; e3e2R2) 6TRk| M TI TLE OF THE | NVENTI ON AN ENVI RONVENTAL NO SE LEVEL

ESTI MATI ON APPARATUS, A COVMUNI CATI ON APPARATUS) A DATA TERM ,
AND A METHOD OF ESTI MATI NG AN ENVI RONMVENTAL NO SE LEVEL 5 BA HmmmEE
JNVENTION 1. Field of the Invention This invention relates to an , .

“envi ronmental noi se | evel estimation apparatus, a conmuni cation apparatus

i ncluding the sane, a data term nal apparatus including the 1 wmﬂmmw

met hod of estimating an environmental noise |evel. 2. Descri pt mmmmww
Prior Art An environnmental noise |evel estimation apparatus is KnQoyjg,
Japanese patent application provisional publication 15 No. 9- 247247

di scl oses a voice connunlcatldﬁgﬁdﬁdﬁﬁéﬁgﬁ_iﬁﬁﬁﬂﬁlﬂﬁ a bl ock diagran1of
this prior art voice coqugctlon appar at us me chart of the

prior art. A nicriopHoh ME NERA: I%%UH%V%%dgﬁgﬁgégigg APESEAdUSi-gnal
Shonal fsaégdggn@@@ﬁﬁég%@fﬂn@%%ﬁ@ o DA RN R A BFRRO T304 o
Gemodul ator 207 e o BN %ﬁvvg‘f%f@“? BYsE HEYEL

signal iscontrolled by a vqslA ERAND UE G g 25 accordance with
a cal cul ated noi se | evel. Sheet - 28 January

2003 vol ung centhoy d@lﬂﬂgtlé%gﬁﬂfb§upplied to a speaker through a d/a
converter 210. The output of the a/d converter 202 is also supplied to a

noi se | evel cal cul ghii@n iGiviedittilon? 3R et el il edvierdimeetdEViebisé noi se
| evel renewing circuit 5 206 renews the noise |level in accordance with an

out put of theved e tliemaslionalappladtaitus ,Ciar ctirm2zatirer Mspacptpsent , an
anplification |l evel of a voice signal is detected, neans val ues are
detected, addcaudingniimemsans,val detias teemdeiadd spremeatyd uired Iuding tieans
val ues as 10 a sound noi se | evel by the noise level calculation circuit
205. ThéOne&asmngapnd Rsm@dhedt of esddpaitingr el enyixenmentaloidlgevel is
renewed every interval t2.including the intervals t1. The volune is
control | ed LtRV8écordance with the n0|se | evel by a volunme control circuit

209 every 1 terv t2. The e.lev is renewed every plurality of
i nterval s fgr @BF&F%FH@OB BFUFQ '?§ 8F zﬁans val ues. SUMMARY OF THE

o oves. thE b PEPEERTLaLILE TS k9B BaeReBtCa Bt 1o
envi ron”entﬁ‘hoﬂﬂi.SeJAEMﬁEsS%bE@LtOQpﬁE%é%iHﬁ EPBRIL3bRYY publication
15 No. 9-247247 discloses a volce communication equipment.
Fig. 8 is a block diagram of thils prior art voice
compunction apparatus. Filg. 9 is a time chart of the prior
art. A microphone 201 receives sound and generates a sound
signal which is a/d-converted by an a/d converter 202. The
20 a/d converted sound signal is coded by a coder 203 and
modulated by a modulation circuit 204 to transmit the sound
signal. A reception signal is demodulated by a demodulator
207 and decoded by a decoder 208. A volume of the decoded

signal is controlled by a volume control circuit 209 in

25 accordance with a calculated noise level. An output of the



detection neans for detecting a | evel of a sound signal 2~ including a
voi ce signal and an environnmental noise signal; sanpling neans for
repeatedly sanpling said level in response to a clock signal; variation
detection neans, having first storing means, responsive t %q QC
signal, for detecting whether said 30 presently sanpl ed I§ gf'?ﬁ ggg;es
fromsaid previously sanpled | evel; and estinati on means; %ﬁ*ﬂ? ond
storing neans, Substitute Sheet - 28 January 2003 -, responsive to said
clock signal, for estimating, renewi ng, and outputting an environnental
noi se | evel of said environnental noise signal such that, when said

present|y_sanpl ed | evel increas fr.omsaid previously sanpled J]evel, 5 a
predeteV%%H@ﬁ VAESS %ﬁﬁ%ﬁlToségi&ﬁw§RﬁQ&£#§ E8mA1 P FBVRt FgrBPaguce a
gr adual 5vayhatieR«of Saixh gr esemd | yuephi MBred ren\d foimitakc 01 562 | exel

the predeterm ned val ue being determned in accordance with the possibility
of the atpeatsumpliedkstof sanplieag fewvebneadeidetiivrervarculod ROSF etabl y,

t he variaiiog get%%%%on mean @grtherpdet%pts Mh&t er, the.presentI%.sanpled
| evel deRtERSBEST FOR  IRESDr &650sl y SaMisF 1 eVEFT FRET “ERS prisehtty
sanpl etz h &Vekndesr easesnoibe ashidlat ignafeandaney esidiBae R put of
environmental noise |evel such that the presently estimted 15

envi roniEnt 201l sei seveeverleglprespands reaith@Ofr-esent |y sanpl ed val ue to

i mredi ately crease . ntly esti = Vi o al_noise l.evel.
Substitute éﬁgef%g528é§§ﬁ§é§§§206§1-%hb?g%ggggﬁy tggggété% i Bn MEans
conpri seisghowei s | ggekcdetiecheansmeailudoratet @eténged, pandr a0mitdiengound
signal and outputs the detected power as_the_|evel. Preferably) the
envi r oAl VabiSe IFeHEIt &SI et TOR 5§ Q&Hﬁ%%HEYfQﬁtﬂ%ﬁnﬁoHﬁiP§é &hpari ng

meafys {01 s GONRALING L Needel esgeckhﬂeev%i%t R - eégieﬁﬂ%efénv@#%ui%er ein
t he estinmation neans estinates the environnental noise [evel only when the
det ect edd .evelfhis msraal |ealtdanst e yEadet eevened ivaleowsall e Praehér abley) an

interval of the cl.ock signal is, smaller than 25Q nsec. ,Pref erabl t he
envi 1 ofifEREl R Kevel SEs i Forey interval "e2 " 1ncfudiBg Vene
intervals t1l. The volume is controlled in accordance with

the noise 1level by a wvolume control circuit 209 every
15 dinterval t2. The noise level is renewed every plurality of

intervals for obtaining a plurality of means values.

SUMMARY OF THE INVENTION

20 The aim of the present invention is to provide a useful
improvement over the prior art.
The present invention provides an environmental noise
level estimation apparatus comprising:
detection means for detecting a level of a sound signal
25 including a voice signal and an environmental noise signal;
sampling means for repeatedly sampling said level in
response to a clock signal;
variation detection means, having first storing means,
responsive to said clock signal, for detecting whether said
30 presently sampled 1level increases from said previously

sampled level; and

estimation means, having second storing means,



apparatus further conprises voice presence detection nmeans for detecting
the presence of voice signal in accordance 15 wth an output of the

det ecti on nmeans, wherein the environmental noise |evel detection neans
stops the estinmation neans while the voice presence detectli on. S detects
the presence of voice signal. A second aspect of the presé%gﬁﬂgéiﬁﬁgn
provi des an 20 environnental noise |evel estimation appar dan i ng:
detection neans for detecting a level gf a sound signal including a voice
signal and an environnent noi se signal; sanpling nmeans for repeatedly

sanpling the level at a first interval; variation detection neans, having
first storing neans, 25 Substitute Sheet - 28 January,K 2003 -5 responsive

to the S&RPPFITG “ReakR, SPdd deteeki iy It hef OFhe Pristemt1y: s&Rpredicevel

| nor easgadl ramddie: preyi ousl y sappLefnbavel. and gstimation npansg having
second storing means, Tor estinmating and renew ng an environnental noi se 5
| evel oéntheonoeatadi gnaiseo migmal tswelenvhaonnevtenh mEiise beeeknalya
second interval .such that, when the presently sanpled |evel_increases from
Che preUTERAFS dRHAiTEURFOCE (Rb SH HR NBYSVAPUS s SRTRKES oLPY
preVS°P§'bf%HHHé¥hi&&§'déldgoﬂgc%dﬁéﬁagBmsé@H'%&Q@ldﬂ%ﬁ%“gaﬂﬁféant|y

| O estimated environnental noise |evel, the predetérm ned val ue bel ng

det er m hedeln aecopdedcecsw ¢h ghadpassivitiayionh thé repbdt i pyesenedyof
sanpling for one vaoice interval, wherein the first interval, agrees.with the
second T LFRare AR EPRRetiae T hel BY L ent tEnPARd S SO et L e 5
coNMMUNiK&d h N dRRaANEH CORNPRIcTIIRartdT $1ORhene fobsse6el VEPY oFoUKle and
generating a sound signal including a voice signal and an environment al

