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ESTI MATI ON APPARATB@E@UET | CATI O~f APPARATUS ( A DATA TE Y
APPARATUS , AND A | MATI NG AY ENVI RONMENTAL NO SE LEVEL 5
BACKGROUND OF THE | NVENTHR 1. Field of the Invention This invention
refates to an environmental noise |evel estination apparatus, a

conmmuni cati on apparatus including the sane, a data term nal apparatus

i ncluding the 10 sane an@La nmet hod of estimating an environnental noise

LSY?L&t?onngzﬂNMﬂ“w&m“@ he Prior Art An &hvironmental noise |eve

own. Japanese patent application provisional
publication 15 Nos«ofe247247 di scl oses a voi ce comuni cation equi pmrent. Fig.

8 is a block diagramof this pri@LThEt OFalHE dOVENIONn apparatus. Fig. 9
is atinme chart of the frlor art. A mcrophone 201 receives sound and

generates a sound s$§n%'V%ﬁ®BHE¥§Ab/BoééﬁvéEP§& @§1§Nﬁ¥%ﬁﬂxﬁﬁﬂﬁ3&ﬁ”%02

The 20 a/d converted sound si nd nodul at ed by

a ngdulgt:on giLcuﬂié@@ﬁ“?%lgggﬁgﬂ1@PFﬁgkgyégd“sPéﬁélTﬁﬁﬂiﬁﬁﬁnﬁﬂﬁﬁ%$ﬁﬁﬁi
0] 208._ A
o el o b i 2L RS Bty P v

accordance th a cal cul at ed I n,.Qut vol unme
cont rol F%th t 209 is sup= A U b F ?ﬁ&% éﬁbé d/ a converter

210. The outp t d..convert e .S also supplied to a raise | eve
cal cul ation cLir %flte]’fg§% f@ MR £E1 60

This 1invention relates to an environmental noise
\ level estimation apparatus, a communication apparatus
including the same, a data terminal apparatus 1ncluding the
10 same and a method of estimating an environmental noise
level.
2. Description of the Prior Art
An environmental noise level estimation apparatus is
known. Japanese patent application provisional 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 circuilt 209 in

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



calculate the nose level . A noise level r a”ewing c=rcui t 5 2%0' r enews
the noise level in accordance with an output of the noise | evel23ciye2A%% i on
circuit 205. In this equiprment, an anplification | evel of a voice signal is
detected, neans val ues are detected, and a m ni nrum nmeans val ue i s detected
froma plurality of means values as 10 a sound noi se | evel by the noise
l.evel calculation circuit 205. The nean value .s detected every interval tl
and th' noise level is renewed every interval t2 including the intervals
tl. The volume is controlled in accordange with the noise | evel by a volune
control circuit 209 every 1~ interval t2. The noise level is renewed every
plurality of intervals for obtaining a plurality of neans val ues. SUWARY
OF THE | NYENTLEN 20 The: L afs Ehe oy esenk, Lavedld ey 12 L80LaY d5, 4, usgf ul
npr ovenment = OVer e prior~art. The present-rnvéntion provides an
envi r onnefnt @) anecserdrevet 50 | narhencapparatafs wonpsfdi nghvdeteet i2ap neans
for detecting a |l evel of a sound signal 2> including a voice signal and an
envi ronnemt 3@ FOIRRL SRYnEC; BaRPESRy HRYRS fGH Felitat @l ¢ i¥Ewit ngO8aitdo
level inr e_tq.a clock_ siyanaly, vaki atlon, detechi on, aving _
first st o‘?ﬁ%%éﬁs%f%es!ﬁgﬁglevé%t’dls'ai d'bﬁ%%gg“si Q%S/I%,l fb?ﬁr%ggégt iI}rngcvvgle‘t her
said 3) presepbhywsanphednbevel lidieskasas doqurdaice pwethousl yosespted ¢
| evel ; and estinmation neans, having second storing neans, 23 July 2003 -,
responsi wda q1shsd EPvek saflichaRt gy EstGW: i 4195« renewi ng, and out putting

an environnental nei.se Level af said enyj ngi si gpal_ such that,
when. said pr e@rénrt?\‘ys sz‘iﬁ%ﬁga@r_‘g\?elQ?nc%wgg'gg@#%%%ai &Q%rlevggusal yyféér?pel ed

level , 5gagpfadei or aenedred, Uendahadaelliéo sakddpredzass! yasdmnpl edrievel to
produce a gradual variation of said present]yesiinmated environnental noise

| evél , t MEamTedeR b Acd GRIRREHRI hECBeferi el 1 FY aBEo M@t Y&t¥es has

possihil ity he .. rep LNg of, .sanpl a ce | val.. 10
Pr ef ellraabﬁy,s?o'%%évglﬂ“ael oﬁgg%fe(?yi g?%eér?é’%’ur%%%ﬁdgtagc%?lsl\é%g@t‘he&? %'q‘lt
present | yosanpl glel eveln degl eases fdared hed peeeirqusiy-senpl ed1l enel , twhen
the preseraly sanpled | evel decreases. The estinmatjon neans nmay estimate

t e envi POAFENt ARG set 9 evE@nangh (SVRTY he Hr¥sEmt | yEestiRnal eding the

envi r onmgnkal gl S bevelneor Lashguds docbhe nasently seppled vl ugiig

i mmedi at €[y decreaseé the presently estimated environrner.tal noise
Pref er abktyie t heidet edtdvel mégns aconmprlises powerrdlevetixistect | 200 neans-{-or

detecting a power of the sound sigpal and outputs the detected power as the
lovells PREFEFEBILy) the SHE MEHRTLE VR0 & 1KVt FHAEY of 15 Aaraias
further ¢QERLLEE CEMArIMG IRANS 4 051 GLADAELNB At hRade! qalietkd evel with a
predet erm ned val ue, wherein the

SUMMARY OF THE INVENTION

20 The aim of the present invention is to provide a usaful
improvement over the prior art.
The presert invention prcovides 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 saild clock signal, for detecting whether said
30 presently sampled level increases from said previously
sampled level; and

estimation means, having seacond storing means,



estimati on neans estimates the environnental noise |evel only when the
detected level is smaller than the predeterm ned value. 10 Pr efeerabl %903an
interval of the clock signal is smaller than 250 nsec. Preferably, the
environnental noise |evel estimation apparatus further conprises voice
presence detection neans for detecting the presence of voice signal in
accordance 15 with an output of the detection neans, wherein the

envi ronnment al noi se | evel detection neans stops the estinmation nmeans while
t he voi ce presence detection neans detects the presence of voice signal. A
second aspect of the present invention provides an 20 environnental noise

| evel estimation apparatus conprising: detection neans for detecting a

|l evel of a sound.signal includi a voice signal and an_enviror _ment noise
Signal ; SERPFPHGHEANS f 6P FopSutetl * i 1 ngoFhe=T BvBRCalida (TTe3ing,

