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BACKGROUND ART

15 As communication equipments that receive a voice signal from a user and
transmit it to a user’s counterpart by wire or wireless, there are for example a telephone
used at home, a mobile communication terminal, etc. that are available in the course of
movement, in addition to a head set device with radiotelegraph or microphone for voice
communications and so on.

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

25 When the communication equipments receive a user’s voice signal via



Wien the communi cation equipngnts receive a user's
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area. Especially, noises may often be introduced in
the outside. For instance, there are a variety of
noi ses: noi se by anbi ent people, noise by public
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signal or specific tone source via the microphone or sensor, the problem is that if they
receive any noises occurred in ambient area together, the user’s voice signal is not
correctly transterred or only specific tone source is transferred due to the noises. To
solve this problem, various methods or apparatuses have been developed. As one
example, a circuit for removing an ambient noise incoming via microphone will be
20 explained below referring to the accompanying drawing.
Fig. 1 shows a conventional circuit for removing an ambient noise incoming via
microphone.
As illustrated in Fig. 1, when a conventional ambient noise removing circuif
receives a voice signal from a user and an ambient noise signal via a microphone 10, it

25  removes the noise signal through a condenser C2 coupled in series. The voice signal



As illustrated in Fig. 1, when a conventional anbient
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15 wherein the valid tone source is amplified more large and the noise is amplified more
small.

In accordance with one aspect of the present invention, there is provided an
ambient noise removing apparatus for removing a noise from a tone source with the
noise inpuited via a microphone or sensor, the apparatus comprising: a reference current

20 setting unit for setting a 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 structured above sets a reference current from a valid
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In accordance with still another aspect of the present invention, there is

provided a mobile communication terminal equipped with an ambient noise removing

apparatus, comprising: a microphone for inputting a tone source from the outside; a

20 reference current setting unit for setting a reference current from the tone source

inputted via the microphone; a variable amplifier having a gain controlled by the set

reference current and for amplifying an input current of the tone signal depending on the

gain; a level adjuster for adjusting a level of the tone source amplified through the

variable amplifier; and a voice signal processor for receiving and processing the tone

25 source adjusted by the level adjuster.



reference current setting unitg for setting a reference
current fromthe tone source inputted via the
wor@ropdseme; a variable anplifier having a gai PCT/KR2005/003011
controlled by the set reference current and for
anplifying an input current of the tone signa
dependi ng on the gain; a |level adjuster for adjusting
a level of the tone source anplified through the
vari able anplifier; and a voice signal processor for
recei ving and processing the tone source adjusted by
the | evel adjuster.The present invention as configured
above bets a reference current froma valid tone
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accor dirflg tdr thﬁttu@&lfetcadrfﬁt fg)axl the cﬁx@ut@dﬂﬁlﬂdllﬁf the variable amplification
circuit via the resistor, and amplifying the current according to a certain gain to output
an amplified signal via an output terminal.
The present invention as structured above sets a reference current from a valid
20 tone signal with noise inputted via a microphone or sensor, and amplifies an input
current of the tone source depending on a gain controlled by the set reference current,
wherein the valid tone source is amplified more large and the noise is amplified more
small. As a result, the invention has an advantage that the ambient noise can be

removed.



an anplified signal via an output term nal The present
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apparatus in accordance with another embodiment of the present invention; and

15 Fig.6 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 INVENTION

20 A preferred embodiment of the present invention will now be described in detail
with refcrence to the accompanying drawings. In the following description, if
well-known functions or constructions would obscure the invention in unnecessary
detail, a detailed description thereol will be omitted.

First of all, the principle of an ambient noise removing apparatus in accordance

25  with an embodiment of the present invention will be described referring to the



enmbodi ment of the present invention. BEST MODE FOR
CARRYI NG OQUT THE | NVENTI ON A preferred enbodi nent of
wo b@7pemssent i nvention will now be described i PCHER2005/003011
with reference to the acconpanying drawi ngs. In the
foll owi ng description, if well-known functions or
constructions woul d obscure the invention in
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will be omtted. First of all, the principle of an
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15 wherein this may be confirmed through the experiment. The position distanced by the
certain interval refers to a position distanced by an interval less than 5 cm from the
microphone. It may be preferable that the microphone is placed at a potion distanced

by 2 cm from the mouse of the user.
Specifically, in case the user makes a call with an external counterpart using a
20 mobile communication terminal at a place such as a singing room introducing a large
noise, the mobile communication terminal’s user and ambient people feel that the noise
at the singing room 1s greater than a voice of the user using the mobile communication

terminal.

However, in case of sensible level provided via the microphone at the position

25  distanced by the certain interval from the microphone of the mobile communication
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Fig. 3 illustrates an exemplary block configuration diagram of an ambient noise

removing apparatus in accordance with an embodiment of the present invention.
As illustrated in Fig. 3, the inventive ambient noise removing apparatus for
removing a noise from a valid tone source with the noise inputted via a microphone 100
20  comprises a reference current sctting unit 110 for setting a reference current from the
tone source inputted via the microphone 100, a variable amplifier 120 having a gain
controlled by the set reference current and for amplifying a current of the inputted tone
source according to the gain, and a level adjuster 140 for adjusting a level of the tone
signal amplified through the variable amplifier 120. In addition, the inventive ambient

