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CUCTEMA CMHTE3A PEYU MO TEKCTY
AN MOBWJIbHbIX TENEQOHOB

Cucmemol cunmesa peuu no MeKcny 6 HACMOoAWee 6PeMa WUPOKO NPUMEHAIOMCA HA nep-
COHANbHBIX Komnviomepax. Mcnonv3oeanue dce cunme3amopos peuu no mekcmy Ha Mooub-
HbIX mene(oHax oueHb 02PAHUYEHO, NOCKOTbKY HOCAeOHUE XAPAKMEPUIYIOMCA HUZKUM
Ovicmpooeiicmeuem u Manvlm 00bEMOM NAMAMU, YMO He NO36OIAEM HANPAMYIO «HEPEHECHI)

Ha HUX yjyce cyuiecmeyrouwiue cunmesamaopul.

B nacmoawein cmamve npednazaemcsa Ho6aA apXumeKmypa CUCHEMbl CUHME3A peuu no
mexcmy, 6 KOmopou 00padomka mekcma RPOUCXoOUm Ha cepeepe, a 0OpabomKa peuesozo cuz-
Hana — na meneone. Onucvigaempie anzopummovl 00padOMKU peueso20 CUCHANA UMEIOM
JIUHENHYI0 GbIYUCTUMENLHYI0 CIOHCHOCHY U NO3607AI0M CUHME3UPOBAMb Peueeoil CUZHA

6 peajibHOM Mmacwmaoe épemenu.

BBenenmne

CucTeMbl CHHTE3a PEUH 110 TEKCTY K HAaCTO-
AIIEMY MOMEHTY JIOCTHIJIH BBICOKOTO KauyecTBa
KaK 10 KPUTEpHSAM pa30OpUMBOCTH M ecTe-
CTBEHHOCTH CHHTE3HPYEMOTO Trojoca, TaK U 10
TEXHMYECKUM XapakKTepPUCTHKaM, YTO CIIOCO0-
CTBYET HX IIMPOKOMY MPUMEHEHHIO B TIPAKTH-
YeCKMX NPUIOKEHUAX, HAlpUMep, B LEHTPax
00paboTKN BBI30BOB, TPH YIPABICHHH CIOX-
HBIMH OOBEKTAMH, [Tl CO3MAHUS AyIHO- KHHT
u T.1. Bcé Oonmee mmpokoe pacnpocTpaHeHue
MONy4aeT W WCIMOJb30BAHHE CHUCTEM CHHTE3a
pedr Ha MOOWJIBHBIX YCTPOMCTBaX, TaKUX Kak
KapMaHHbIE TIEPCOHANBHbIC KOMIIBIOTEPBI WJIHN
cMapThoHbl. D10 U 03ByunBanue SMS-co00-

[IEHUH, U YTEHUE MHCEM 3NEKTPOHHOM TOYTHI,
U O03BYYMBaHHE YKa3aHWH aBTOMOOWILHOM
HAaBUTAIIMOHHOHN cucTteMbl. Mcnonb3oBaHue
CHCTEM CHMHTE3a peud Ha MOOMIIBHBIX Tele(o-
Hax, TeM HE MeHee, orpaHuueHo. Takoe orpa-
HUYEHUE CBI3aHO C TEM, YTO OOJBIIMHCTBO
MOOMJIBHBIX TeNe()OHOB, UCTIONB3YEMBIX B Ha-
CTOAIIEE BpEeMs, XapakKTEPU3YIOTCS HHU3KHM
OBICTPONICCTBIEM M OTHOCHTEIBHO HEOOINb-
M 00bEMOM MamsTH. B To ke Bpems coBpe-
MEHHBIC CHCTEMBbI CHHTE3a pEeYH TpeOyIoT
Oonpmoro o0bEMa WaMATH IS XpaHEHHS
JMHTBUCTUYECKUX M aKyCTHUECKUX PECYPCOB,
YTO HE MO3BOJAET HANPSIMYI0 «IEPEHECTH
CYLIECTBYIOIME CUCTEMBI HA MOOMIIBHBIE TLIIAT-

(hopMBI.
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CymiecTByeT Tpu BO3MOXXHBIE CXEMBI pado-
THl CHCTEMBI CHHTE€3a pEYM MO TEKCTY Ha
MOOMIBHBIX TeedoHax:

1. CepBepHasi, Mpy KOTOPOH CHCTEMA CHH-
Te3a Pedr TOJTHOCTHIO PACIIONOKEHA Ha CepBe-
pe. AGOHEHTY Ha MOOWIBHBIA TeneoH mepe-
JIAETCsl CUHTE3UPOBAHHBIN PEUYEBOM CUTHAIL.

2. KnmeHrckasi, mpy KOTOPOH cucTeMa CHH-
Te3a pPEYH pAacIONOKEeHa TIONHOCTRI0 Ha
MOOHIBHOM TenedoHe.

3. Pacnpenenénnas, pu KOTOpoil cucrema
CHHTE3a PEYH YaCTHYHO PACIONIOKEHA Ha cep-
BEpPE, YACTUYHO — Ha MOOMJILHOM TenedoHe.