i nterval ;o yari ajdoni- detect bon neansrohaerRg1fi nadisioring deanse 25, ;33
July 2003 r2SDOnSlve t0O°t he Sanpling nmen”3, iOr detecLin g nor'.~. t". " e.
tile presamriyosaapbed |eebsei rekeazks suadm thetpr evhens|saadploetkderEly

ar.d estimatipn ans, having secaqnd storing neans, for estimating and

re.A.eHrfiFEi%@'g%vfioﬁﬂf§$gﬁeﬁo%n€qeﬁ%%go e Voite SFUR Fctg%ﬁﬁ$ut

the envi ronpeatal J10liSfed evallal agseeRuk | @bery@ids%-&mislw%ﬁlﬁﬁl%d
a

presently sanpled | evel increases fromthe previously sanpled 1evel,
pr edet er dige=l valae psodidced & o suddupt e~vavustyosanpifedstikdevelresemriloduce

a gradual variatién of .sai d presentl) ICiest'naEﬁp enyi$0r~nen~al noi.se
level , t 55 Tt 1 ARKAACUERRE i ToE Tt BFAF hed 1T dOCTTaaRER: UrEh veRde
possi bi | ifey f HbheekgRSAW NOnt LERSAfarSAPYEPE fille OPEsY¥ILEE ikt SV akne

wherein. theTirst interval agrees with the second interval. A'third aspect
of the pregestinyecnines.opreringéing fomwemmuniciats onagpuait us conpri sing:
a m crophone for receiving sound and.generati a.sound signal ipcluding a
voi ¢ 6signal éﬁféﬁF%ﬁ&?ron_.?-4ﬂé(§ggﬁ8?_mégitﬁ%h%T; @E%ﬁﬁhic frﬁﬂeﬁéans
for tranggirlddiig hervarCer s Ipdledehed  adbRplave SG8R| @G J-26 VERGn
anot her voice signal; i20 reproduci ng nmeans for reproducing the voice

si gnal | hhaccprexdcasdivt hsempled ahévViRdr voiea sthnalprdsestivonsampdad for
detecting_a _lLevgl of the voice sig v osanplin ns for repeatedly, . _
sartplirgﬁVF&e ﬁé&gﬁﬁﬁT%tspoﬁgg t%ggl@ 5gE”si§ﬁ§E§ Vg%(at?gﬁl@%ESCt?%h
means, hauiagohimesic St OrbNge21eANSIuERr thetrecihagprhehen v (e present | y
sanpled lefel increases fromthe previously sanpled | evel; ar~d es~i matior.
nmeandd heRVAFOSEESHR st ORPhEE meASY e Ll e SIS SRPTGS t hECC| déIE siRjFRSenE by
estimati r engw g en; Vi al LS -rel,, of %ﬂ% | C£,

si gnal s%%ﬂg?%gt, v eggthe@%reggﬁ?%§gggéégan€§éT§%é§ in%?éas S %%%#fﬁe
pre;rioustyisangldednvieneine ok enet eenlavdlval ue i s added to said

previ ously sanpled |l evel to produce a gradual variation of said presently
23 July 2003



-6 est' _mated 2n~riror.;~er_cal noise 'avel, the predeterm ned qbﬁﬁag)'ng
determ ned in accordance with the possibility of tze rep eat Iﬁé

sanmpi =ng fOr One voice 1.n Cer vdl ; and volume control neans for
controlling a volume of the reproduced voice signal in accordance with the
estimated environnmental noise level. Preferably, trLe comunication
apparatus further conprise a codes neans for coding voice signal at a
predeterm ned interval to supply the codedg-voice signal to 10 the

conmuni cation nmeans as the voice signal and decodi ng neans for decodi ng
t'.”~. e another voice signal at the predeterm ned interval to supply the

decoded anot her vo%g%fggé Iy}ckggedéggégggﬁi %Bgﬂgbﬁﬁfiggsv é e signal

.Wherein the predetermned I'nterval corresponds to an erval %he 15

| ock si I t ' | 41 ; :  f t
gsggcys;?nt %vp%géggggfﬁégh?ﬁgﬂnisg%ﬁd%%§gégéggggéﬁﬁrﬁ%fsggp5$5tﬁg%%
COMpr | S110is SAHDE SAUT 66 PRANS dy, SRRl yEROpBAUd (Lot e | pRpEduCi g means

for reproduced soun n accordance Wt e sound n crophone

for receiving Sougﬂré?%%h% athe @a5¢1 BN RBN R ONFRALA I‘é’&?lgvg]@gé?xatcﬁgn

generating a sound signal; detection nmeans for-detecting a _
sound signalgp § NPERARS fc%rmgrrq@.eea,t@aﬁyaﬁfrgl h@%rﬁqefdr,ev&&mb?r fggponse

to a clock signal; variation 2~ detection. neans, raving first storifig

means, for (! eddgryhet Boe1t ha thr aSYd de taFRl R d! %*éqlué.”W}F@rsgfnfEérgthe

previ ously sanpled |l evel, and estimation neans, havir~g second storin
nmeans, respeRIine:fien theagkoek taimanals, thy &@stirdhined tand r{cﬁ%QéMI‘eg‘f]é‘i‘
envircnnmental noise | evel of the 30 voice signal such that, when the
presently saryl ehdreviehei deteased fleemlt Hes iyl Des! Yhaamhed | evel , a
predeterm ned value is added to said previously sanpled | evel to produce a
23 July 2093edetergriateidl vanoeation o. said ~=e~ertlv es~imated e:.viror:,;
:eN~.a= noise level, t~. e p=edeterm nee va' _ue being determ ned 'n

aCCOr danCe 'N th PrefdSshhyl|anvigkervalr gfeatlieigelonis sOgnaanyls ng fer
one voice ir_te=~ral; aqgﬂxolune control neans i ~~. _ - .~ . :r LO

~. VW vi_ ~skadlevy; than 256-.mseeCp rOv, . Wcv.. 'vOCe S~y. 'nal i.r
accordance with the estimate en-rironnmen~al noisy | evel . Afifth aspect
of t:ze presen~ | R¥F&RIHP Y oviBRseBVEEPRBEIGI2 edte heei hevah esvimatimm al
noi se | evel conmp=ising the steps of : detecting a |eval of a sound signal

i ncl udi ng #ePargstée Rﬁﬂﬂrzﬁéh%hiéﬁ%iYBﬁﬁﬁnﬁﬂeﬁﬂﬂ%% deERaFionepeansdl y
sanpling the level in response to a clogk_ signal;, deteciing whether the
revent Iy SSFpREACFAUAE 1T Shseeeds orpf n¥ OprdyiShRISE stipPedor Baar e

esti mai §ng, Apg ZAPEYLAY, A% LML OMELL 8L oRORSS ALY Shn Of o L er Qi ce si gnal in
response to Fhe cI8e si'gnal “to ouf put the environnental noise |evel

such that, e fpom@ng%qsem}ﬂsye SAIPL £4d e¥ ek 1 LACHRASES éf&ﬁ@tbﬁ?previ ous| y

sanpled level, a predetermned value is added to said previously sanpl ed

level to psogifgtdofr adudls Al i Bl i file Ofc SabdpReasHUd YA&8d 4 FBE8Uneans
er~<rironnental noise 20 level, the predeterm ned val ue being determned in

accor dancedat ébtshehpogaididridy aff tdibece epeghiang ti mes of sanpling for one
voi ce interval. BRIEF DESCRI PTI ON OF THE DRAW NGS 25 Features of the

present inventjon willbecone mope readi byappar enhve@isd heréPibeg~rdha
detail ed description taken~ir. correction with the acconpanying dra~Nirgs
in W %Qhenfigontensad bhotk=di hgraln ofs bl wohieni GERD DN BpPacampy 130 ng

i ncludi ng an enyironnental poise, | evel. estimatiQn . appar atus COr j. to a
X S £ oury ignal
first enb®BFRERECDf TRAES] ?:tq%ﬁﬁé%l“g 4L PR 2L S AeeT Lo
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,
235