25  noisc removing apparatus further comprises a variable resistor 130 for determining an
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120 haaipifgatéin ganbai@ndve adjdsedh 40 adjd@he3@t! of B 1@k BRGE
current and for anplifying a current of the inputted
t one sourc@mdﬁgﬁFﬁ?ﬁﬁnﬁﬁm¥H€’é%Fﬁarﬁﬁﬂw%9W§WéW“memm
adj ust &hal Jn%tQteJ %0 tll@gicrlejp%t)ﬁe neb. aS;Jec@M:Qly ngen Ihpgahg 8&%@%1 9{}15”
anplified through the variable amplifier 12
addi t i tnpoist heinputitderid thy eniurivine h0, m@u@eVMEgowquwda»w
fagfa:j Zet ectrlcaf slr'lﬁrngl Igcgre?ﬁ)on TTF gofﬂ%eugtlt ot\ég{sg acitg 8ndfagnrelrrseiltﬁ} c(r)ﬁr:lltg(];fgqgn
adj ustes 1nﬂu&€h ‘ioﬁagadjThléS tefelehte chreMedltiQf untt e hpmee SO Uae:
The reference current setting unit 110 sets a
r ef er eHE@ e PEAfUIMREEEfatiop 31%@0“33?“&; Frel sefs i crieae cyireal
the m LQ&Q&QQQ: g éﬁ@oum&@ﬁ&f tlnecfﬁll JN@XIe re%&@mt he valid tone
signal wth the noise is inputted via the m crophone
100, a cerT@wnwVQ@ma@eKM$ﬁm@pu@N@wﬁasmam&ehegkmmsaw
gluglrgln{lc rle %rgn%es ur(%rgl sam%rumt lltO dnd am 1%%%(:%2&1% rl]lf?lél%ugty é\:ng s1glgl a
r ef er engediGWh e Rhin.S ahd, ikHa garwﬂé ztmpimeg 1dongpkt b ed@nttoh@e tone
created current perfornms a full-wave rectification
t her ecAERE" hhesrie watted viahs MEpPRonRIe & iy Pl ehy!tizen
aver agﬁll Yl%laﬁhecalg%togt%tvg&gle Erﬁpgmaﬂolﬂ %mf) H,Lcht Wad}{ ﬁ] ut Lurrem of the
rectification. The variable amplifier 120 has a gain
contrGMkedmby&th@mMQﬁemewmwﬂﬁmymeﬁhdgetc@wamhe
ref erence urre S n
Corfent of Ot HeSThTE PeeTBlE e S atr e B R AR HE B 4 e
o] ?i n h s ofttiféeioﬁé b Qe @ P kike fudi@Iphoh? Chednthp WaSth@vaGdHofiee Nt
of the 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 reference current is amplified more
small.

20 More specifically, an input level -of the valid tone source has a larger level than
the noise at the location distanced by a certain interval from the microphone 100. If
the valid tone source with the noise is inputted via the microphone 100, the reference
current setting unit 110 outputs an average value of an input current of the valid tone

source with the 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
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source with the noise inputteg,via the m crophone 100
as in the reference current setting unit 110 and
w@asorioggs9out a variable anplification with resper/KR2@S/003011
an input current of the tone signal on the basis of
the gain controlled by the set reference current. On
the other hand, the gain of the variable anplifier 120
is proportional to the voltage of the tone source
i nputted via the mcrophone, neaning that the valid
tone source greater than the reference current set by
the reference current setting unit 110 is anplified
nore | arge while the noise | ess than the reference
cur r endourteSvitA MP hdidk bQel ok @aisddRiolied bMbE &1 SPEGE fuir&@hhdfein AN
input |evel of the valid tone source has a |arger
| evel PHAR STHReEFHET 8 DerelaRe cpau drmpifietnat Heredde Py
certai B iR ddncd LM ¢ ASudlh GL.oRAene 100. If the valid
tone source with the noise is inputted via the
n1crophoneTwﬁ@thh@M¥éﬁ@meﬂ@@mmu®r®ﬁMmseh¢wmykumh@mﬂlo
out put ver a an i nput current of the
vale %gﬁgwgmﬁme%aseﬁngﬁe ‘hoi se and then sets the

ref erence cursenddgubasedaqis b heeay ek age satab deplifidng the
then, the varjiable amplifier 120 conducts a vari able
anpl i f*EREPBNIEAZG hBis/griegustebitt et swleRpiad bY Hergrgpgle

based th{ehﬁld QQa’IH eEn(BMeE glL Ile@eg opt)(c FOKE Olﬁ‘&t amli)leffeg B)e {ﬂg @arlable

current, wherern the tone source greater than t
r ef er emoliecd) remdingitsa <amm| amplifediomnmifogo thadbg aiwmhelleeelbh&
n0|§e | ess thq&cﬂmma ference. curre iS a

mor tone Isclurcel_h dhe reral Bi) 1é10a}1%1 Sratlg fs deter ﬁitb?f the gm{gg é&?,sl-star ?

one f or deterdhaahiAg, iﬂlﬁlaﬁﬁpllﬂpfein&l&ﬁ iaNthE abbi@t Rise |rem%‘h@
| evel adjuster 140 as described | ater The |evel
adJusﬁ@WmTﬂbW%ﬁ?%§F§“&mWéV@Wm%ﬁ“@ﬁé°W€ﬂ§d§@HF@éSONOY

anp i f(bl:% (Jm 9¥on$eﬁ§>n yv@ll.;;llx @fq lmgm ﬁlﬁp(ln of hced’ser 1 % Qrthl-xhtlhx§ m%b%?{t%klse

ad) ustei 140 may be 1 npl enent an operationa
anpl i frme:tvman@aragsamn lanqpt ied el ¢0h®urilcet\ion ehuiofenty hdudingne
source anp ari abl