( sound)remralrg ghines cofmaampatnen fewamsef o tdeansiqanvyalg t he voi ce signal
in radi o ] and.recej yik th voi.ce sigpal. _20 yepr,oduci ng
meaﬁos for r\(,a%érl%f u%:ig%gg/t heq\%:i cebés{l‘ g%%?gﬁn gd(’:ectcga%'l aln%rz vmg%lﬁhfhe t;un%kheelf voi ce
si gnal detaiecs | aherbans flos geleehnitly asdeybbdofl vl vakeeeskgpalfxrsanpl i ng

means for repeatedly sanpling the level in response to a clock signal;

vari at i%WF dEFEAHBIF bafeT&ER ngeVPlst BRI g5 RRERFRNCFor sdeiRd@d ng
whet herlet@ PrR3stdde Sanpl edel exel shact8asesefhombde LU Y ($aPl ed

| evel ; and estinmation neans, having second storing negans, responsive to the
cl ock smgrnatonrientakt nadsendearsd rewnelni ngasn tdrevi poasentdy ecitsmatede| of

t he .voi ce .signal_such that en the presently, 30 sanpled | evel increases
r o T FEITRRI S, S BT EY | S50FT o BrRERART T od gal BB s RATETLLY oa o
previ ogsp 1P| @dievel b0 piRHd€eateByadutdcvaddsat | AheOf paledeprasent |y
Substitute Sheet - 28 January 2003 -6_estimated environnmental noise |evel,
t he pr egstarviate EVEITRNTRITRL JePFei H8¥etn accordance with the possibility

of the repeating tines of sanpling for one voice interval; and vol une
control neans for controlling a volune of the



5 reproduced voice signal in accordance with the estinmated environent noise
'evel . . Preferably, the communication apparatus further conprise a codec
means for coding voice signal at a predetermned interval to supply the
coded voice signal to 10 the comuni cation neans as the v%gge,si al and
decodi ng neans for decoding the another voice signal at t g m@@%gggzined
interval to supply the decoded another_yoi-ce signal to t hésy sy g
nmeans as the voice signal, wherein the éredeterm’ ned interval corresponds
to an interval of the 15 clock signal. Preferably, the interval is 10 nsec
to 40nmsec. A fourth as t of the present invention provides a data

t er mi nal appar at 8§e€§r%§1%§i'n915h% B SbiPReIgRRTs TP LT yPRHesound dat a;

repr oduci ans for ,reproduced sound 20 in accordance with the sound
data; a nng‘gﬁhaﬁéeF&i%%?ﬂ%gf% GCERELDEI APVl e em@¥RBNMENt al

of the- SGUPRIEL gRAR. BERUIng AR 15T <F cPRREEaRy SHRIAHFLhe | ovel in
Ctoring means, (of ChEr ARy et ki BTEEE bBY Tava) eviind FiPBases
Stor g A 2T SAEEREE! coRtP e UL REaTRCRR o PR Hh % cnew ng
orccont |y R el Ped oy oFRT, (dEn AP pER AR S TR IUE] WiBralilathe o'

pr edet er g i9Gh a4 18 héaRdded tifataisd v L \drpHs) d | 1tQ 3 oduce a
Substitute Sheet - 28 3anuary 2803Sgradual var?(%rtﬁié‘]ggggf néglgg &regseé&ntly

esti mat edravivnanreth @l ook seecheyekelt He Rupdet&F Mped yakue being
determned in accordance with the possibility of the repeating tinmes of
sanpl i ng prerdevernined valeeval ; and vol une control neans a. for
controlling a volune o the reproduced voice signal in accordance with the
esti At ed envir Gmeeferdblwi senl éntkrvAlf offt Khaspeltclof stdqeapr £sent

i nvention provides a nethod of estimating an environmental noise |evel
conpri si sgaflRerstdymn o450 deseeting a | evel of a sound signal including 10 a
voi ce signal and an environnental noise signal; repeatedly sanpling the

| evel in respon$& i RRYBCKERS gmv%raepéegaag NfHe&theke e 99 etmatipn

sanpl ed | evel increases fromthe gr eviously sanpled | evel; estinmating and

r enewi ng2BRAEAMFISofENIAT OPERY 12921 VBL CEhBI $SEE SidfAC T ¥R dBPBRASE to 15
th I ' I output the: ' I [ I I h, t hat, wh

the prostht] JoEssiial (BLP TR cOPTTaMEe A T0REN o SR AAReE | cvel . o
predgser g grdaKabues adethd etddh PEEVAOHALY SATNAG, lquel 1o produce a

gradual variation of sa presently estinmated environnental noise 20 |evel,
the predeh@l PbAfEntallue e deirerdd fesc i Snapeahdaneepy thd he possibility

of the repeating tines of sanpling for one voice interval. BRIEF

DESCRI PTé SN @EtTHE BRAWSNGS 1 e adhe eso Dée t PEe PEABRNIGeitRENIIOMmaM A4 becone
nore readily apparent fromthe follow ng detailed description taken in
connectidetecth the acecmmare iafy wriave nggsgmalwhi ch: Fig. 1 is a bl ock

di agram of a comruni cati on apparatus 30 including an environnental noise

level estimapi Al APPAT aldge ACCHE divke t BraskhEstiebedi sBNpRvidds an
Inventlggbironmental noise level estimation apparatus comprising:
detection means for detecting a level of a sound signal
including a voice signal and an environment noise signal;
sampling means for repeatedly sampling the level at a first
interval; variation detection means, having first storing

means,
25



Substitute Sheet - 28 January 2003 _g Fig. 2 is a block diagramof a
communi cati on apparatus of a second enbodi nent including a noise |evel

estimation and renewing function; 5 g Fig. 3 depicts a flow chart of

t he second enbodi nent showi ng the operation of the mcr OpIY; Sﬁ‘tﬁ%rsﬁer% wn in
Fig. 2, Fig. 4 depicts a flow chart of a third enbodi nent gﬁgm] 28§§ration
of the m croprocessor shown in Fig. 2; 5 Fig. Sis a bloc% ragr am a
comuni cati on apparatus of a fourth emgodi ment including a noise |evel
estimati on and renewi ng function; Fig. 6 is a block diagramof a

communi cation apparatus of a fifth enbodi nent including a noise |evel 10

estimati ewi_ng.function;: FEigQ. IS I | an,o data_
term nalloé;sp{géﬁ%%ﬁg \g]p gtﬁsei x%lljngfr%régi gngﬁ}‘si’ncqaou%i Cﬁl‘%ggglﬁggée hevtekfe“es{:[ﬁﬁat i on
and rengptdgefitigt i eamplied 8l évend bliackedisagr anfxdmt hichepr ipredi buydice 15
communi cati on apparatus; and Fig. 9 is a tine chart of the prior art. The

g .
sane or SARERPoREVES el FHRNESEIMETANs BPR s FFERNA Keto®iRgences

throughqusdde ¢L3Wi Dg8imating and renewing an environmental noise
5 1level of the voice signal to output the environmental noise
level at a second interval such that, when the presently
sampled level increases from the previously sampled level, a
predetermined value is added to said previously sampled
level to produce a gradual variation of said presently
10 estimated environmental noise level, the predetermined value
being determined in accordance with the possibility of the
repeating times of sampling for one wvoice interval, wherein