23 July 2003 _Q Fig. 2 is a block diagramof a comunication ﬁgﬁfhghﬁ% of
a second enbodi nent including a noise level estimatior_ and re i

function; 5 23 July 2003 -9 Fig. 3 depicts a flow chart of the second
enbodi nent showi ng the operation of the mcroprocessor shown in Fig. 2;
Fig. 4 depicts a flow chart of a third enbodi nent showi ng operation of the

m croprocessor shown in Fig. 2; 5 Fig. 5is a block diagramof a

comuni cati on apparatus of a fourth enbodi ment including a noise |evel
estimation and renewing function; Fig. 63s a block diagramof a

communi cation apparatus of a fifth enbodi nent including a noise |evel 10
estimation and renewing function; Fig. 7 is a block diagramof a data

term nal %@ﬁyf»vgf 8 _Sind hs enbedipent. J.ncl ugh ngaa cpeised eyglc et mBYd on
W ng 3

and rene unction; Fig. 8 1is a bFfock didgramof this prior art voice 15
comuni catgxssapphy at yampdrd Filevoli s iadvawsashar frofi t heheri preaibuslhe
same or corresponding elenents or parts are designated with |Iike references
t hr oughoutS& e &FF anfri§e. CETAI EED FESCRPTIOR,eF IRWENARDoSFEring
| NProve a fS30NSeqkn ¥QJC]E'H§‘:§°.?t rOh&1 NGen 01 AUTE 2CONLROL AHARR IS 1T eg@ﬂ@% at

the same time as the sanpling tfmng. Moreover, the volune control dafais
vari edsw tlerzla ¢f edaternmiined sxbmel when dutewdet eicd ednhveveindaerraasasikeom

the previous value. On the other hand, if decreases,

level at a second interval such that, when the presently

sampled level increases from the previously sampled level, a
predeterminaed wvalue 1is addad to sald previously samplad

) level ¢to preoduce a gradual variation of said presently

10 estimated environmental noise level, the predetermined wvalue
being determined in accordance with the possibility of the
repeating times of sampling for cne voice interval, wherein

the first interval agreses with the sscond 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 environmenzal (sound) noise signal;

-

communication means for transmitcting the voice signal in =&

radio wave signal and resceiving another voice signal;

120 reproducing means for reproducing the voice signal in

accordance with the another voics signal; detection means

detecting a level of the voice signal; sampling means

[}

or
or repeatedly sampling the level in response to a clock

[n1}

signal; variation detection means, having first storing

23 means, for detecting whether the presently sampled level

increases from the previously sampled level; and estimation
maans, having second storing means, rasponsive to the clock

signal, for estimating and renewing an environmental noise
level of the voicse signal such tha:, 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 wariation of said pressntly



25 the volunme control data is inmediately
2003 -10 correspondi ng the detected | evel.

bl ock di agram-of --a communi cati on apparatus including an environnental
estimation 5 apparatus according to a first enbodi nent of this

The conmmuni cati on apparatus 101 such as a cellul ar phone
recei ving sound and generating a sound signal

| evel
I nventi on.
l.ncl udes a m crophone 102 for
i ncluding a voice signa
103 for coding 10 the voice signal) a tr

generating a transm ssion radi o wave si gnal
an antenna 105 for transmtting the transm ssion radi o wave signal

si gnal ,

and an environment al

changed to the val ue 2 y
<FI RST EMBODI MENT> %?d?g’lzhlélé a
nol se

(sound) noise signal, a coder

sm ssion circuit 104 for
I ncl udi ng the coded voi ce

and recei @ 1@t ephiranornadi-a alave issgnatveh¢| udisng rederephi nadvaadeie

si gnal , .
si gnal , abgdcéters
r epr oduci

decoder 107°with ain of the recépti

apparatus 101 further includes a level

or generating the
the

for sanpl ng;the.

renewi ng circuit 11
Preferably,
for

codec nmeans

c-(\eiar‘fi‘:”? g%%é»or or,eepg%gqiu. the.regeptioa;wal ce,

n voi ce signa

accor danceoliits 2-c@st roht edleposse flevelcaignal 1 idge eomaniics | anf
det ect

a | eveP oFSPRESGEHH 3048 FrRaRPLhelRi cRopRBAE"E62, Wit8a
?&ﬁfﬂggaﬂ§¥eievéfﬁ a noise level 25 estimation and
£ /

communication

a receiving 15 circuit 106 fgr receiving the reception radi o wave
BY 5 CdecddPAGOFRE Y Ecept Fon W cBOSFgRALitinPl the

Lognah fr he
FeTanrend
the

ion circuit 110 for detecting
npl® nF 25 FBared113

contro
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apparatus further

coding voice signal at a

comprise a

predstermined interval to supply the

10 ths communication means as the wvoice

means for decoding the another voice signal

predetermined interval to supply the

at

coded wvoice signal to

signal and decoding

the

decoded another voice

signal to the reprocducing means as the voice signal, wherein

the predetermined interval corresponds to an interval of the

15 clock signal.

Preferably, the interval is 10 msec to 40msec.

A fcuxrth aspsct of the present
data terminal apparatus comprising:
supplying sound data;

in accordance with the scund data; a

receiving sound including at
and gensrating a sound signal;
a level of the sound signal;
level in response to a clock signal;

having first storing

sampling the

detection means, mesns,

~
n

whether the presently sampled level increasss

reviously samplsed level, and estimation means,
P Y

second storing means, responsive to the

estimating and renswing an environmental rnoise level

voice signal such that, when the

increases from the previously sampled level,

sound source means

microphone

de

from

clock signal,

invention provides a

for

reproducing means for reproduced sound

for

least an environmental noise
detection means for detecting
sampling means for repeatedly
variation