eneral te ony ctrice r t? lifi%lr 120 i
cabr dE G CEPATSaTLErh BT EAE IO T FETHE Ry
adj UStterﬁllﬁﬁ, elc@Mﬁlma}Oeflso taﬁnﬁowded as the form of a certain chip. Among them, an
example of applying the ambient noise removing apparatus to the mobile
communication terminal will be described later.
Hereinafter, an operation of the ambient noise removing apparatus having the
20  construction as set forth above will be explained wherein it is assumed that the
operation of the apparatus is under an ON state.
Fig. 4 provides an exemplary flowchart for explaining an ambient noise
removing 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 inputs a valid tone source with an ambient
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O tone source The certain anpkjfication ratio is
determ ned by the variable resistor 130 In the
wore@n2gsey it may be i nplenented that the anbi POT/KRRI0S®03011
renovi ng apparatus having the construction as
menti oned above is controlled to operate as ON or COFF
via a conversion switch by a manipul ati on of the user
Further, this anbient noi se renoWng apparatus may be
applied to all comunication equi pnents including a S
genei al tel ephone, electrical stethoscope,
radi ot el egraph, nobile communication termnal etc and
may al so be provided as the formot a certain chip
Anong ioRemy a aficr@Xaipl ensaf ar appdiyi. ngubteh@niBNbiant vined. s€
r eno\ apparatus to the npbile comrunication
t er mi n&PIChis| A ClErEioY e8ret jopwerning e e HEt BpTarteayith thy Fputeed
oper at iRy Qhisd i Adkdi @@Jﬁamraqﬁtoﬁqher?my L%k ARRAS @tds'sthe
having the O construction as set forth above W
explalméﬁmmhe¢@w%m¥wmi§0awgmmﬁuf¢¢mﬁmthP@@@$aﬁwbmw©f
teQZ afrgc?&%%(]lfllswn ﬁeg}él I’t] to tﬂe mputtegr:\Lllrrggt ghtdesetsFtLegrefe IBr o%/r(lenguemsng Z'n
renpvi ﬁgagﬂﬁﬂdaﬁtdwdeﬂ fraﬁmemiamecmatldm an en‘oodl ment of
the present invention As illustrated mFig 4, the
anbi ent noM?@WWEﬁBVPWﬁhﬁ%@ﬁﬁdzq%W%C%Sﬂﬂ%ﬁkécﬂf$%°$h%
enbodi W&)n Jourteh\glthpllf—leemtxt Aoﬂy %‘ftﬂe %Lrgph](gn§tor Legsgll'lta§ 1the
valid tone source with an anbi entnoi se via a
M cr opHere: oreg evguniallo, srbcepen&‘sla@s out ewa@@qlulelmcehiyn wial

certaln VO [ as. an ele |ca
cor r es p Bectdto‘% u&tec}S CF]JI‘I‘&P P acTord d1g fo Oﬂhe ain 6 ﬁlltrrcb Wtfte ref%rfﬁl © (.urrent

i nput t s@td)yaﬁﬁbrleﬁlﬂltce B@ie§ ettin@d Nt A10C UMifoRdh sudhSvafdoR alhffficaisrom
the applied voltage. Al step S103, the reference
cur r entocggpitsieh §l 0t valid one sApagtiy m@f °f ered¥Eane e anfiepient

per f or iR, @ik m\Q@Yn%llr egtl 'regdl th?etalnggu Wit D bESPSGE to the
inputted current and sets the reference current using

an averageAva#mepr@vmdedhﬂmwmvmh@mﬁmﬂﬁmWavemmammﬁw
rectlflca

bl e
I L A T R R

the level of the tone source.

Now, an ambient noise removing apparatus in accordance with another
embodiment of the invention will be described with reference to the accompanying
drawings, wherein an example 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 apparatus in accordance with another embodiment of the present invention.

As illustrated in Fig. 5, the ambient noise removing apparatus in accordance
with another embodiment of the invention comprises a full-wave rectification circuit

25 210 whose input terminal is coupled with a voice signal inputted from a microphone
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valid tone source with the anpjent noise via the
m cr ophone or sensor, as in the reference current

W@ eaoriogagouni t 110, and then carries out a vari BOIER2005003011
anplification with respect to the inputted current
according to the gain controlled by the reference
current set by the reference current setting unit 110.
Through such variable anplification process at step
S105, the valid tone source is anplified nore | arge
and the anbient noise is anplified nore small. As a
resul , the anbient noise can be renoved. At a next
step S107, the level adjuster 140 again anplifies the
cur r endnd augad téching dutfipting Hectiaircirahl iecombank i al @ik cohidddterminal
according to a certain anplification ratio to thereby
adj ust°'¢ @“alﬂféefmhﬁﬁ?mﬁﬁ%mn@ yariable gipticatipgaiuit 20 whetsi et

noi se L8NV HGiARRALALYS b 3EGOL: G M LR ARPLASY
enmbodi nent gggfhe |nventf%ntmn %@ﬁdegcflbed vmlhqhal

refereﬂ@@wvaﬂtﬁemmmvgmpanVWﬂgldwamnﬁg@mcwheﬂwumdawm
:éﬁ?g eterwnfl outplgt[l)nlg %Eq%l Pgl cgti(r)eatsle oféxge?ﬁggcttf) gtg hl\é % ternwm# [)f abl%vel
gi ven. coﬁh@oﬁcltSLhtO\)«ﬁSa Rt )ﬁﬁdﬂﬂé By coiefsBbl bitchiy 240 f@gﬁpaIHﬁgf a0l
expl ai ni ng_an anbi ent noi se renovi ng apparatus in
accor dAFEE R Her e stekof BpeeienBriicagm i vip e gy, and