the first interval agrees with the second interval.
A third aspect of the present invention provides a
15 communication apparatus comprising: a microphone for
receiving sound and generating a sound signal including a
voice signal and an environmental (sound) noise signal;
communication means for transmitting the voice signal in a
radio wave signal and receiving another voice signal;
20 reproducing means for reproducing the voice signal in
accordance with the another voice signal; detection means
for detecting a level of the veoice sigral; sampling means
for repeatedly sampling the level in response to a clock
signal; wvariation detection means, having first storing
25 means, for detecting whether the presently sampled 1level
increases from the previously sampled level; and estimation
means, having second storing means, responsive to the clock
signal, for estimating and renewing an environmental noise
level of the voice signal such that, when the presently
30 sampled level increases from the previously sampled level, a
predetermined value 1is added to said previously sampled

level to produce a gradual variation of said presently



DETAI LED DESCRI PTI ON OF THE | NVENTI ON 20 To i nprove a response in volune
controlling).volume control data is renewed at the sanme tine as the
sanpling timng. Mreover, the volunme control data is varied within a
predeterm ned val ue when the detected | evel increases frog i Rreguipus
value. On the other hand, if decreases, 25 the vol une copgég n §?d§

i mredi ately changed to the val ue -10 corresponding the detecte evel .
<FI RST EMBODI MENT> Fig. 1 is a block dﬁ%gran1of a conmuni cati on appar at us
i ncludi ng an environnental noise |evel estimtion 5 apparatus according to
a first enbodi ment of this invention. The communication apparatus 101 such

as a celdsd pnaphdnenirnebndestalmrerigphohevdD? the resiataghisaddvahde
generating a sqund signal including a voice signal and an_gnyironnental
(sound) hfoin@ Sp§RAMINECcober 2CE6F Scott iy oSt ReSDIRELSTYnSE, Hhe
transm ssi ircuits 104 f rating tr m SS5i radi e signal

i ncl udi Efgé“t etclcrg%ec}:tlvwgﬁosceogir g%gﬁglgﬁggntfgﬁnaaﬁl& ?%%B?ra%g&n%%¥g t 1%9
transm sgilome adtonyewk singaak afdr eceiniygl bingcept i voluadi 0 ofavetss gnal

incluyding a reception voice signal, a receiving 15 circuit 106 for
recei%\/i r’r’&PtrP?éi"Fefétpr'iO&r?er aditg 3 vavesi @ﬁ‘é‘?,rg%n EcoterR 1579 0P SFEEHST t he

recepti QR MYULreHH @I ne A BeF&producing circuit 108 for reproduci ng the
reception voice signal fromthe decoder 107 with a gain of the reception

voi ce signal Reerfiexsibled i n tieor davwowuniitda 2@rest | appadanesse fewehesi gnal

The communi cati on apparatus 101 further incl.udes a ]Jevel detection circuit
110 forc8gpéﬁﬁ%u;%1I%@i.cofm?ﬁﬁssoéﬁa m%ﬁ%ﬂnﬁr(ﬁﬁ%ﬂ% nFt¥ophongt108) a

sanpl i ngreldeeeirinihbd f oicsa0RL1 RY tHepeyeehed deyed, vandea dsel | evel 25
estimation and renewing circuit 111 for generating the -11 estimted

noi 38 | slel ePyRaniratdeBormRAke Vit hthke Yahpredimwval 6hd hdesodang
si gnal 'm:ergﬁsl evaly d?&SEEEgﬂgc' "G éﬁ&h&@?t %fi&lﬁgé% ostehal t gkl ?gl the

noi se | evel "estimati 0n"and Fenew ng 5 CIrcui eénviron
noi se | prebieestimimkidon wmppeval us cansuppey cather d83casd thetdreodesid®7 form
a codec circuit 112. The sanpling circuit 113, the noise |level estimation

and ren%%ﬁﬁ@?cFPcG@@ EPB?QQHE%%% TodRs éfréﬁﬁtVEEF%N%?EHR&ﬂi%%FV@%ﬁ t he
sane Cl@ﬁgb?kga@lteEQ\iﬂm%d;!i éxfwﬂlngfépfegbéﬁ&ﬂ%ttét% CUWY R JHANRYET )y it TS

al so possibfe to supply different ock signals to the codec circurt 112
andl§hechocsesiguel .estimation and renewing circuit 111. Sound including a
voi ce and eng&g Qgggi§[ Qggsﬁnterval is 10 msec to 40msec.

A fourth aspect of the present inventiop. provides a
data terminal apparatus comprising: sound source means for
supplying sound data; reproducing means for reproduced sound

20 in accordance with the sound data; a microphone for
receiving sound including at least an environmental noise
and generating a sound signal; detection means for detecting
a level of the sound signal; sampling means for repeatedly
sampling the level in response to a clock signal; wvariation

25 detection means, having first storing means, for detecting
whether the presently sampled level increases from the
previously sampled level, and estimation means, having
second storing means, responsive to the clock signal, for
estimating and renewing an envircnmental noise level of the

30 voice signal such that, when the presently sampled level

increases from the previously sampled level, a predetermined

value is added to said previously sampled level to produce a



15 inputted to the m crophone 102 is converted into a (an el ectronic) sound
signal. The sound signal is supplied to the |evel detection circuit 110.
The |l evel detection circuit 110 detects a |level of the sound signal. Mre

specifically, the level detection circuit 110 detects a 2 bschﬁ]tg % veI of
the sound signal, i.e., a sound pressure |evel of the sou %&

detection circuit 110 may detects a power of the sound si
accumnul ati ng detected sound pressure value for a predeternlned i nterval)
for exanple, a codec frane interval which is generally 20 25 nsec. -12

The sanpling circuit 113 repeatedly sanples the |evel of the sound S|9nal
in respdﬁ@%§ dl t Wardiagdiersi ghaPaard BpiARiely t RECSARFIEED $RVEFORTER TR noi se

L oveni PHATRL | YLARE SN DO alkl vIIBenObae Lo VAL S AThLERL g0 and

renewi ng CI T Cui es the sa ével e sound Signhal™and

renews tdvw-sdames ed il sehée\gejss:rb:rbsrppnaé t ohé heregderokirss gpahesThef cl ock
signal is determned in accordance with the inherent silent intervals
bet ween SARRIERF vd FunBRE 104G e1866RUE Liin 3% V&lddSs| gRAFrOFhdeans

rel atd ved ). short..shhent |.nt.ex:va.LE| s..smafl%er. cLhan. a.bg.:t -2b0. rrggcna?'_hq_rref ore)

the intérval “6f the ¢l ock signal is smaller than 250 msec. it avor abl e
t hat t hadadmetarade oﬁltﬂnetlué oektsmgnaﬁ esvsmahhentblamodG@ Meeel.In this
respect, to pr0VI% nor e sur |y estlnatlon of, t he envi ronnent al noi se

level, it is? uft éﬁ‘f&ﬁ&@&ﬁl et hat PE hP IRV al L e hEPR | RACE il & s
smal | er {han 50 r@gcms)@lhg a8t Rek,ihang, eﬁthﬂ SuHge Shghah lc%mgoq%qntgo have

coded franme which is generally 20 nsec. In this respect, 20 is favorabl e
t hat théhientssrapd of :t HetelcGdkasiggnbevel @6 s U 491 gset. lnnlummg
further favorably t.hat t |nterval is_ 15 ec_to,_25.msec.

h
[ ooRRTL s, Waise 10l SRR sl e A R, ETeaR L T et e e suse

sampling the level in response to a clock signal; detecting
whether the presently sampled level increases from the
previously sampled level; estimating and renewing an
environmental noise level of the voice signal in response to
15 the clock signal to output the environmental noise level
such that, when the presently sampled level increases from
the previously sampled level, a predetermined value is added
to said pfeviously sampled 1level to produce a gradual
variation of said presently estimated environmental noise
20 level, the predetermined value being determined in
accordance with the possibility of the repeating times of

sampling for one voice interval.