tecting

tha
having
for

of the

presantly sampled lavel

a predetermined

value is added to said praviously sampled level to produce a



-11 estimted noise level signal in accordance with the sanpleg Ievg%msf
the sound signal. The level detection circuit 110, the sanplin 3 dply
113, and the noise level estimation and renewing 5 circuit 111 form an
tnvironnental noise |level estimation apparatus and the coder 103 and the
decoder 107 forma codec circuit 112. The sanpling circuit 113, the noise
| evel estimation and renewing circuit 111, and the codec circuit 112 are
supplied with the same clock signal to 1 sinplifying the circuit
structure. However) it is also possible to supply different clock signals
to the codec circuit 112 and the noise |level estimtion and renew ng
circuit 111. Sound including a voice and enviyonment ol sg. 15 lpputted to
t he mi cr offt %52”?s-ébﬁ9mw%m PRCG & T ef Vtranr%%Q§ﬁm§“é?5%ar?“Tﬁ;
sound sigpalidss SWRRI edrte t BesHerekrdelrCt an el r paiihgllB8er Ehpihevel i n
detection <circuit 110 detects a |l evel of the sound signal. Mre
speci fi cabkyordeedaveti tiet Boei @oss i it n10ideteet P alt g t &dadevelf of
t he sound siggal, i.e., asound pressure level of the sound  The,level
det ect i onSETPLHE 118X M/ Uet’ECE a*Pover 20f tHE sSTHdsT gh&rthyt means
accumukat kgg defecteth sQUNd pressHE e oval wes f oe-aopr.edet ersi ped J:ptenval
for exanple, a codec frane interval which is génerally 20 23 coséc. -12
The sanpl angocideagiet wWilth repeasulvasadpeayirhaneavel ofoiswe lsoald si gna
in response to the.clock_signal and supplies the sanpled.|level to. the noise
| evel estimatifn gﬁgtgenﬁﬁP%g'ci?Eui?“gljﬁ‘ -~nor§§9?@5e?“5 IV 8t f on®and
renewi ng ghfQHH! okl psihd®i €S Lheetdiiplethdriel ©bishelgqund c@jn@j’ﬁ]sﬁ{‘?
renews the estinmated noise level in response to the clock signal. The cTock
signal istoet etepsedf n decerdange anikgvtheofnRersandi régnailntieyolalding
betﬁeﬁg successive .human 10.voi ce_sounds in t.he voice

e

< 1 1, " enyl ant o1ls ':$I gnﬁl.' v-TI%e Q-q‘[,v,
rel atideld YRoFE SHEART i$7%r o3I Y M Eal~ Ah IR EHout ~ 950 s SEP SRT& B Hr e,
the interyahyof nfhena ordkysi gnal respymld efot Rar 12k negnalt de:kavarabl e
that the interval of the clock signal is smaller_ than 200 nmsec. In this
respect, whay@gnidehangresen:ly sampled level increases <from the
praviously 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 previously sampled level to produce a gradual
variation of said presently estimated environmental noisse
20 level, the predetermined value being determined in
accordance with the rpossibility of the repeating times of

sampling for one voice interval.

BRIEF DESCRIPTION OF THE DRAWINGS

Featuras of the present invention will Ekecome more
readily apparent from the following detailed description
taken in connection with the accompanying drawirngs in which:

Fig. 1 is a block diagram of a communication apparatus

30 including an envircnmental noise level estimation apparatus

according to a first embodiment of this inventicn;



15 surely estimation of the environnental noise level, it is fﬁ@t@g{ 0
favorable that the interval of the clock signal is smaller tha Il %%g%.
On the other hand, the sound signal is coded to have coded frane which is
generally 20 nmsec. In this respect) 20 it is favorable that the interval of
the clock signal is 10 nsec to 40 nsec. In this respect, it is further
favorably that the interval is 15 nsec to 25 nsec. In this respect, it is

still favorable that the interval is 20 ec because it is general that the
codec franme interval is 20 nsec. 25 The foise | evel estinmation and renew ng
circuit 111 -13 repeatedly estimtes the environnental noise |evel from

the sanpled | evel and renews (holds) the estimted environnental noise
level in a menitig 112 tie cat plbckheiestiamtell endamonaeitat iomwi sppheweus n

response to the 5 clock signal . The noise |evel estjmation and renew n
Cirouit 1OF storSREQHR SRRGETEY ol in WdSpbne AR The 18k SFEABACART
the nmenory Ll éHE%?&QD LeStiBg.presently sanpled level with the previously
stored saéﬁleg.levél. I?htﬁe presently 10 sanpled level is equal to or

decreases fromthe previously sanpled | evel) the noise | evel estimtion and
renew ng circuit 111 outputs the presently sanpled | evel or the val ue

corresponding to the presently sanpled level. In other words, the presently
estimated environnmental noise 1~ level is equalized to the presently
sanpled level. If the presently sanpled | evel increases fromthe previously

sanpled |l evel, the noise |evel estimation and renewing circuit 111 adds a
predeterm ned value to the value of the previously (one-clock-signal-prior)
sanpled |l evel fromthe 20 nmenory 114. The addition result represents the
esti.mated environmental noise | evel because while a human being (the user)

i s 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 2~ determned in accordance with the sound intensity or
sound power of the voice of the human being. For .the silent interval,
the |l evel of the sound signal is mainly determned in accordance with the
envi ronnental noise level. The intensity of .the voice of the human being is
| ouder 5 than the environnmental noise |evel) because the human bei ng speaks
adj acent to the m crophone 102, so that conparing the periodically |evels
W th each other provides the estimation of the environnmental noise |evel.
The value added to the previously estinmated noise 10 | evel is considerably
smal l er than the |l evel of the voice conponent in the sound signal) for
exanple, 0.1 dB, so that though the sanpled | evel represents the |evel of

t he voice, the increased value of the estinmated environnental noise |evel
does not largely deviates fromthe actual value of 15 the environnental

noi se level. Inversely, the added value is determ ned in accordance wth
the possibility of the repeating tinmes of sanpling for one voice interval.
On the other hand, if the sanple | evel decreases fromthe previously
sanp| ed | evel, the decreased level is 20 substituted for the previously
estimated |l evel, so that the estimated | evel sinultaneously decreases.
Accordingly, the estimated | evel is prevented fromdeviation of the actual
environment al noise Level. In other words, the estimted noise |evel

snoot hly



2~ increases while the sanpled | evel represents the |evel of 5 hrgz i ce
and the estimated noi se | evel suddenly decreases when the sanplg& y
represents the level of the voice and the presently sanpled | evel is |ower
than the previously sanpled level. 5 The estimated envi ronnental noise

| evel is held for the following interval of the clock signal and supplied
to the reproducing circuit 108. The reproducing circuit 108 including a
gain controlled anplifier (not shown), i re§roduces a reception voice
signal received by the antenna 10 105 with d gain of the reception voice
signal controlled in accordance with the estinmted environnental noise

| evel, so that if the environmental noise |evel is high, the reception
voice signal is reprdii€ed3| daBLGISABCEAGINGIRT T IR LFPRdrenyoftaent
the reception voi ce generated b¥ 15 the speaker 109. In the conmmrunication
appar at us 101,ShelRGuHRe sPRRER L PBNPEhEDRI BISFREROCEFS s R i B K b8t hd:

coder 103 which codes_t he sqgnd signal .. The hransnission ciycuit 104
generates the transmifssf ot réeRPbChavd EigRarieRtl 8di Ay HHe DERRREI R ce

signal . The antenna 105 transnitsftFe tr§nsnission radi 0 wave signal and
Cecei ves the PREIHEIGPRHH o Whvat sHuRal L REPBAFAGSPhe SOt Mor o
. L Th i . . . . . . |
The decoder 107 decoddd 1rb Tecentl Snryaragt 2 RE B bbaRRABEE URE, Do
circuit 108 rg@%%. %%%tJE’Jef tﬁ”bﬂﬁ%&fmen%3iﬂ8hﬁd§9g3a‘%%1%%¥Y%yéf°”‘
Wt gnal I"ed i'h

t he decoder 1 a gain of the reception voice si contro
accordance W bl t§sitTRed i vdh dveMed PPl oS nMentioned above. <SECOND