i nvent almgﬁymgatﬁe cu rén%ge[l @J ggrtdl a1’1:1 alh outguttmtg Iﬂx% a1 éd%@&enﬂf%l se

removi ng apparatus in accordance w th anot
enbodi trentutgfmitahe | nventi on conprises a full-mave

rectificat {n%ydltlgn LGUlL L 2 kO whos e 'rnt([;;suftrtht ermnal is
coupl ed wi A&V CE” ST YRAITTHBAPIES PG Paprics @ variable

i cr ophaneans 200ibdemtfi; e Bakin @4t ULt dnBGryide heGdhi ki @d
current is connected to a gain control termnal of a
vari abf'e camptofeireati®on circuit, the variable

arrpl i ficat 1hQ @un%aﬁe rwnhcago%%rc\ﬁ@ Qet§ tHeoryfgrech Eum:npﬂ !heqf"tone

coupled with the voice signal fromthe mcrophone, the
ga| n conde nrmbttc@ ea mm ailecurcsw@ormnm Mambplh(me) tdsgovaut Jperfically,

rmn feCtI tion circuit ,
and out | bﬁfﬂﬁc{ & ﬁ?uﬁc glwnh 'Haﬁﬁ‘f ¥ nﬁ‘ﬁte Vﬁat S RGAR- i Véﬁ%c
connect Selicl B aRBlcclriddd HfnaltBfhioRikl toQffe ifbutke@ B source and a current

is produced from the applied voltage. The full-wave rectification circuit 210 inputting
the produced current conducts a full-wave rectification with respect to the inputted
current and then sets the reference current using an average value derived from the
20 {ull-wave rectification.

The variable amplification circuit 220, which has a gain controlled by the
reference current set by the full-wave rectification circuit 210, amplifies an input current
of the tone source according to the gain. And, the variable amplification circuit 220
inputs the current 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
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conversion circuit via a resigjor, and the |evel
conversion circuit 240 for inputting a current from
wo b@7oeusput term nal of the variabl e anplifi caP€DER2005/003011
circuit via the resistor, and anplifying the current
based on a certain gain and outputting the anplified
current via the output termnal. In addition, the
anbi ent noi se renovi ng apparatus further conprises a
variable resistor circuit 230 for determning the
certain gain used in anplifying the signal at the
| evel conversion circuit 240. The full-wave
rectification circuit 2 10 sets the reference current
fr om t la@ect to MEinBOLIcCend abtPiding © the WoirAtornG \Ehea €t rbrdd HuGent.
Condenser M crophone) as shown. Specifically, if the
val i d t one "SJUrlamHrt it hispia amilidesitsdiveit o e Pasortre
mcro mn?cd byathecsﬁlrlaﬁa}@ largph\ﬁgll&@gc%n b% d%g‘mnk ﬁxda c%madﬁphﬁcanon
el ectrical signal corresponding to the inputted | one
sourcemamdhaﬁnuat®mﬁhwéomm@du@ed=fron1the applled
?/g:i)'l;,lta? Ie n ngIQxFe]d tfhe ouy do dt terml(r:]al 8ﬁ$ trlflsevfré]ltcgng%slﬁ 2 rglr ult 54& n}a{l‘ae] eiléc c\?lg
recti fdomadidd @ ﬁd‘LrBdﬁoxf:’@ SIPE GimidaDot thB B obilA p;uﬁlilﬁau&luerrrﬁlﬁdn tang@nd
then sets the reference current using an average val ue

der i velf© £ BhirtHe coPypUpicaliph faming v s progliprorrmiriner Ry freebl e

arrpl | fﬂr&/ﬂld IS»},” &:'rtgng Hclnhect%g Qtand\é\@ I \Q}Qrmla IS alg‘ﬂzlnpno%g Qetm \thgl ed
by the reference current set by the full-wave

recti farpats orrowied cuitte c@md@en termhli mesbea:mplmqmgd mc>ucrhrae nt
of Ehe ton% gurce accqrdlqg to the
att of the mobil

anner mlcro hone

var'i abF & amp Pon” ciretlrt 228 T h “d??m?ﬁﬁgf%WPgnt
of themMﬁhmﬂybnﬂe source with the noise via the

m crophone, as in the full wave rectification circuit
210, and t HEK TBEHPORTES iy B Sl bigrppicfimosng 4pppratus in

Wi thr %@4@@5&0 \tw@] am%r LppuL.ed e lgregem,tve@srp%%&q &%{ e

gain controlled by the reference current e leve
convemwmmMHm&wsumhm@4®0BgaWnaammhmﬁws$mwhﬁuﬁewekh®m¢he
tone source anp t he variabl e aq?llflcgtion

ci Teun I FR B R BH S CY FrR KRS e Tobe -

explained above are used for driving and stability of circuits, wherein details thereof are
omitted for the sake of brevity.

Now, a mobile communication terminal comprising the ambient noise
removing apparatus in accordance with another cmbodiment of the invention will be

20 described with reference to the accompanying drawing.