BRIEF DESCRIPTION OF THE DRAWINGS

1~
(¥}

Features of the present invention will become more
readily apparent from the following detailed description
taken in connection with the accompanying drawings in which:

Fig. 1 is a block diagram of a communication apparatus

30 including an environmental noise level estimation apparatus

according to a first embodiment of this invention;



it is general that the codec frane interval is 20 nsec. 25 The noise | evel
estimation and renewing circuit 111 -13 repeatedly estinmates the

envi ronnmental noise | evel fromthe sanpled | evel and renews (holds) the
estimated environnmental noise level in a nenory 114 to ou% H&-.@qyﬁéginated
envi ronnmental noise level in response to the 5 clock signa. ghse

| evel estimation and renew n i i éan $%?

g circuit 111 stores the sanplfed [ev In
response to the clock signal in the mefory 114 and conpares the presently
sanpled level with the previously stored sanpled level. If the presently 10
sanpled level is equal to or decreases fromthe previously sanpled |evel
the noi se | exmlg esti Ast izprbhodk r €dewrag &f cali tomklinduiauutes: tdppresest |y
sanpl ed | evel or the value corresponding to the presently_sanpled level. In
ot her wofdsd ESREPEs ERPPE I8Ethat BAL BA¥NBorfre ACAHS Shott 8823 5 9shigrat kon
equaliz%gwt%éﬂg%#H sgﬁgégi$§npled |l evel. If the presently sanpled |Ieve
i ncr easés F rom t esﬁreV|ous y' sanpl ed | evel, the noise |level estimtion and
renewi ng circuit 111 adds a predeterm ned value to the value of the
previ ously (one-clock-signal-prior) sanpled | evel fromthe 20 nenory 114.
The addition result represents the estimted environnental noise |evel
because while a human being (the user) is speaking near the m crophone 102,
there are a sound interval and a silent interval alternately. For the sound
interval, the level of the sound signal is mainly 25. determned in
accordance with the sound intensity or sound -14 power of the voice of
the human being. For the silent interval, the Il evel of the sound signal is
mai nly determ ned in accordance with the environnental noise |evel. The
intensity of the voice of the human being is |ouder 5 than the
environmental noise | evel) because the human bei ng speaks adjacent to the
m crophone 102, so that conparing the periodically |levels with each ot her
provi des the estimation of the environnental noise |evel. The val ue added
to the previously estimted noise 10 |level is considerably smaller than the
| evel of the voice conmponent in the sound signal, for exanple, 0.1 dB) so
that though the sanpled | evel represents the |level of the voice) the
i ncreased val ue of the estinmated environnental noise |evel does not |argely
deviates fromthe actual value of 15 the environnental noise |evel.

I nversely, the, added value is determ ned in accordance with the
possibility of the repeating tines of sanpling for one voice interval. On
the other hand, if the sanple | evel decreases fromthe previously sanpl ed

| evel, the decreased level is 20 substituted for the previously estinated

| evel , so that the estimated | evel sinultaneously decreases. Accordingly,
the estinated | evel is prevented fromdeviation of the actual environnental
noi se | evel



In other words, the estimated noise |l evel snmoothly 25 increases while the
sanpl ed | evel represents the |evel of -15 the voice and the estinated

noi se | evel suddenly decreases when the sanpled | evel represents the |evel
of the voice and the presently sanpled level is |lower than the previously
sanpled level. 5 The estimted environnental noise level is held for the
followng interval of the clock signal and supplied to the reproducing
circuit 108. The reproducing circuit 108-Bacluding a gain controlled
anplifier (not shown), reproduces a reception voice signal received by the
antenna 10 105 with a gain of the reception voice signal controlled in
accordance with theFesti datiepiensi aofilrent ahanati s€ ltheelsecond leatbddindret
envi ronnmental noise level is high, the reception voice signal is reproduced
| oudl y. Accosliwigiy , théreomsrattiom sfir thg héaropheceesept sbownoiice Fgener2at ed
by 15 the speaker 109. In the comruni cation apparatus 101, the sound signal
fromthe m crophond 22 4 sdemppts etl fbovhehebtepf 183thiirdhembodd memd sound
signal. The transmi ssion circuit 104 generates the transm ssion radi o wave

signal i ncl FRATH L RRT 20 bi tee SPHREPPT IReS A eARAYR05 Tt FABsniZis t he
transm ssjon radi o wave signal .and receives the reception radi o wave signal
i ncl udi n@ t he recetf%ﬂ1%og%é1§%§$ﬁ. ﬁ?ﬁf?%c%?v?nﬁog?PEﬁFF%iGB recei ves
the reception radi.o maggéfi nal.. t?
ro c

decod decodes h i
R bty ARTERGSh 12y SRIRECE AeTrRCLBRin voi o

voi ce signalppfg er

-16 signal %%QQhEHﬂéQP%BﬁF&ﬁ$¥@fﬁér?&h jdh of the reception voice signa

controlled in accordance with estimated noi se | evel signal as nentioned

above. <SECOND EMHERIVENMTS O Fi.ock Il At e A ag @i Rf c & £9gmuni cati on
apparatus of a second enbodi ment including a noise |evel estimtion and
renewi ng fupgbh@Rtus of a fifth embodiment including a noise level

10 estimation and renewing function;

Fig. 7 is a block diagram of a data terminal
apparatus of a sixth embodiment including a noise level
estimation and renewing function;

Fig. 8 is a block diagram of this prior art voice

15 communication apparatus; and
Fig. 9 is a time chart of the prior art.
The same or corresponding elements or parts are

designated with like references throughout the drawings.

DETAILED DESCRIPTION OF THE INVENTION

20 To improve a response in volume controlling, volume
control data is renewed at the same time as the sampling
timing. Moreover, the volume control data is varied within
a predetermined value when the detected level increases
from the previous value. On the other hand, if decreases,

25 the volume control data is immediately changed to the value



The conmmuni cati on apparatus according to the second enbodi ment has
substantially the sane structure as that of 10 the first enbodi nent. The
difference is that a m croprocessor 150 replaces the noise |level estinmation
and renewing circuit 111 and the sanpling circuit 113. Fig. 3 depicts a
flow chart of the second enbodi nent 15 showi ng the operation of the

m cr oprocessor 150 shown in Fig. 2. The m croprocessor |50 executes a tiner
interruption at the interval which the safre as that of the clock signal
shown in Fig. 1. 20 In step sl1, the mcroprocessor 150 sanples the detected
| evel fromthe | evel detection circuit 11D and stores the sanpled level in
step s2. Nexior rtelse amddmaep ridee skare dlttd] cledwail at es di fference between the
previously sanpled level SLt-1 and the presently sanpled 25 level SLt. If

t he present ky IRSTHEMBADIMENTSLt | ncreases -17 fromthe previously sanpled
| evel SLt-1) processing proceeds to step s5 where the m croprocessor 150
adds a predet er mi n&d&vallug s' @' bleakhd igandmno @ 2 exemipneervidmue NLt-1 to
provi de presently estinmated value NLt Next) the 5 mcroprocessor 150 renews
t he estlnatéapﬁéﬁﬁéswﬂﬂﬁlﬁﬁénﬁ?é@bﬁﬂ?}qﬁﬂWQﬁﬂ%%iQﬂﬂﬁ? Asthigiatel el
NLt and hol ds the esently estlnate va ue NLt. for the f oW |nterval
before tRe ﬁB??rﬁlﬁé 2CHPEALTE iton 2 ' TS 6H£Ed%qeqﬁu9§)ﬁﬁﬁﬁuﬁ%f]

| evel SLt | 10 d fromthe | led | SLtl
pr ocessi nge‘ét‘ﬁceedghgogéwﬁ%ééa%ﬁi%r BRe AR, 0gc tieh 8 iR o (ne

present |y sgnBhedshevaheSth hor-bRhoHceIen: thiesiumuat LRGN ol noi se

|l evel NLt T e present Stimated environnent noi se level NLt is

15 equal i ZeEeﬁQr&@?nErESEBEhM §§ h‘idih%!ﬁhlﬁ%t a Wilee i1 g3148P a9ifr a1®

m croprocessor 150 renews the es nated value wth the presently esti nmated

enV'ron”EntéhvﬂPbﬁﬁeh€a§|(%%ﬁnémdnBdess&EQa@reée@bhkreibB”Edecb@h%%'NLt
for the follow ng interval before the next tinmer interruption. 20 <TH RD

EVMBODI MENT>tHdevebewusi gasl onaappanamntiissaocnocdirpgitto 184t Hord genleeditimat has
substantially the same structure as that of the second enbodi nent. The

di fference astrédmsmi $eioncrapiocesver siffalblegduding &hkucbded sbépes8.
-18 Fig. 4 depicts a flow chart of the third enbodi ment show ng the
operation o}i&mal mi &k opr beRRok0I560EhbEANFRLEL§negothe transmission

radio wave signal and receiving a reception radio wave
signal including a reception volce signal, a receiving

15 circuit 1086 for receiving the reception radio wave signal,
a decoder 107 for decoding the reception voice signal, and
a reproducing circuit 108 for reproducing the reception
voice signal from the decoder 107 with a gain of the
reception voice signal controlled in accordance with

20 estimated noise level signal.