E~I BODI ~I EZT> 5 Fig. 2 Is a block diagram of a comruni cati on apparatus of a
second enbodi ment i ngligdi 79 1& NOIFKAIEVE] a £54h NEE | 2NcafiuhgREW Bg function.
apparatus of a fifth embodiment including a noise level
10 estimation and renewing function;

Fig. 7 1s a block diagram of a data terminal
apparatus of a sixth embodiment including a noise level
estimation and renewing function;

Fig. 8 1s a block diagram of this prior art voice

15 communlcation 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 lmmediately changed to the value



The conmuni cati on apparatus according to the second enbodinentzﬁgﬁ 2
substantially the sane structure as that of 10 the first enbodi IWY qﬁ%
difference is that a mcroprocessor 150 replaces the noise |level estimation
and renewing circuit 111 and the sanmpling circuit 113, Fig. 3 depicts a
flow chart of the second enbodi nent 15 showi ng the operation of the

m croprocessor 150 shown in Fig. 2 . The m croprocessor 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, thélﬁrcroprocessor 150 sanpl es the
detected level fromthe |l evel detection circuit 110 and stores the sanpl ed
|l evel in step s2. Next) the m croprocessor 1S0 cal cul ates difference

bet ween t he previressopdidep|Ee (d8etctrd -1eweal-the presently sanpl ed 25

| evel SLt. If the presently sanpled | evel SLt increases -17 fromthe
previ ously safpHE§TI EYBODIMEMI> processi ng proceeds to step s5 where the

m croprocessor 1S0 adds a predeterm ned value "a" to the previously
estimated val ue NLt- Fig prdv¥i de Birxderftigean i ohtadcoBRUBIRREIORext, the

m croprocessor 150 renews the estimated value with th resently estimted
environnentalaﬁBPEétpévépcﬁEﬁlgﬁh%ﬁﬂ%ﬁy%qﬂpﬁﬁ%ﬁ%ﬂtWQfﬁgtiﬁﬁ? d¥§§F8§tNEW

f the folLl ow i nt | bef th t i I nt [ I t 4,
(" the. pr eSentPRLEARIRCALEYA AL Coqui LT 17 RER BoSbs PRl RRENE L0,
[ I | ed | I -1 [ t th
ot opr ocessor 150 sihe cpmreb1eRE R ARAATTy TudhrRed FRFLRRGY
tl t.] d; ' [ I el | tl
Bet i mat et ont TOhehial CEPaE PvePPRERe 36 K Aeo ke fefP aadn )

sanpl ed level oGt a Next: al Bo§h8Ps$ gnatihg nd GAR P G SROT c & 591 ¢8NEVSH 4 NEn

esti mat ed val ue
environmental (sound) noise signal, a coder 103 for coding

10 the volce signal, a transmission circuit 104 for generating
a transmission radio wave signal including the coded voice
signal, an antenna 105 for transmitting the transmission
radlio wave signal and receiving a reception radio wave

signal including a reception voice signal, a receiving

153 circuit 1086 for receilving 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 volce signal controlled 1In 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



with the presently estimted environmental noise | evel NLt and gglgﬁﬁgge
presently estimted value NLt for the follow ng interval beforg tH t
timer interruption. 20 <TH RD E~~I BODI ~I ENT> The communi cati on appar at us
according to a third enbodi nrent has substantially the sane structure as

that of the second enbodiment. The difference is that the m croprocessor

150 25 executes a further step s8. 23 July 2003 -18 Fig. 4 depicts a flow
chart of the third enbodi nent showi ng the operation of the m croprocessor
150 shown in Fig. 2. After step s2, the nithloprocessor 150 checks whether S
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
(fudged that téetpnatedthglsanpbedll svehails igeriosed dargm Vi cehdysenpled
user. Then, the tinmer interruption ends and processing returns to the main
10 routine. |flenel ppesthe| youndpségnpével SLt is not greater than the
reference R it is (fudged that the presently sanpled |evel is derived from
envi ronment al noi se. Tihenlerebce8EeRflpRoEEERY 1Tto1dPep t® SRSk iNGL e t he

15 environnental nojse |evel. The referenie R.is d?te% ined to distinguish
f t

the envi r onmerft 5 € i sJel_:?evaeerfF%‘?n BALSGo _Egeﬂ-eﬁlt By e L?é‘éir.ranel'ﬁ &
PGP R 1 X (ERTC IR s MG ST T
environment al a'}:(%)iasrealtzluesvezalndest;[rileméé grifogrgﬁ/idd%gé 559859;-' '_:_Lfﬁl g:z)'lurlaEf s
codec circuit 112, The sampling circuit 113, the noise
' level estimation and renewing circuilt 111, and the codec
circuit 112 are supplied with the same clock signal to
10 simplifying the circult structure. However, 1t is also
possible to supply different clock signals to the codec
circuit 112 and the noise level estimation and renewing
clircuit 111.
Sound i1ncluding a voice and environmental noise
15 inputted to the microphone 102 is converted into a (an
electronic) sound signal. The sound signal is supplied to
the level detection circuit 110. The level detection
circuit 110 detects a level of the sound signal. More
specifically, the level detection clrcuit 110 detects a
20 voltage level of the sound signal, i.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 1s generally 20

23 msec.



Fig. 5is a block diagram of a conmunication apparatus of a foyrth
enbodi nent including a noise |evel 25 estimation and renew ng %&n’il%ﬂgs

23 July 2003 -19 The comruni cati on apparatus according to the fourth

enbodi ment has substantially the sanme structure as that of the first

enbodi nent. The difference is that the | evel detection circuit 5 110

i.ncl udes a power detection circuit 15I. The power detection circuit 151
detects a power of the |evel of the sound signal fromthe m crophone 102.
The noi se | evel estimation and renewing circuit 111 estinates the

envi ronmental noise level in accordance with the sanpled 10 power |evel of
the sound signal. The power of the sound signal is detected by accunul ating
det ect ed sound pressufie vaeneling éiﬁﬁééétégﬁiﬁQQQQﬂﬁﬂlﬁﬂﬁaﬁRﬁe%x%mQIe) a
codec frame interval which is generally 20 cosec. <FIFTH E~I BODI hl E~VT> 15
Fig. 6 is a blledielidlyrems osoungoshenttal RoORCAPPESSt (19 Jthe&n gligakh signal
enbodi nent including a noise |evel estimati on and renew ng function. The

comuni cat i on 28hFURRAL 8% coR el PR bed hke YRt r 8oehBEdNRdHE Heyedubst anti al |y

the sane structure as that of 20 the first e i men The di fference is
that a voice Feed@ide etdtd i ey Qﬁn?{ﬁ%ﬁlggffarth&hepPGVﬁﬁe&FV?He voi ce

Do e e St it G5k e Pl SERT o Eh el o, Sl
presence of V?E%%l of the sound signal and renews the estimated noise
level in response to the clock signal.
' The clock signal 1s determined in accordance with
the inherent silent intervals between successive human
10 voice sounds in the voice signal. The relatively short
silent interval 1is sﬁaller than about 250 msec. Therefore,
the interval of the clock signal is 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 nolse level, it 1s

further favorable that the interval of the clock signal is

smaller than 150 msec.