Fig. 6 illustrates an exemplary block diagram of a mobile communication
terminal equipped with the ambient noise removing apparatus in accordance with
another embodiment of the present 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
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ratio to thereb) regulate the;Jevel of the tone source
And, the output term nal of the | evel conversion

W@ R00c02489240 nmay be el ectrically connected to BCT/KR2005/003011
m crophone's input termnal of the nobile
communi cation termnal and also to the nobile
communi cation termnal via a connection term nal for
hands free provided by a certain connection standard,
wherein if the anmbi ent noise renoving apparatus is
coupl ed via the connection termnal, it may be
i npl emented in such a manner that the m crophone of
the nobile communication terminal itself becones
aut omaibveaah Lcynpﬂa:d rlnﬂroﬁhﬂe 30ERMNbHuRy 2 @% SRR WO il oftti@, D,
t he anbj ent noi se renovi ng apparatus in aci ordancc
wi | h afiBEHe et iEas Fint 0adt e 2 priage rprepifipmght hre sisnal

conprig el NS RInO 80, devartaﬁba,ltpgﬁmlﬁﬁhalv&,ga glpl%!;rﬂmem as
ON or , a regulator for supplying power

Ci rcui tb@ﬂlfﬁ«l@hﬂ\ﬁe@mtahemehfwnaao inpdt bygrem ofdigeitant Agpp! deate-numk e

reS|st c re not expl aipned above
ar e ustg Og' ¥1 gadjus?er 310(? dad)uitm ah]f:v o?th 1tone siegpzﬁ) iRl gedqu-ough

wher ei i %aﬁbw hngplitidn en@oﬁnda{ i@ Mghal @dceﬁs&r sdoher sakeg afd
brevity Now a nobil e comruni cation term nal conprising

t he adﬁF@ﬂﬁiﬁ%ﬁgﬁ foHo\iiy Bpparatiuadiv adtor thanrddil

Wi th anQbhetipehagi rent coglgnsgsnevaaa@ly QAL Qe W abterRGing an
described wth reference to the acconpanyi ng draw ng

Fi g 6 dabllysieratiey tareve xdmpl 3atid}to o tkled! @ge am s@frcea
rTDbI l'e Co"fn‘gé t‘lzo?it tlheo Qlobtllg E:orylmqgi afl?jwqterfnﬁigled ]\g:g d\gwlctge l?'eﬂt

anblent nol se renov

anot hefiselhadk Bfﬁbﬁ}ﬁtus@,fl 0 tuhl@l @lh@ﬁ@ Atwirk 1Y ety @i MSiniS KBOMN
in Fig 6, the nobile communication term nal including
the arfsriebr 34 gi kewinpubi vimyisappai A0Sy 37 thand atiseiienc e

with %9(’\@1@1’[211‘6%@;9[9&!)’%&(’6(1glfthe engmpxlr’uﬁﬁee&l&l}ngh\{cgt%k CIannal
conprises a mecr ophone 0 for I nputting a tone source

from the obtediicdl, thareference current setting unit 310a sets a reference current of a
15 tone source inputted from the microphone 300. In other words, if the valid tone source
with noise is inputted via the microphone 300, a certain voltage is applied as an
electrical signal corresponding to the inputted tone source and a current is created from
the applied voltage. The reference current setting unit 310a inputting the created
current performs a full-wave rectification on the inputted current and then scts the
20 reference current using an average value provided from the full wave rectification.
The variable amplifier 310b has a gain controlled by the reference current set
by the reference current setting unit 310a and amplifies an input current of the tone
source depending on the gain.  And, the variable amplifier 310b inputs the current of

the valid tone source with the noise via the microphone, as in the reference current

o
o

setting unit 310a, and then carries out a variable amplification with respect to the

14



reference current setting unit;310a for setting a
reference current fromthe tone signal inputted via
wo b@7espophone 300, a variable anplifier 3 10BCTERR200§/003011
a gain controlled by the set reference current and
anplifying an input current of the tone signa
depending on the gain, a |level adjuster 31Qd for
adjusting a |l evel of the tone signal anplified through
the variable anplifier 3 10b, and a voice signa
processor 320 for receiving and processing the tone
signal adjusted by the |evel adjuster 3 10d. The
nobi | e conmuni cation term nal further conprises a
vari a bih;entte"demestta@ﬁrdiag td e gafn@bntrolRl B i s& ief@:n@Rurrent.
anpllflcatlon ratio for the level adjuster 3 10Qd to
adj ust theIFéV@‘dﬁfﬁﬁﬂgdﬁﬁﬁé‘gﬁhWE@thﬁ“ﬁEdPﬂW&hmf*%e
mobi | exaﬁégm%hfﬁﬁtﬂ()@n TR 1WeNjus@0 S0P REd bWu;uhen;emgl by an
anbi ent noi se renoving apparatus 3 10 furt
conprl@e§m@1%mWéW9®é %@nﬂmmﬁ@ahlbwluh%taﬁﬂﬂgiam source
control ut unit 350, a display unit
360, dk&mﬁﬁ% %9%am§¥§“§ﬁllnterface 380, which are
conmonl y i 'ﬁ'ﬂ\éO/beEiﬂgnhl@mEd@ﬁr BX e G drif gigifiD ide Qat€ BEITHLL Gatd ON
termnal. Specifically, the reference current setting
Uni t 3PIDAT SRRy FBFEY WhCECREPRERET OFY & 1 BHESBUIe
i nput tl%‘ﬂldlﬁl£ %tlgrﬁﬁcn&ll@ L Meaud’%pgnphiliep aﬁtthtgrr Wil %vs allldf
the valid tone source with noise is |nputted via the
m cr opirories 3@00“6 aouece ratiigsier by dietlageadiuger Zpidl | Bd \ase signal

elqgtrmmﬁsrﬁ eagq&ggﬁpondlng to the inputted tone
source an Urréent iI's created fromthe appl i ed

vol t age. Theuhﬂ&@&ﬁﬂﬂﬁm&ﬂh&Eﬂbw&&ﬁ%ﬁ&@oMﬂk&aﬁ@@ﬁwmﬂ
|nputt|ng the created current perforns a full-wave
rect i fPEatCghSA R RE R ERROSE e r Stvirdiacompurrain pa

the r eﬁ@ﬁs@c{l&@m@m@ S0 hcliglNg u@mdeayo@ﬁeacgrﬁmmlnwsypfgns;\u gled
fromthe full wave rectification. The vari ab

anpl i fipteducg mom hasfa\@éwnﬂ@0ﬂ@m@hﬁedsbthhemmeféménce

curre the ref nce curren ting unit 3
10&£aﬁ%Q§ﬁASY¥m%gcdﬁm¥%%ﬁ teUr Fent’ %o Pﬁﬁkavg%ne sour ce
dependi ng 0# céoli@icgRD Bontrd s wHold @pe¥iddn B BE R otREPdninfuhi@fion3