The communication apparatus 101 further includes a
level detection circuit 110 for detecting a level of the
sound signal from the microphone 102, a sampling circuit
113 for sampling the detected level, and a noise level

25 estimation and renewing circuit 111 for generating the



After step s2, the m croprocessor 150 checks whether 5 the presently
sanpled level SLt is greater than a reference Rin step 8. If the presently
sanpled level SLt is greater than a reference R, it is judged that the
presently sanpled |evel is derived froma voice by the user. Then, the
timer interruption ends and processing returns to the main 10 routine. |f
the presently sanpled level SLt is not greater than the reference R it is
judged that the presently sanpled | evel -ila-derived from environnent al

noi se. Then, processing proceeds to step s3 to estimte the 15
environmental noise level. The reference Ris determned to distinguish the

envi ronnent adsfihseed evelsé roavéDesvghse Levetcbydhheeuseth Thies sagdgilteidonal
step s8 provides nore surer environmental noise level estinmation with

excl udi ng t heevwdl vof cehé es@bndysigmwaliser) so that nore accurate
environmental noise | evel estimation is provided. <FOURTH EMBODI MENT> Fi g.
5 is a block di agr d&heflevebndetnecat dmnc hppat it U0 of thef samphisgbodi nent

i ncluding a noise |evel 25 estinmation and renew ng function. -19 The
comuni cat i ohl Bppll atlds @rbrdihiabse heeYolre st BpdpbleReandhagnewing
substantially the sane structure as that of the first enbodi nent. The

di fferenc® iGlnaist tHd 1T afbttf i nRen cas tneisaolevel uaesimapborr

detection circuit 151. The power_ detection circw&t 151 deéec s a power of
the | evel ofebRjgFatus and the coder 103 and the decoder 107 Torm

codec circuit 112. The sampling clircuit 113, the noise
level estimation and renewing circuit 111, and the codec
circuit 112 are supplied with the same clock signal to

10 simplifying the circult structure. However, it is also
possible to supply different clock signals to the codec
circuit 112 and the noise level estimation and renewing
circuit 111.

Sound including a voice and environmental noise

15 inputted.to the microphone 102 is converted into a (an
electronic) sound signal. The sound signal 1s supplied to
the level detection circuit 110. The level detection
circuit 110 detects a level of the sound signal. More
specifically, the level detection circuit 110 detects a

20 voltage level of the sound signal, 1l.e., a sound pressure
level of the sound. The level detection circuit 110 may
detects a power of the sound signal by accumulating
detected sound pressure value for a predetermined interval,

for example, a codec frame interval which is generally 20

25 msec.



sound signal fromthe m crophone 102. The noise |evel estimation and
renewi ng circuit 111 estimtes the environnental noise |evel in accordance
with the sanpled 10 power |evel of the sound signal. The power of the sound
signal is detected by accunul ati ng detected sound pressure value for a
predeterm ned interval, for exanple) a codec frame interval which is
generally 20 nmsec. <FIFTH EMBODI MENT> 15 Fig. 6 is a bl ock diagram of a
comuni cation apparatus of a fifth enbodient including a noise |evel
estimation and renewi ng function. The conmuni cati on apparatus according to
the third enbodi nrent has substantially the same structure as that of 20 the
first enbodi nent. Thige ds&hpléngecisctibat 1a3voepeapedigncampaiegctihen circuit
152 is further provided. The voice presence detection circuit 152 detects
the presenceleafevVootethe sbendosignslghal réspanske toutthet cdbc®5 stilgmalevel
detection circuit 110. In the presence of voice -20 in the sound signal

t he voi ce pragsemuprkiestthbe sinegled 1&6Peyeher thesnaidiesdeivelsi gna

supplied to the sanpling circuit and the noise |evel estimation and

renew ng ci reffiknagion 2nd rereeing ¢hecyisabld- si §hgl noire 38%pli ng
circuit 113 stops sanpling and the nojse | evel estipation and renew ng
circuit fllQﬁﬁ%FQﬁﬁoQﬁﬁ%gtr%%ﬁWh%ﬁi%hr%ﬁﬁtr%%%mﬁﬁ§1WﬁtF§s5Bﬁs§aFBl€ﬁe

present clocgk signal. .That is, the environnental noise |evel estipmation and
P enowi ng_ 10 EVRILE ThE AT b TS the BN : FoRMEREaR RBTSE | ovel
only while t i I I i tie ccordi ngly, the noise

I evgl esti n&%ﬁrgﬁ ﬁgpﬁ%s%s%% iﬂeoz 1%/}\,19% h éewséal %Q’ | evel ge?/i ved fromthe

voi ce of the user, t ir i € i pat | 15 can
be accurately eff eg?%d.a§§ﬁﬁrgagg{%®$nw%¥>ﬁ%%%%e%é %@%?ggiﬁg?aZ?glﬁn of a

data term nghcanRdeehst Qfi 1@ Xiit SROd Rtwddif| 3tk OO &1 PO BEmagVEl
estimation and renewi ng function. 20 The communi cati on apparatus accordi ng

to the s0xt kogrkodiomids Nas thedsicAtd dilgndihe sare wsdraciwe ey ashéhat of the
first enmbodi nent. The difference is that the environnental noise |evel
estimati on gppandt ik tiexvadpliisedmad 1 rdathart erbutal 2325 megp@r atTise Aefoseich as
a personal conputer having a sound -21 source 160.
the interval of the clock signal 1s smaller than 250 msec.
it is favorable that the interval of the clock signal is
smaller than 200 msec. In this respect, to provide more
15 surely estimation of the environmental noise level, 1t is
further favorable that the interval of the clock signal is
smaller than 150 msec.
On the other hand, the sound signal 1s coded to have
coded frame which is generally 20 msec. In this respect,
20 it is favorable that the interval of the clock signal is 10
msec to 40 msec. In this respect, 1t is further favorably
that the interval 1is 15 msec to 25 msec. In this respect,
it is still favorable that the interval is 20 msec because

it is general that the codec frame interval is 20 msec.

25 The noise level estimation and renewling circuit 111



The sound source 160 may conprise a hard disc unit or a CD ROM drive unit,
or a DVD drive unit. The sound data in the sound source 160 is read and
supplied to a 5 reproducing circuit 161. The reproducing circuit 161
reproduces sound in accordance with the sound data with the speaker 109.
The gain of the reproduced sound is controlled in accordance with the
estimated environnental noise |level fromthe noise | evel estimtion and
renewing 10 circuit 111 as described in-tle first enbodi ment. The sound
signal fromthe m crophone 102 may be transm tted through a processing
circuit 162 and an interface circuit 163 to a network. The sound data in

t he sound datepesotedky 166t imytde théet épnitbepmentall datiaellevedeifwet ftthem
the network through the interface 163. However, the sound data in the sound
dat a source sE® Ied/ Teweel beed wenewen(pokdsduthy. eshimheedbove- nenti oned
enbodi nents, the environnmental noise level is detected over the audio 20
frequency r agelramaVier)) neise ldwel pbkst bhemeny edi#nticeocutpgvithenment al
noi se | evel every frequency range and control the volunes at respective
frequency réﬁ&é@QQ?@uﬁ&ﬁkﬁﬁRR£Wﬁ%}lW%%%%c%?V%le%ﬁlﬁﬁ?@@néﬁvﬁpoﬁgﬁntm

noi se | evyels. tioned, the interval of sanpling is equalized -22
to the |ﬁteﬁ@£ r}'e'stimating t he environnental noi se IeveI so that

t he frequency of sgnplng_ls red ceg g¥ peq% to th VoI ?% ixg
the human bei ng, T ot - ¢t euT et F%P?% Eeh rﬁﬂ h th
hand, 5 the dJnf eVl Of sa‘ﬁﬁntlhe@tl.'er%lt h&, Wéapfcﬂ'f%?rﬁlél Ho! §6 éEVSighélthn

shortened mnth respect to the voice interv unan elng

the responsgpt0 N\{i1 [0 BN c d 10 15
20° 25 Qe BeRRLT A MR R S (18 Pr RS Cped NPERYE

with the previously stored sampled level. If the presently
10 sampled level is equal to or decreases from the previously
sampled level, the noise level estimation and renewing
circuit 111 outputs the presently sampled level or the
value corresponding to the presently sampled level. In
other words, the presently estimated environmental noise
15 1level is equalized to the presently sampled level. If the
presently sampled level increases from the previously
sampled level, the noise level estimation and renewing
circuit 111 adds a predetermined value to the wvalue of the
previously (one-clock-signal-prior) sampled level from the
20 memory 114. The addition result represents the estimated
environmental nolse level because while a human being (the
user) is speaking near the microphone 102, there are a
sound interval and a silent interval alternately. For the
sound interwval, the level of the sound signal is mainly