On the other hand., the sound signal is 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 is 15 msec to 25 msec. In this respect,
it is still favorable that the interval is 20 msec because
it 1is general that the codec frame interval 1is 20 msec.

25 The noise level estimation and renewing circuit 111



23 July 2003 -20 in the sound signal the voice presence detECtignlyédbit
152 generates a disable signal supplied to the sanpling ci rcui €324
noi se level estimation and renewing circuit 111. 5 If there is the disable

signal) the sanpling circuit 113 stops sanpling and the noise |evel
estimation and renewng circuit 111 does not effect estimation and renew ng
N response to the present clock signal. That is, the environnental noise

| evel estimation and renewing 10 circuit 111 estimtes and renews the
environnental noise level only while the dilshble signal is not outputted.
Accordingly, the noise level estimation is not supplied wth the sanpl ed

| evel derived fromthe voice of the user) so that the environnental noise

| evel esti matimepedEtadbiy bes tbpates et e e hwdredmeaspXTHE-sEBAR & ENTofFi ghe?
is a block diagramof a data term nal apparatus of a sixth enbodi nment

i ncl udi ng a ndiawpled el ewsst i ard | DN ae fgﬁédﬁhgthangﬁﬁémaQEﬁ1he

communi cati on apparatus according to the sixth enbodi ment has substantially
the sanme struéfigoipantal gloise tevel ERLBAITABAFY A &ior Rartdide §he t hat

t he environmental noise | evel estimation apparatus . is applied to a data
terninal 25 agfdrigaled Ansiranmantabarebpal LebRpulBr TREPORSE o fte 23

July 2003 -21 .
5 Tlock signal.

The noise level estimation and renewing circuit 111
stores the sampled level in response to the clock signal in
the memory 114 and compares the presently sampled level
with the previously stored sampled level. If the presently

10 sampled level is equal to or decreases from the previously
sampled level, the nolse 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 noilse

15 level 1s 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 value of the
previously (one-clock-signal-prior) sampled level from the

20 memory 114. The addltion result represents the estimated
environmental nolse level because whlle a human being (the
user) is speaking near the microphone 102, there are a
sound interval and a silent iInterval alternately. For the
sound interval, the level of the sound signal is mainly

25, determined in accordance with the sound intensity or sound



source 160. The sound source 160 may conprise a hard disc unit Qr g{%@%{()«
drirve unit, or a DVD drive unit. The sound data in the sound s P4 i
read and supplied to a 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 the first enbodi ment. The sound
signal fromthe m crophone 102 may be trandrfitted t hrough a processing
circuit 162 and an interface circuit 163 to a network. The sound data in
the sound data source 160 nay be witten the sound data 15 received from
the network tWR3(Rfh AthethatepiaeecfioBhe Haweasr bedRE -soditd ddisa Silare sound
data source 1D6 may have been witten previously. In_the above-nentioned
embodi ment s, i KA onieht B8 Veibi @k FReefonBA(EL€8RAd 16V AR HE audi o 20
frequency range. However, it is also possible to estinmate an _environnent al

noi se | evel eV PHHEfiferdy dRRFAME c'b F?th?h%nV6FGH@§“§ElH§ﬂﬁ§ﬁi%%yel-
hotse 1ovel o 158 ARTRERIGAGE Ui YoTehvEr the RhBARn G S teiatiis T 3
July 2003 _ he | . of th i i h i | i | evel ,
_s§t %e/?a; i Qfat f Féaﬁe'ﬁ@%%%;mﬁ%g@?%%%%ﬁ he{a‘é:géﬁl[sf?e ?@}Et Hﬁ%'r@%:@f:l:ﬁeg
i v i iQn i .
On the ot her E§ﬁ§$gggpﬁ§%rf%§%bﬁﬁ% @iﬁéﬁﬁﬁgﬁﬁ i%g'eggiﬁéﬁ%eﬁ?§Paﬁ&%§é

evel IS ShortgBedei bl tesnsct & iIdG e Gl ditetNar Blobiae8urRp bei ng.
p e

so that the response to the énvironnental noise level ¢ ange can

inpered. 10 d3t2Raf%on oflthe enviirdrdertalVimdl é& fevéi.~ en vironmenta
roi 'se level estimatio.”. acDaratus conprising: detection neans for

detecting a level of TReSQuN@heSia@d@ld itRCithdl R & MALSBy Sk §BBhaBeadndnsen

vi =or _nental noise signal ; sanpling nea.”.s for repeatedly sanpling said

l eval ir:1¢espenet 16 aotkadkrabgdmalsmaller than the level of the voice
component in the sound signal, for example, 0.1 dB, so that
though the sampled level represents the level of the voice,
the increased value of the estimated environmental noise
level does not largely deviates from the actual value of

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, if 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 nolse level smoothly

25 1increases while the sampled level represents the level of



10 variation detection nea:a, haring first storing neans, resp Bsiv%%®§
said clock signal, for detecti.”. g wheti:er said presently sang dyy I

i ncreases fromsaid previously sanpled | evel; and 15 20 estimati on. neans,
‘havi ng second storing neans, responsive to said clock signal, for
estimating) renewi ng, and outputting an environnental noise |evel of said
environnental noise signal such that, when said presentl;r sanpled | eve

i ncreases fromsaid previously sanmr led level , a predetermined value is
added to said previously sanpled |evel t()Tﬁ?ﬁhme a gradual variation of
said presently estimted environnental noise |evel, the predeterm ned val ue
bei ng determned in accordance with tY:e possibility of the repeating tinmes
of sanpling fotheneoieecendntbevaptingted A issyvilediade. suddgnhyidecreases
esc=mat ~0_”". apparatus as -24 clainmed in claim1l, wherein said variation
det ecti on meartél¢ur therseer bed sl aReL hEEPESSE St dEft 1N imATedthevEpice
decreases fromsaid previously sanpl ed | evel, when said presently sanpl ed

| evel decreaséd sE¢ %’é‘i?%?f%ns%%ﬁgdeéﬁ?’ﬁét e§ d8%¢rerM13brimt al noi se

| evel such that sajd presentl S inaied envi ronment al noi se | evel
corresponds t & A %%eﬁﬂ@%f%gn%?ﬁﬁ value to i medi ately decrease said

evel esti fat i on appottit (& G gl | RONEPTE 1, MRAEo e et BRE

Teans conpr i ses paver Lavel del ectlon peans L9b geLecting LU, Ofe s g

sound si gnal S pOWEr “as “sai evel.

