g@& g?&e@so? el téeRirgaing deéeﬁlﬁgﬂihﬁ toﬂ@ saund adjiset by

é’ an out put term nal - 14. The
the lev@ppdinsieus as reci ted in clai m 13, wherein the output
termnal of the level adjuster is electrically
~connected to a mcrophone input termnal of a n?
GOATUNbiRAT oA réreovingrarparatus accorging topERs 0% Bfaq@}ﬁﬁ d Qa
n claim 17, wherein the output term nal -of

' i
the ap?ﬁf@t”FZ‘{f@ergﬁrF&%ﬁ' “is coupled with a nob -
C g Ve adciifeatisretiniinahoss inpud tasminAldesa A atV@iCﬁﬁSﬁ?' inpyfed

hands free provide i
fom & TR0 B TP oM T T T AT e e e

- rectifiell BErSHR RaLAIAER t6 a@aemtantmlaemyn@gfmﬁzét\t%@bie@rﬂm'@%fﬁﬁ. le

. comuni cation term nal via the connection term nal,
circuity he operation of the microphone of the nobile

C%ﬁétﬂ@émﬂiﬂcﬁﬁ:ﬁ rra having enfinpus teaoing megsiing the veigssignal

from the microphone or sensor, and an output terminal outpuiting an ampiified current and

bemg connected to an input terminal of said level adjuster via a resistor; and
' the level adjuster reoewmg the current from the output terminal of the variable

ampirf ication circuit via the resistor, and ampilifying the current according to a certain gain to

output an amplified signal via an output terminal.

14, The apparatus as recited in claim 13, wherein the output terminal of the level
adjuster is electrically connecied fo a miprophone input terminal of a mobiie communication

terminal.

15. The appératus as recited in claim 17, wherein the output terminal of the level

adjuster is coupled with a mobile communication terminal via a connection terminal for

hands free provided by a certain connection standard.

16. The apparatus as recited in claim 15, wherein if the ap'paratus is electrically

connected to the mobile communication terminal via the connection terminal, the operation of

the microphone of the mobile communication terminal itself is automatically OFF.
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