25. determined in accordance with the sound intensity or sound



WHAT | S CLAIMED I S 1. An environnmental noise |evel estimation apparatus 5
conprising: detection neans for detecting a | evel of a sound signal

i ncluding a voice signal and an environnental noise signal; sanpling neans
for repeatedly sanpling said level in response to a clock signal; 10

vari ation detection. neans, having first storing nmeans, responsive to said
clock signal, for detecting whether said presently sanpled |evel increases
fromsaid previously sanpled | evel; and-adt-i mati on nmeans, having second
storing neans, 15 responsive to said clock signal, for estimating,
renewi ng, and outputting an environnmental noise |level of said environnental
noi se si gnalpsweh dhathe whehcsadvfl phesknhdy sabpbked Fevelkhenehngaaes from
said previously sanpled level, a predeterm ned value is added to said
previously slamAmhR20 tlkeeveletal ppHdilte sognaddsadgnuar iat memndy said
presently estimted environnental noise |evel, the predeterm ned val ue

bei ng det er rated iim et clor degrwer ddnde thktipobiee bénviyonnenhalrepéaei hgveilnes
of sanpling for one voice interval. 25 2. An environnental noise |evel
estimation ApardtiANssty QDARS AYHRE iOF cPhs rﬁlqmawé%nﬁ £8i #OVEeTati on
detection neans further detects whether said fresentl | ed | evel

decr ease® frigW@isdne SHEA RTASR NI F ¢ Vel wRSCERF ngslé‘h"t"‘?”;’/ ReipEed

| evel decreases) said estinmation neans 5 .esti S saig%% V|ronnental noi se

| evel such tR&2 alaﬂhﬁrceesne% TP RARA nt Al SEOTRR et E
corresponds ¢ ?x%nz; JA &N ﬁe%aﬁ”@ Qﬁt‘f?'e%eekf t}lﬁl%dﬂza&%é' deglease said

present | Yy €s enV| ronnent noi'se |ev An ‘envi r onirent al noi se

| evel esti M 9na3RRA" B RS orhAlBhthdrit el aidfck, #RIEin said detecti on

nmeans conprises power |evel detection means for detectlng a power of said
sound signal and oghRUkS 1R @ ddRlde L EHROWHe AR d SvRlatdd 1foi

envi ronnent al noise |evel estimation apparatus as clainmed in claiml)
further 100Meiveilng sC edpariided abR N Smadn ecorghan nhes diek aletefcttdte lwidde With a
predet erm ned val ue, wherein said estimation neans estinates said

envi ronment abmpongatl énelthenlspunde s igaiad ,ddoecteschnpdvael (.5l sidpl [s2r ttHeamn 20
said predeterm ned value. 5. An environnental noise |evel estinmation

appar at us ashehghniétei sagpdiedh 1eveRerepnegenitist éheall evfels #ifd tdleooke igiggnal

is smaller than 250 nsec. 25 -25 6. An environnmental noise |evel

estimation ﬁbsaiaﬁﬁ§a§§ch§ﬂHﬁd°fntéﬁaﬁﬁﬁgmaﬁﬁér@Pﬂ#ﬁ@ﬁﬂ@@é@@amqéSGSaid
clock signal is_snmaller than 200 ng An en |ronn%ﬁh noi se | evel
esti mati on apBaraff€sagol| 4AR€ALYn EVéPﬁﬁﬁ fﬁﬁ@r& i &FY Méditeorisai d

cl ock 15 the environmental noise level. Inversely, the added value

is determined in accordance with the possibility of the
repeating times of sampling for one voice interval.

On the other hand, 1f the sample level decreases
from the previously sampled level, the decreased level is

20 substituted for the previously estimated level, so that the

estimated level simultaneously decreases. Accordingly, the
estimated level is prevented from deviation of the actual
environmental noise level.

In other words, the estimated noise level smoothly

25 increases while the sampled level represents the level of



signal is smaller than 150 nsec. 8. An environnental noise |evel estimation
apparatus as 10 clained in claim1, further conprises voice presence
detection neans for detecting the presence of voice signal in accordance

wi th an out put of said detection neans, wherein said environnmental noise

| evel detection neans stops said estlnation means whil e said voice presence
15 detection neans detects the presence of voice signal. 9. An

envi ronnment al noise | evel estimation appdfat us conprising: detection neans
for detecting a |l evel of a sound 20 signal including a voice signal and an
envi ronnment noi se signal; sanpling neans for repeatedly sanpling said |evel
at a first itherval¢evandathenedeimaetednnpoianslelali sgddensty siecrieagezb
means, responsive to said sanpling neans, for detecting Substitute Sheet
-26- - 28 Javuen yt2Q0amihbedeleval drppeseanty thaplevelev®| thecvedses from
said previously sanpled |level: and estimtion neans, having second storing
means, for gﬁﬁh¢rﬁf%ﬁﬁﬂ?bﬁe&ﬁm@19ﬂ 2AVE} ohAehOHET NEh8EE %b@el of 5 said
voi ce Signal t0 output sald envi ronent noi se level at a second interva

such that, RV SHHDrEdemtey s&hpted 1 evel increases from said previously

parmled Level, o PUAICLELI D68, bt LonggBet 805 pley Byl gopRLed

the following interval of the clock signal and supplied to
the reproducing circuit 108. The reproducing circuit 108
including a gain controlled amplifier (not shown),
reproduces a reception voice signal received by the antenna
10 105 with a gain of the reception voice signal controlled in
accordance with the estimated environmental noise level, so
that if the environmental noise level is high, the
reception volce signal is reproduced loudly. Accordingly,
the user can surely hear the reception voice generated by
15 the speaker 109.

In the communication apparatus 101, the sound signal
from the microphone 102 1s supplied to the coder 103 which
codes the sound signal. The transmission circuit 104
generates the transmission radio wave signal including the

20 coded voice signal. The antenna 105 transmits the
transmission radio wave signal and receives the reception
radio wave signal including the reception voice signal.

The receiving circuit 106 receives the reception radio wave
signal. The decoder 107 decodes the reception voice signal.

25 The reproducing circuit 108 reproduces the reception voice



10 estimated environnmental noise |evel, the predeterm ned val ue being
determ ned in accordance with the possibility of the repeating tines of
sanpling .for one voice interval, wherein said first interval agrees with
said second interval. 15 10. A communication apparatus conprising: a

m crophone for receiving sound and generating a sound signal including a
voi ce signal and an environnental noise signal; 20 conmunication neans for
transmtting said voice signal in a radirdéwave signal and receiving another
voi ce signal; reproducing neans for reproducing said voice signal in
accordance with said another voice signal; 25 detection nmeans for detecting
a level of sdmhaloifrem tSubsdéetceder ShEetwigly-a-g&8nJafiuthy 2008psignal ;
sanpling nmeans for repeatedly sanpling said |l evel in response to a clock

si gnal ; var ivatiicen sdetrech i con fieahkse d hiavi aecor¢ancet i thgestimwaned, npdse
detecting whether presently sanpled | evel increases fromsaid previously
sanpl ed | evélevednd iegalnegs dretielangd BRI YR second storing neans,
responsive to _said clock signal, for estimating and renew ng an

envi r onment SPERONYe BYEPDIMIVISai d voi ce signal 10 such that) when said

pr esentlg sanpl ed IF%Yge' 2i Csr %a%ﬁsogkr Ocﬁ'agram of a communication
apparatus of a second embodiment including a noise level
estimation and renewing function.

The communication apparatus according to the second
embodiment has substantially the same structure as that of

10 the first embodiment.