envionment al ol sedieudle Gt IdRLd Off(ggagtwﬁegfeskghggqn@c @didiog

further conprising conparing means aring sal tected | eve

predet er m ned ¥y ey gt 5 Adh 6411841 Ao TPARSr CEhbAR kABH!

environnental noise level only when said detected level is smaller than 2p
sai d predet er FgRgd NRleue a %ede%ﬂ:ﬁwlwf&f'é@né 8knavi seckeveld 8st ithR! -9 enna

apparatus as clainmed in claim1, wherein an interval of said clock signal
is smallefothaps25Q tHE@C.gad? 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 voice signal 1s 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 is 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 radlo wave signal and recelves the reception
radio wave signal including the reception voice signal.

The receiving circult 106 receives the reception radio wave

signal. The decoder 107 decodes the reception voice signal.

25 The reproducing circult 108 reproduces the reception voice



6. An environnmental noise |level estimation apparatus as clained_in claimb5,
wherein an interval of said clock signal is snmaller than 200 meadulyz0p3  an

envi ronnmental noi se | evel estimation apparatus as clained in claimé,
wherein an interval of said clock signal is smaller than 150 nsec. 8. An
envi ronnent al noi se | evel estinmation apparatus as 10 clainmed in claim1,
further conprises voice presence detection neans for detecting the presence
of voice signal in accordance with an output of said detection neans,
wherein sai d environmental noise |evel detetfion neans stops said
estimation nmeans whil e said voice presence 15 detection neans detects the

presence of voice signal. 9. An environnental noise |evel estimation
appar at us conpgigial: fderethfodenedns 67 #ditdcwE mpln |alethefreceptihdn20

signal including a voice signal and an environnment noise signal; sanpling
means for repeRiEs yshemdli AgNESEPYLPEVED afcoridanse vHildr vt tinafedtRohse

detecti on neans, having first storing 25aﬁeans, responsive to said sanpling
means, for detlH§h@lenBl R MoBbLONeE GREVKer said presently sanpl ed

e 1o ST A fusly, sarpled Lovel [ and esti o reans

lovei at aSsecond | niidrival® Ui (kb vpLABEAR G5 BcRPRPRLKAA AR | cuel

| ncreases fro@ﬁ%@é& Jgﬂgfngﬂggggwylgh $ yﬁéht 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 1s 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 sl1, 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



a predeterm ned value is added to said previousl~r s.a~A~pIed2'JIF%&%3to
produce a gradual variation of said presentl~r 10 est mated er ZpJuly
ironmer_tal noise i evel , the predeter-.nined value being determned in
accordance with the possib' _lityr of the repeatir_g tines of sanpling for
ore voice interval, w ~ereir~ said first interval agrees with said second
interval. 15 10. A comruni cation apparatus conprising: a m crophone for
recei ving sound and generating a sound signal including a voice signal and
an environnmental noise signal: 20 communi cat{ on neans for transmtting said
voi ce signal in a radio wave signal and receiving another voice signal

r epr oduci ng neans for reproduci ng said voice signal in accordance with said
anot her voi ce ET¢ghathe 2rreeieesipnsaBRAS A deVvadt Sétig PUasRIsbigsaid

Voi ce 23 July 2003 -2 i signal; sanpling neans for repeatedly- sanpling
said level inReRprde t9 StePosk ¥N@R8I Theamilsriody of&assan o readds &avi ng

first storing neans, for deW.lrJ.)]1(~ VVIEti'ie[,laidépresentLg sanpl ed
| evel increasé¥ $¢OE S REGrERtGesI § shfpFRE PEFEIIOUSHY &stiliRatieh vehne.

oot | mat 1 ng.andt CrbR HP GhA R TORRERY af S ROPEESHovar s Neli-a Nl sHapal

10 h that, wh id N f i

p;eiijégs: g%zﬁﬁ?%zoﬁ%'feﬁs?srozrsS#%%Z?%r?%iﬁbézféﬁéﬁé‘fé sz@iug;sgt :Lt?gvi ously

S \ » S

en\r/ripr crment al pﬁ?ﬁ%@ﬂﬁ%%%@%@e@é@#%%@@%% ﬁé?%gi ﬁﬁ%%g‘t tgrr‘%i r?‘é)(fi :ﬁcle&js
c e the t S AL

one Vol co i nt Al S ol e (VoI SERSRE For! LB ABNE] T o'

o~ sai d reproduaeeuai %eﬁiwltﬂw RO ffthe £€1 NEE Progt dogst | mat ed

envi tonnent al "noi se | evel .
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 nolse level NLt. That is,
the presently estimated environmental noise level NLt is
153 equalized to the presently sampled level SLt. Next, in
step s7, the microprocessor 150 renews the estimated value
with the presently estimated environmental nolse 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 third
embodiment has substantially the same structure as that of
the second embodiment.

The difference 1s that the microprocessor 150

25 executes a further step s8,.



20 11. A communi cation apparatus as clained in claiml10, furthéé Cfgﬂghsing
a codec neans for coding voice sigfal at a predeterm ned interval pply
sai d coded voice signal to said conmunication nmeans as said voice signa
and decodi ng neans for decodi ng said anot her voice signal at 23 July 2003
-28 said predetermned interval to supply said decoded anot her voice signal
to said reproduci ng neans as said voice signal, wherein said predeterm ned
interval corresponds to an interval of saltrjpI cl ock signhal. 5 12. A

comuni cation apparatus as clainmed in clai 1 wherein said interval is 10
msec to 40 nsec. 13. A comunication apparatus as clained inclaim1l12, 10

wherein said interval is 15 nmsec to 25 nsec. connunlcatlon appar at us
as claimed in claln1ﬂ§igmhéréﬁﬂi§éﬁdalﬁ@@Wv&PaF§ 56 . thir 4 sembogihmgnt

term nal apparatus conprising: sound source neans for supplying sound, data;
reproduci ng meHHYY ¥F %%r%H%E?EboPeﬁfoHBEe81§SBREQQ? or' Rt Wt hiRaid’

sound data; a nlcrgyhone for receiving sound including at |east 20 an
envi ronnent al & and generating a sound signal; detection nmeans for

detecting a Level of SR soU 290k ARUEbLRCISIA, Lo LORSRLEUcnce

T a0 e e UL s Lo PRS0 TRk Bl st

hol S 1 08 SR TR IMLTRANS ) PO % BECAREH 71 Q8P I°R0Te 1" SRV Wi derer
than a reference R, 1t 1s judged that the presently sampled
level 1s derived from a volice by the user. Then, the timer
interruption ends and processing returns to the main

10 routine.