10b inputs the current of
terminal.  And, the key input unit 350 is configured to include a multiplicity of
numeric keys, character keys, and functional keys, and transfers a signal to 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

25  communication terminal to external equipments and is connected to the external
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the valid tone source with thes;noise via the
m crophone, as in the reference current setting unit
wQ1@a/02empd t hen carries out a variabl e anpli fiPE/K&n005/003011
with respect to theinputted current according to the
gain controlled by the set reference current The | evel
adj uster 310d adjusts a level of the tone source
anplified by the variable anplifier 310b This | evel
adj uster 310d may be inplenmented by an opeiati ona
anplifier and again anmplifi s the |evel of the
anplified tone source according to a certain
anplification ratio The voice signal processor 320
conver dgsipiehng it adertanodof@uritatoacablit 0 anal og voi ce signa
or conversely perforns the reverse conversion, and is
a wel | - knoWt “BRFE Mol AeiotieR Hefaiid & ¢ i hapove mpchsiiteided i h
as an gugding. amphbifli&reand, b [belico MM ERed pyiﬂéud@QQar
processes the tone source adjusted by the | evel
ad)usﬂ@ﬂwngnMWﬁwaWbWCEM@kgmammmﬂmpWGweSsérm@Z@@nky
be a VOIblen 15€ ?e%loxxrbe V\%ari‘tues rgassbeca . Cg)tFLonﬁ#!’” tt 3t
i s coh?lgured i ricfude anyanteﬁna an Pcthi t
for cammmmmsa&magmmnth a base station The mnreless
conmuni cation unit O used herein should be interpieted
t o i ncl ude BB @M ETHIATATCEAE AEFdt catpEcte ¢ thydnterface unit
intr Odj{@ &l ik amﬁTmﬁcall&ﬁtc'a‘tﬁeethaa& é@@sl oln th@%ontxe!@&m@tét{d§rti bk input
systens such as cellular, GgM W CDVA systens, etc ,
in addm@m@mﬂﬁmmﬁaﬁmomgmven@m@%sm@$m BDVAmgHS ingpitrgreridd @
Corb]lit( |r oolp%r%) %ﬁ\r/%ﬁw er? lfqlg] g %u i0 s 7nal V\i]t%hs C}m}e ple t{n%\tmbgrg ﬁ(g% tretmlgvm
350 i sappenaf hsg:ulrna@kdtasomgmlla uldzeaca uktd8d lopiné Giblily c@fmunithi®@r 1 C
keys, character keys, and functional keys, and
t r ansfEpEgt @ Pygl??aPPIT"t?“tf%‘éd‘ 16 FREFAEY1 9 fhe ZUTPP{gHPf the mobile
l nput tcjoxglgungct}ﬁ)ll keﬂrﬁxgar et f)e@cﬁés @I(T of &@ Uz &1is cgslg @r tgf! &QL@}( of
unit 360 O displays the whole operational status of
t he nvb1@@wmowwuwm@ammmnmmew#ﬂhawhThemﬂ@dmwweﬂﬁommmy
be a nonvolatile. menory such as or flash
5  communication terminal inputs and processes a conespon ing signal.

On the other hand, the connection standard includes TTA24PIN, 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 standard 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.

INDUSTRIAL 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 amplifies an input

25  current of the tone source depending on a gain controlled by the set reference current,
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menory, and stores programs negessary for driving the
data and nobil e communi cation term nal The interface
wa@rioy/03B8% nay be a communi cati on port for connBPCI/KR005/003011
the nobile 2b comunication term nal to externa
equi pnments and is connected to the external equi pnents
via certain communi cati on cabl e The anbi ent noi se
renovi ng apparatus as set forth above may be incl uded
in | he nobile commnication termnal, and nay al so be
i mpl emented to include in car m crophone provided wth
the nobile communication terminal In this case, the r
anbi ent noi se renovi ng apparatus may be al so ON or
OFf - | wlacoofedhldgont @utchie ammlﬂédpxu)lreair'geolnd af ndishe abdSIBiEd more
Furt her i ent noi se renmoving apparatus is

connec?@ﬁmplm?ﬂ@““ﬂ?@?@ﬂﬁ%“ﬁnlt 380 via the

conmuni cat AigBugh aR! Besdnh BlenBERANES) OerbdIEL CONRESE LR Nhe
standard ol the input and output termi nals of the

nobi | esxefivaTibediede flutterdrinre deavmes. irey orbellistrsbe Fremit e
: 0 Q‘] &Ee?s(oﬁ&e t%/ at ﬁq\éeespxllc\i/gh ntge egtrehpa%rj \gﬁn%lggod?ﬁlélglons and egllﬂvaakents can E hi's
conneohedutmf@mgh1mhﬁmmnheﬁ&aa& mnn&mﬁﬁﬂmgﬁcﬁhﬁ;ﬂﬁhdle
conmuni cati on term nal be i npl emented that the
operatTﬁﬁw%?mTﬂ%dﬁ?@?&%ﬁ@ﬁ@“&ﬂ“?he nobi | e

conmuni cation termnal itself becomes ON or OFF In
this case, if the operation of the anbient noise
renovi ng apparatus is ON, such is possible because the
nmobil e 5 communi cation term nal inputs and processes a
cori csponding signal On the other hand, the connection
standard includes TTA24PIN, and if the connection
standard will be anmended in the future, the anbient

noi se renovi ng apparatus may connect to the nobile
comuni cation term nal according to the new connection
standard anended For reference anong the pins of the