The difference is that a microprocessor 150 replaces
the noise level estimation and renewing circuit 111 and the
sampling circuit 113.

Fig. 3 depicts a flow chart of the second embodiment

15 showing the operation of the microprocessor 150 shown in
Fig. 2.

The microprocessor 150 executes a timer interruption
at the interval which the same as that of the clock signal
shown in Fig. 1.

20 In step sl, the microprocessor 150 samples the
detected level from the level detection circuit 110 and
stores the sampled level in step s2. Next, the
microprocessor 150 calculates difference between the
previously sampled level SLt-1 and the presently sampled

25 level SLt. If the presently sampled level SLt increases



said previously sanpled level, ,a predetermned value is added to said
previously sanpled | evel to produce a gradual variation of said presently
estimated environnmental no se |evel, the predeterm ned val ue being

determ ned in accordance with the possibility of the repeating tinmes of 15
sanpling for one voice interval; and volunme control neans for controlling a
vol unme of said reproduced voice signal in accordance with said estinmated
envi ronmental noise level. 20 11. A commuri-cati on apparatus as clainmed in
claim 10, further conprising a codec neans for coding voice signal a:, a
predeterm ned interval to supply said coded voice signal to said

communi cat i ofy dieattse §5r &@i S Y DY Ceafip DOA! 1 a0d1 251 decodprgceeansagf or decodi ng
sai d anot her voice signal at -28 said predeterm ned interval to supply
sai d decodedbrstddiy toiceesi ghathéve sthel mepropHetagsoeansoaaddsi @ voi ce
signal, wherein said predeterm ned interval corresponds to an interval of
said cl ock gimpidterdmiiixd Argloneniia'tate ocbhappaeniogsdy ekailimedednvelaem 11
wherein said interval is 10 nsec to 40 nsec. 13. A conmuni cati on apparatus
as clai med iM-tllaita proviiglawaresenthy ceshirrbvad value Nbéec tBexb.nfbe. 14.
A communi cation apparatus as clainmed in claim 13, wherein said interval is
20 nsec. 515 MEroRI@ACH QT i HhIT RIS dthe eohRg sehgvaiBantishuthe neans

for supplying sound data; reproducing nmeans for yeproducing reproduced
sound in ac@&%ﬁ%ﬂﬁ%ﬁMQQ¥%ﬂ%{}QNﬁﬂﬂﬂéhﬂ@EnEﬁxﬁQﬁ%ﬁ%o%%v?%r§¥gch@iR@lgﬁund

0 U010 23854030, SUBIVIE U, 00055 A Serer Ll ., fngound of amal
interval before the next timer interruption.
In step s4, 1f the presently sampled level SLt equal
10 to or decreases from the previously sampled level SLt-1,
processing proceeds to step s6 where the microprocessor 150
substitutes the presently sampled level SLt for the
presently estimated environmental noise level NLt. That is,
the presently estimated environmental noise level NLt is
15 equalized.to the presently sampled level SLt. Next, in
step s7, the microprocessor 150 renews the estlimated value
with the presently estimated environmental noise level NLt
and holds the presently estimated value NLt for the
following interval before the next timer interruption.
20 <THIRD EMBODIMENT>
The communication apparatus according to a thirg
embodiment has substantially the same structure as that of
the second embodiment.

The difference is that the mic¢roprocessor 150

25 executes a further step s8.



sanpling nmeans for repeatedly sanpling said I evel in response to a clock
signal; 25 variation detection nmeans, having first storing " ' Substitute
Sheet -29- - 28 January 2003 neans) for detecting whether said presently
sanpl ed | evel increases fromsaid previously sanpled | evel; and estimation
means, havi ng second storing neans, responsive to said clock signal, for
estimating and 5 renewi ng an envi ornent noise |evel of said voice signal
such that, when said presently sanpled I"é¥el increases fromsaid previously
sanpl ed |l evel, a predetermined value is added to said previously sanpl ed

| evel to produce a gradual variation of said presently estinmated

envi ronnent al noi seFi®. | évéepiche @rélevechdnédofarthe Boilng eabediimead in

accordance with the possibility of the repeating tines of sanpling for one
voi ce inter\etowimg Ve upRetdhien| ofrekhe PoEreBRPEBFFPAgL1AOVEhgHR M sai d
reproduced voice signal in accordance with said 15 estinated environnental
noi se | evel .Fi%:. 2 met hod of estlnatlng an environnental noise Ieve

e 15t !l AR 10l R LR 03
Vel LY 3t Bl BT 18 HOELET SELA B PRI Yo
R in step 8. If the presently sampled level SLt is greater
than a reference R, it 1s judged that the presently sampled
level is derived from a volce by the user. Then, the timer
interruption ends and processing returms to the main
10 routine.

If the presently sampled level SLt is not greater
than the reference R, it 1s judged that the presently
sampled level is derived from environmental noise. Then,
processing proceeds to step s3 to estimate the

15 environmental noise level. The reference R is determined
to distinguish the environmental noise level from the voice
level by the user.

This additional step s8 provides more surer
environmental noise level estimation with excluding the

20 wvoice level by the user, so that more accurate

environmental noise level estimation is provided.

<FOURTH EMBODIMENT>

Fig. 5 is a block diagram of a communication
apparatus of a fourth embodiment including a noise level

25 estimation and renewing function.



25 estimating and renew ng an environnental noise |evel Substi tute Sheet
-30- - 28 January 2003 of said voice signal in response to said clock
signal to output said environnmental noise |evel such that, when said
presently sanpled | evel increases fromsaid previously sanpled level) a
predeterm ned value is added to said S previously sanpled Level to produce
a gradual variation of said presently estimted environnental noise |evel,

t he predeternined val ue being determ nedli®r accordance with the possibility
of the repeating tines of sanpling for one voice interval. 10 17. A nethod
as claimed in claiml6, wherein said step of detection further detects

whet her sai d presernthy camplieilicitienh dpparates éroprding prevheudloprddnpl ed
| evel , when said presently sanpled | evel decreases) said environnental 15
noi se | evel dmbedinent tpsuskbstenrttal iy ptkeentng 8sruptincd esvithedmerdt al
noi se | evel corresponds to_said presently sanpled value to i mediately

decr ease saithorikent I§okedimered environnental noise level. 20 1g, A

ai d sound 51 gnal OO SRReTINES LD BreHetht TaEoh HOkEF TOPTsaracUdtna
cl 8 med P O] MR o " S THEY ct 3. br TR 2 oRBREF ng sai d
detected le%%té@éﬂ%fiJ¥F¥H¥€”fgfmﬁgtects a power of the level of the
sound signal from the microphone 102. The noise level
estimation and renewing circuit 111 estimates the
environmental noise level in accordance with the sampled
10 power level of the sound signal. The power of the sound
signal is detected by accumulating detected sound pressure
value for a predetermined interval, for example, a codec

frame interval which 1s generally 20 msec.

<FIFTH EMBODIMENT>

15 Fig. 6 is a block diagram of a communication
apparatus of a fifth embodiment including a nolse level

estimation and renewing function.

The communication apparatus according to the third
embodiment has substantially the same structure as that of
20 the first embodiment.
The difference is that a voice presence detection
circuit 152 is further provided.
The voice presence detection circuit 152 detects the
presence of voice in the sound signal from the output of

25 the level detection circuit 110. In the presence of voice



val ue) wherein said environnmental noise |level is estimted when said
detected level is smaller than said predeterm ned 5 value. 20. A nethod as
claimed in claim17, wherein an interval of said clock signal is smaller

t han 250 nsec. 10 21. A nethod as clained in claim20, wherein an interval
of said clock signal is smaller than 200 nsec. 22. A nmethod as clained in
claim 21, wherein an interval of said clock signal is smaller than 150
msec. 15 20 25 . Al (S2 . A ALl . AUE . AGU. A&EOA9{ . A3{L0O. Af5 .A@.A3. A@.Af

CAf[3.A.AS .A3. Ay .Af. .A@.A AS .As{.AyE .AyU

in the sound signal the volce presence detection circuit
152 generates a disable signal supplied to the sampling
circuit and the noise level estimation and renewing circuit
111.