If the presently sampled level SLt is not greater
than the reference R, it 1s jJudged 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 +volce level by the user, so that more accurate
environmental noise level estimation 1s 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.
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said vni CP sign~.1 such that, when said presently sanpled Level™ i ncreases
fromsaid previously sanpled |l evel, a predeterm ned value is added to said
previ ously sanpled |level to produce a gradual variation of said presently
estimated environnmental noise |evel, the predeter; nined vane being
determned in | O accordance with the possibility of the repeating tines of
sanpling for one voice interval; a::d volunf control means for controlling

a volume of said reproduced voice S|gnal in accordance with said I5
estimated environnmental noise level. 16. A nethod of estlnatlng an
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said presently estimted environnental noise |evel.
power level of the sound signal. The power of the sound
signal i1s detected by accumulating detected sound pressure
value for a predetermined interval, for example, a codec

frame Iinterval which is 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 ocutput of

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



20 lg_ A nmethod as clained in claimI7, wherein said step of detecting said
| evel of said sound signal conprises the step of detecting a p b/ ai d
sound signal and outputs said detected power as s aid level. 19. :1 nethod
as clainmed in claim1?, further conprising 23 July 2003 -31 the step of:
conparing said detected |l evel with a predetern ned val ue, wherein said
environmental noise level is estimted when said detected level is smaller
than said predetermned 5 value. 20. A nethod as clainmed in claim17,
wherein an interval of said clock signali?§Q§waIIer than 250 nsec. 10 21. A
method as clained in claim?20, wherein an interval of said clock signal is
smal l er than 200 nsec. 22. A nmethod as clained in claim?21, wherein an
interval of sdid ocgout@nalenal shbf| BPlERaRres56Nesedeties RPpcircuit
CA(LAI% AT A A% A AASRCA A A AAA AaAA LA AU A . A AN A Aa. A Au

A Ah% AE . A 152 generates a disable signal supplied to the sampling

. AR 4R>x"{vql gb] X] ca] ca] ca ca]chca]ca]ca]cggga]ca]ca]ca ca] cal ca] ca] ca] ca]
cAa]ca]ca]ca]@&ﬁﬁﬂ%ﬁﬂQQQ(gﬂ?ﬂQﬂ $3 chf tRh] eREIPatign agd, rgnewing circult

111.
If there is the disable signal, the sampling circult

(9]

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 nolse level estimation and renewing

10 circuit 111 estimates and renews the environmental noise
level only while the disable signal is not outputted.

Accordingly, the noise level estimation 1s 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 is 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 termlnal

25 apparatus 170 such as a personal computer having a sound
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5 comprising:
detection means for destecting a level of a sound signal
including a voice signal and an environmental noise signal;
sampling means for repeatedly sampling said leval in
response to a cleck signal;
10 variation dstecticn means, having first storing means,
responsive to said clock signal, for detecting whether said
presently sampled level increases from said previously

sampled level; and

1,

estimation means, having sacond storing means,

15 zresponsive to said clock signal, for estimating, renewing,
and outputting an environmental noise level of said
environmental noise signal such that, when said presently
sampled level increases from said previously sampled lavel,

a predetermined value 1is addad to said previocusly sampled

y 20 level to produce a gradual variation of said presently
estimated environmental noise level, the predetermined valu=

being determined in accordance with the possibility of the

repeating times of sampling for one voice interval.

25 2. An envirormental noise level estimation apparatus as
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10%08; ()-SSSGWP#? me dpdng §- @ﬁm , wherein 'said varilati detection means

further detects whether salid presently sampled level
decreases from sald previously sampled level, when said
presently sampled level decreases, sald estimation means
5 estimates sald environmental nolse level such that said
presently estimated environmental nolse level corresponds
to said presently sampled value to immediately decrease

salid presently estimated environmental noise level.

10 3. An environmental nolse level estimation apparatus as
‘claimed in claim 1, wherein said detection means comprises
power level detectlon 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 2530 msec.
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153 7. An environmental nolse level estimation apparatus as
claimed in clalm 8, whereln an interval of said clock

signal is smaller than 150 msec.

8. An environmental noise level estimation apparatus as
10 claimed in claim 1, further comprises volce presence
detection means for detectiﬁg 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 sald voice presence

15 detection means detects the presence of volce 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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at a second interval such that, when said presently sampled

23 July 2003

level increases from said previocusly 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 wvalus
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.

15
10. A communication apparatus comprising:
a microphone for recelving sound and generating a
] sound signal including a voice signal and an environmental
noise signal;
20 communication means for transmitting said voice

signal in a radio wave signal and receiving another voice
signal;

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

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

variation aétéction means, having first storing
means, for detecting whether said presently sampled level
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
such that., when said presently sampled level increases from

said previocusly sampled level, a predetermined value is

added to said previously sampled level to produce a gradual
variation of said presently estimated envircnmental noise
level, the predetermined valus being datermined in
accordance with the possibility of the repeating times of

sampling for ore voice interval; and

volume control means for controlling a volume of said

reproduced voics signal in accordance with said estimated

environmental noise level.

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

decoding means for decoding said another volce signal at
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volce signal to said reproducing means as said volce signal,
wherein said predetermined Interval corresponds to an

interval of said clock signal.

12. A communication apparatus as claimed in claim 11,

wherein sald interval is 10 msec to 40 msec.

13. A communicatlon apparatus as claimed in claim 12,

10 wherein said interval 1s 15 msec to 25 msec.

14. A communication apparatus as claimed 1In claim 13,

wherein sald interval 1s 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 said sound data;
a microphone for receiving sound including at least
20 an environmental noise 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 varlation detection means, having first storing
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means, for detecting whether said presently sampled level

increases from said previously sampled level: and
estimation means, having second storing means,

responsive to said clock signal, for estimating and

ng an environmental noise level of said voice signal

n
1
]
3
D

&

such that, when said presently sampled level increases from

said previously sampled level, a2 predeterxmined value 1is
added to said previously sampled level to produce a gradual

variation of said prasently estimated environmental noisse

-1

level, the predetermined valiue being dstermined 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
salid 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;

r3
ut

estimating and renewing an environmental noise level
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presently sampled level increases from said previously

sampled level, a predeterminad wvaluse 1s added to said

vreviously samplad level to produce a gradual variation of

0

said presently estimated eavirormerntal noise level, the
predetermined value being determinaed in accordance with the
possibility of the regeating times of sampling for one voice

interval.

10
17. A method as claimed in claim 16, wherein said step of
aetection further detects whether said presently sampled
level decreases from said previously sampled level, when
said presently sampled level decreases, said environmental

15 noise level is estimated such that said presently estimated
environmental noise level corresponds to said presently
sanpled 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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the step of:

comparing sald detected level with a predetermined
value, wherein sald environmental noise level is estimated

when said detected level 1is smaller than said predetermined

5 wvalue.

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

of said clock signal 1s smaller than 250 msec.

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

of éaid clodk slgnal is smaller than 200 msec.

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

of saild clock signal 1s smaller than 130 msec.

20