I nput and out put
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O teimnals of TTA24PIN, the 7§h pin is used s a pin
foi AUDIO I N PCM RX | NDUSTRI AL APPL | CABILITY A
walewcnedsed above, the present invention sets aPCT/KR2005/003011
reference current froma valid tone signal wth noise
inputted via a m crophone or sensor, and anplifies an
input r curient of the tone source depending on a gain
controlled by the set relerence current,wherein the
valid |l one source is anplified nore | arge and the
noise is anplified nore small to thereby renove the
anbi ent noi se. Al though the present invention has been
described in connection with the exenplary enbodi nents
il ustwaned deanimesdr aw ngs, it is only illustrative.
It wll be understood by those skilled in the art that
various nodifications and equival ents can be nade to
the present. A WBRkI 05 e NEE S 5E fol Bfovink UG LLENNI £
scope of the present invention should be defined by
t he apperdébithetost msIHAT mic®pighd\r WEDY. hSippdtatus Ampagidgi ent
fong sour &t hs nor e bt Lo A7 Brobhbio
or Sens@de,inpltheviappatathtts oGesPr i Sing: 5 a reference
current setting unit for setting a reference current
from t he t'oHE‘'SHUILE hﬂVﬁbmatﬂéwrelﬁébwwéetﬁﬁfee*’rnemwnténdofnar
sensor a;mpﬂ" 1}(§1¥1 Iin@\p l:Lﬁrelg ginllxelt(fnla &Ech]i@]}éhcﬂg oﬁthgg%in,nan&: 0 ntrolled
by the Sef teference current and for anpl1tying an
I nput cur radevel adibstar ffre adjotre adoeirof e depemet amgliieh thtongh the
gaHQ; %ﬂgw%nhﬁ¥el adj uster for adjusting a | evel of
the tone source anplified through the 10 variable
anplifier. 2 . The apparatus as recited in claiml,
wherein the reference current setting unit receives a
current of Thireraagnes rediriedain hpihetie the Flane BEcHisdme gione
or Seﬂ&%&mQﬁﬂmﬁ&Q%MQ@%w@ﬂmﬁMﬁQ@%§m9%m£mﬁn&%&Bﬁﬂ&wﬁ%
thereby set the reference current.

an average of the current to thereby set the reference current.
15
3. The apparatus as recited in claim 1 or 2, wherein the gain of the variable
amplifier is proportional to a voltage of the tone source inputted via the microphone or

S¢NSOrI.

20 4. The apparatus as recited in claim 3, wherein the level adjuster is an operational

amplifier.

5. The apparatus as recited in claim 3, wherein the operation of the
apparatus is ON or OFF by a manipulation of a user.

25
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13 3. The apparatus as reciteqi?i nclaiml or 2,
wherein the gain of the variable anplifier is

wQ@re@poeesponal to a voltage of the tone source POPHER2@E/003011
via the m crophone or sensor. 20 4. The apparatus as
recited in claim3, wherein the |level adjuster is an
operational anplifier. 5. The apparatus as recited in
claim 3, wherein the operation of the apparatus is ON
or OFF by a mani pul ation of a user.6 . The apparatus
as recited in claim3, wherein the apparatus is
connected to a nobile comunication termnal. 7. The
apparatus as recited in claim6, wherein the apparatus
i s includedhe @guratus 8§ BaGhdan tfin 3, wheldin & a@akiud T GhREKONE
provided with a nobile comrunication termnal, and the
appar aP 8 URLPTHECER "R r ophone are connected. 8. The
apparatus as recited in claim6, wherein the apparatus
is connected to input and output term nals of the
nobi | e cofmtrrrratu omecited invlaimed. Wipregnvhederdratbyis aclgigh®mect | on
standard, ., 9., The, apparatus as recited tn claims3.
wher ei n” te "Sppar af UL PR REFEE g™t RHe smERterE
st et hos@@penOhe Hpetind ke g aRRphodQre cMBecRiTDi €Nt Noi se
renovi ng nethod for renoving a noise froma tone
source with the noise inputted via a m crophone or
sensor, t@@hcr%éal&gg 2GRN §liRG, vghle]@ln Bt %gte_m%fis. coﬁlg&cldl ng a
reference current fromthe tone source inputted via
t he mi ‘¢ mop et rergeh 9bHthe mailt cinminirgiontegaiahprodmtuyol | ed

by IEheaC%%IécﬁgneS{ang%nce current and anplifying an input

9. The apparatus as recited in claim 3, wherein the apparatus is included in

an electric stethoscope or radiotelegraph.

15 10. An ambient noise removing method for removing a noise from a tone source
with the noise inputted via a microphone or sensor, the method comprising the steps of:
setting a reference current from the tone source inputted via the microphone or
sensor;
obtaining a gain controlled by the set reference current and amplifying an input
20 current of the tone source depending on the gain; and

adjusting a level of the amplified tone source.