5 If there is the disable signal, the sampling circuit
113 stops sampling and the noise level estimation and
renewing circuit 111 does not effect estimation and
renewing in response to the present clock signal. That is,
the environmental noise level estimation and renewing

10 «circuit 111 estimates and renews the environmental noise
Jevel only while the disable signal is not outputted.
Accordingly, the nolse level estimation is not
supplied with the sampled level derived from the voice of
the user, so that the environmental noise level estimation
15 can be accurately effected.

<SIXTH EMBODIMENT>

Fig. 7 1s a block diagram of a data terminal

apparatus of a sixth embodiment including a noise level

estimation and renewing function.

20 The communication apparatus according to the sixth
embodiment has substantially the same structure as that of

the first embodiment.

The difference is that the environmental noise level
estimation apparatus is applied to a data terminal

25 apparatus 170 such as a personal computer having a sound
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environmental noise level 1s detected over the audio

20 frequency range. However, it 1s also possible to estimate
an environmental noise level every frequency range and
control the volumes at respective frequency ranges in
accordance with respective estimated environmental noise
levels.

25 As mentioned, the interval of sampling 1s equalized



+owU3_=!1& %0%& ()-@f @& UW0%& ()-@ & %40% F & ()-@9 nmd0%W.J. & () -
MA0Y8S& ()- !19 nPd0%kKk& ()- o7 *+, -PloP=!1& %0%& L! 10%& ()- 10;; 10;;
10;;1& %40% ;& ()-@& %0%: & ()- @#& %0% : & ()- @SSW WAP=!I L %0%& () -

10

15

20

25

-29-

to the interval of the estimating the environmental noise
level, so that the frequency of sampling is reduced with
respect to the voice interval of the human being, so that
an amount of calculation is reduced. On the other hand,
the interval of estimating the environmental noise level is
shortened with respect to the voice interval of the human

being, so that the response to the environmental noise

level change can be improved.

19

L
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WHAT IS CLAIMED IS:

1. An environmental noise level estimation apparatus

5 comprising:

detection means for detecting a level of a sound signal
including a voice signal and an environmental noise signal;

sampling means for repeatedly sampling said level in
response to a clock signal;

10 variation detection means, having first storing means,
responsive to said clock signal, for detecting whether said
presently sampled level increases ' from said previously
sampled level; and

estimation means, having second storing means,

15 responsive to said clock signal, for estimating, renewing,
and outputting an envircnmental noise level of said
environmental noise signal such that, when said presently
sampled level increases from said previously sampled level,
a predetermined wvalue is added to said previously sampled

20 level to produce a gradual variation of said presently
estimated environmental noise level, the predetermined wvalue
being determined in accordance with the possibility of the

repeating times of sampling for one voice interval.

25 2. An environmental noise level estimation apparatus as
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claimed in claim 1, wherein said variation detection means
further detects whether salid presently sampled level
decreases from said previously sampled level, when said
presently sampled level decreases, said estimation means

5 estimates said environmental noise level such that said

presently estimated environmental noise level corresponds
to said presently sampled value to immediately decrease

said presently estimated environmental nolse level.

10 3. An environmental noise level estimation apparatus as
‘claimed in claim 1, wherein said detection means comprises
power level detection means for detecting a power of said

sound signal and outputs said detected power as said level.

15 4. An environmental noise level estimation apparatus as
claimed in claim 1, further comprising comparing means for
comparing said detected level with a predetermined value,
wherein said estimation means estimates said environmental

noise level only when said detected level is smaller than

20 said predetermined value.

5. An environmental noise level estimation apparatus as

claimed in claim 1, wherein an interval of said clock
signal is smaller than 250 msec.

25
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claimed in claim 5, wherein an interval of sald clock

signal is smaller than 200 msec.

5 7. An environmental nolise level estimation apparatus as
claimed in clalm 6, wherein an interval of sald clock

signal is smaller than 150 msec.

8. An environmental nolse level estimation apparatus as
10 claimed in claim 1, further comprises voice presence
detection means for detecting the presence of voice signal
in accordance with an output of sald detection means,
wherein said environmental noise level detection means
stops said estimation means while said volce presence

15 detection means detects the presence of voice signal.

9. An environmental noise level estimation apparatus
comprising:

detection means for detecting a level of a sound

20 signal including a voice signal and an environment noise

signal;

sampling means for repeatedly sampling said level at
a first interval;

variation detection means, having first storing

25 means, responsive to said sampling means, for detecting
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5 said voice signal to output said environmental noise le

10

15

20

at a second interval such that, when sald presently sampled
level increases from sald previously sampled level,

a predetermined value is added to said previously sampled
level to produce a gradual variation of said presently
estimated environmental noise level, the predetermined value
being determined in accordance with the possibility of the
repeating times of sampling for one voice interval, wherein

said first interval agrees with said second interval.

10. A communication apparatus comprising:

a microphone for receiving sound and generating a
sound signal including a voice signal and an environmental
noise signal;

communication means for transmitting said voice
signal in a2 radio wave signal and receiving another voice
signal;

reproducing means for reproducing said voice signal
in accordance with said another voice signal;

detection means for detecting a level of said voice
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response to a clock signal;

variation detection means, having first storing

L

means, for detecting whether said presently sampled level

m

increases from said previously sampled level; and
estimation means, having second storing means,
responsive to said clock signal, for estimating and
renewing an environmental noise level of said voice signal
10 such that, when said presently sampled level increases from

said previously sampled level, S a predetermined wvalue 1is
added to said previously sampled level to produce a gradual
variation of said presently estimated environmental noise
level, the predetermined value being determined in
accordance with the possibility of the repeating times of

15 , . .
sampling for one voice interval; and

volume control means for controlling a volume of said
reproduced voice signal in accordance with said estimated

environmental noise level.

20

11. A communication apparatus as claimed in claim 10,
further comprising a codec means for coding voice signal at
a predetermined interval to supply saild coded voice signal
to said communication means as said voice signal and

25 decoding means for decoding said another voice signal at
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interval of said clock signal.

12. A communication apparatus as claimed in claim 11,

wherein said interval is 10 msec to 40 msec.

13. A communication apparatus as claimed in claim 12,

10 wherein said interval is 15 msec to 25 msec.

14. A communication apparatus as claimed in claim 13,

wherein said interval i1s 20 msec.

15 15. A data terminal apparatus comprising:
sound source means for supplying sound data;
reproducing means for reproducing reproduced sound
in accordance with sald sound data;
a microphone for receiving sound including at least
20 an environmental nolse and generating a sound signal;
detection means for detecting a level of said sound
signal;
sampling means for repeatedly sampling said level in
response to a clock signal;

25 variation detection means, having first storing
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5 renewing an environmental noise level of said voice signal

such that, when sald presently sampled level increases from

said previously sampledllevel, a predetermined value is
added to said previously sampled level to produce a gradual
variation of said presently estimated environmental noise

level, the predetermined value being determined in
10
accordance with the possibility of the repeating times of

sampling for one voice interval; and

volume control means for controlling a volume of
said reproduced voice signal in accordance with said

15 estimated environmental noise level.

16. A method of estimating an environmental noise level
comprising the steps of:

detecting a level of a sound signal including a

20 voice signal and an environmental noise signal;

repeatedly sampling said level in response to a
clock signal;

detecting whether said presently sampled level
increases from said previously sampled level;

25 estimating and renewing an environmental noise level
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sampled level, a predetermihed value 1s added to said
5 previously sampled level to produce a gradual variation of
said presently estimated environmental noise level, the
predetermined value being determined in accordance with the
possibility of the repeating times of sampling for one voice

interval.

10
17. A method as claimed in claim 18, wherein said step of
aetection further detects whether said presently sampled
level decreases from said previously sampled level, when
said presently sampled level decreases, sald environmental '

15 noise level is estimated such that said presently estimated
environmental noise level corresponds to said presently
sampled value to immediately decrease said presently

estimated environmental noise level.

20 18. A method as claimed in claim 17, wherein said step of
detecting said level of said sound signal comprises the
step of detecting a ﬁower of said sound signal and outputs

said detected power as said level.

25 19. A method as claimed in claim 17, further comprising
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5 wvalue.

20. A method as claimed in claim 17, wherein an interwval

of said clock signal 1s smaller than 250 msec.

10 21. A method as claimed in claim 20, wherein an interval

of said clock signal 1s smaller than 200 msec.

22. A method as claimed in claim 21, wherein an interval

of said clock signal is smaller than 150 msec.
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