11. The method recited in claim 10, wherein the reference current setting step

comprises the steps of:

[g)
a

receiving a current of the tone source inputted via the microphone or sensor;

19



current of the tone source deg$nding on the gain; and
adjusting a level of the anplitfied tone source. 11.
wab@7measbod recited in claim 10, wherein the rP¢PK&@S/003011
current setting step conprises the steps of: receiving
a current of the tone source inputted via the
m cr ophone or sensor;performng a full-wave
rectification with respect to the received current;
and outputting the full-wave rectified current to
thereby set the reference current. 12. The nethod
recited in claim10, wherein the gain in | he
anplifying step is 5 proportional to a voltage of the
t one sour cerfirnpyt i daw icaifitdien vith espepharecord seaserd. 13.
The method recited in claim10, wherein the |evel
adj ust i ng SPEReAEUREY TeHEd PETL I UEEDEHES fhtaceSBTt e |
accordance with a preset anplification ratio. 0 14.
The nmethod recited in claim10, further conprising the
step of nﬁkﬁhgmﬂﬁémﬂké@ééﬁl6*WMW@lhﬁ@hadmegmtmm@anFF
DY 2 BB | O 0leuP S A IO S
renovi ng appar at us, conpriS|ng 5 a m crophone for
inputting a_tone source fromthe outside; a reference

current s&t CrAFTahicrcd Brlaimdfhpgn de ot afvisine sonadivrebh

from tihg & ANEnSQME GRechBRLR dpiit @mbiREndl &hOPhoNe;  a
variabl e anplifier having a gain controlled by the set

reference current and for anplifying an |nput current

of tOhe to eThS Img\!ﬂgaj lecqeedgn Hgll n(g eulnper %ol;}lt%rh the ste of maklm evel

adjuster justing a ' ev ftond solrce

npl|fm@ﬂx&hﬂmw@ammhemvamwamhamaﬂmhmhﬁe@w.and a voice
signal processor for receiving and processing the tone
source adjusted by

15. A mobile communication terminal equipped with an ambient noise removing
apparatus, comprising:
15 a microphone for inputting a tone source from the outside;
a reference current setting unit for setting a reference current from the tone
source inputted via the microphone;
a variable amplifier having a gain controlled by the set reference current and for
amplifying an input current of the tone signal depending on the gain;
20 a level adjuster for adjusting a level of the tone source amplified through the
variable amplifier; and
a voice signal processor for receiving and processing the tone source adjusted by

the level adjuster.

25 16. The mobile communication terminal as recited in claim 15, wherein the

20



the level adjuster. r > 16. The nobile comunication
termnal as recited in claim15, wherein theoperation
wo@Rooloz98ambi ent noi se renovi ng appar at us i ncl UPETHKRR2A06603011
nobi | e conmuni cation termnal is ON or OFF by a
mani pul ati on of a user 17 An anbi ent noi se renovi ng
apparatus, the apparatus conprising a full-wave
rectification circuit whose input termnal is coupled
with a voice signal inputted froma m crophone or
sensor and output termi nal outputting a rectified
current is connected to a gain control termnal of a
variable anplification circuit, the variable
anpl i fapeaton o é ragbiedt whoSenovingp Ubpati@s MicR@ld inS the mobile
connected to the voice signal fromthe m crophone or
sensorMEHEA| eﬁ”"&?b‘ﬁwglwg BYARARTP e R finect ed to the
output termnal of the full-wave rectifier circuit,
and output term nal outputtng an anplified current is
connect ed!% &n aaﬁieliltmjmew@ﬁgrﬂbmaius dn‘— appardtis yaiprigmenver si on
cirout 1o PrbERTet RRt bR e s KPS uf Do
t er m ndhal oiiautﬁemﬁaonvaﬁmramble oB4ABbi ahd @@t t@RIng lolitGiting a Mit@ed he
resistor and anplifying the current according to a
cert ai HgEr WUEOId gﬁ‘ﬂ £oni¢h e 4L ¢ yedgleepgifisption AT gitan
out put t ergdRabie AifhenRRAFREUSuBerh8G itcBifledd wGleabiR
17, wherein the output term nal of the Ieve
conversghafroeite elu¢r<tph<rns opdewert the eerl ¢Oytr0t et eghngegd @ the
term nar tan e g FUri o Pl Peatrd RETH Rigghe s
wher ei dﬂ”ipfxﬂ&ﬁicﬂ’eﬂt Rlbnatc@t M ddaputadrmbdner 4 ienedoneeiby ekt v
circuit is coupled with a nobile comuni cation
term M&F*" G4 a connection ternminal |or hands free
provi ded By, 8e1C6EERINIGR n)nﬁwngme stangdar de (%&mm@mal of
appai atus as recited in claim wher ei n t he
appar atargriabls aghliéetion cefallt Vg o rrigot datrbtylhée proiit hegording

compuni cation termnal wvia.the connection term nal,
t he 10 a certain gain to output an amph 1ed signal via an outpul ferminal.

18. The apparatus as recited in claim 17, wherein the output terminal of the level
conversion circuit is electrically connected to a microphone input terminal of a mobile

communication terminal.

20
19. The apparatus as recited in claim 17, wherein the output terminal of the level
conversion circuit is coupled with a mobile communication terminal via a connection
terminal [or hands free provided by a certain connection standard.
25 20. The apparatus as recited in claim 19, wherein if the apparatus is electrically

21



operation of the m crophone of,the nobile
communi cation termnal itself is automatically OFF.
WO 2007/029899 PCT/KR2005/003011

connected 1o 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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