IlepBas cxema peann3oBaHa, B YaCTHOCTH,
komnanueir MATERNA Information & Com-
munications GmbH 1115t mpenocrasienus yciy-
ru SMS2Voice (SMS2Fix) monb3oBarensim
HEKOTOPBIX MOOMIIBHBIX OneparopoB B Poccun
u Ykpause [1]. Yenyra no3BojiseT oTnpasisiTh
TEKCTOBBIC COOOMICHHS, KOTOPHIE MEepeIaroTCs
CHHTE3UPOBAHHEIM TOIOCOM Ha MOOHIBHBIC
¥ CTaI[HOHApHEIE HOMEpa.

JlocTorHCTBaMM TaHHOM CXEMBI SIBJISIOTCSL:
BO3MOXKHOCTh BBIOOpa MeTola CHHTE3a, 00e-
CMIEYMBAIOIIETO HAMTYYIIEe KaueCTBO CHHTE3HU-
pyeMoii pedr (IIOCKONBKY HET OTpaHNYEHHIH Ha
00BEM TaMATH U OBICTPOIEHCTBUE); BO3MOX-
HOCTh BOCIOJB30BAThCA JAHHOW YCIyrou
T000My TMONB30BATEN0 BHE 3aBHCHMOCTH OT
TEXHUYECKUX XapaKTEPHCTUK €ro TeledoHa;
BO3MOXHOCTh MOAMGHKALUM U OOHOBIEHUS
CHCTEMBI CHHTE3a PEUU HE3aBHCUMO OT MOIB30-
BaTeJICH; BHICOKAS CTENCHb 3AIUTHl CHCTEMEI
OT HEJIETATBHOTO UCIIONB30BAHMSL

OueBuHO, 4TO OTOOHBIM 00Pa30M MOXKHO
ObUIO OBI TIEpe/iaBaTh Ha MOOWIBHBINA TenedoH
He Tonpko SMS-coobmieHus, HO U OOy
nH(OpMAaIHIo, 03BYUEHHYIO Ha CEpBEpe, C HUC-
TIOJTB30BAHAEM CHCTEMBI CHHTE3a PEUIL

OpHako JaHHAs CXeMa UMEET CIECAYIOLINe
HEIOCTaTKH: a0OHEHT YCIBIIHUT COOOIICHHE
TOJBKO OIMH pa3; IepeaaBaeMas Ha MOOWIb-
HBIA TeneoH pedeBas WUHPOPMAIUS HMEET
B HECKOJIBKO pa3 OONbIIHNi 00BEM, YeM HCXOJ-
Has TeKCcTOBas WH(OpMANus, YTO BICUET
JIOTIOJHUTEIBHYIO CYIIECTBEHHYIO HArPY3Ky Ha
KaHaN CBs3W; IpeKpamieHue (yHKIHOHHPOBa-
HHSI XOTS OBl OTHOTO Y371 BBI3HIBAET OCTAHOBKY
BCEil CITyKOBI.

Bropast U3 mepeunciaeHHBIX CXeM MOTyYH-
Ja JOCTaTOYHO LIMPOKOE PACTIPOCTPAHEHHE.
MMeHHO Mo Takoil cxeme paboTaroT Imporpam-
Mel Acapela TTS for Windows Mobile [2],
Nuance TALKS [3], Mobile Speak [4] u mp.
B 3TuX mpomykrax CHHTE3 PEYM MO TEKCTY
TIOJTHOCTBIO OCYIIECTBISIETCS Ha cMapTdoHax
MOJ YIPABICHHEM OICPAIMOHHBIX CHCTEM
Windows Mobile wiu Symbian.

[lpn Bcex OYEBHUIHBIX IIPEHMYMIECTBAX
JAHHOW CXEMBl OHAa HMMEET CYILECTBEHHBIN
NPAKTHYECKHUI HETOCTATOK: CMapT(OHBI, Ha
KOTOPBIX BO3MOJKHA paboTa ITHUX CHCTEM CHH-
Te3a Peur, COCTABIAIOT TONBKO 7% pBIHKA MO-
OWIIBHBIX TeNe(oHOB [5].

TpeThst cxeMa [0 HACTOSIIETO BPEMEHH HE
OBblTa pearn30BaHa, XOTS OHA MMEET BBHICOKHH
noteHnman. [IpuHIMI paboThl B TOH CXeMe
OCHOBAH Ha pa3/IeNICHUH OTepPaIiil MEXy cep-
BEpPOM M MOOHIBHBIM TenedoHoM: 0OpaboTka
TEKCTa BBIMIONHSCTCS HA CEpBEPE, B TO BPEMsI
Kak paboTa ¢ PeUeBBIM CHTHAIOM OCYIIECTBIIS-
eTcs Ha MOOMITBbHOM Tenedone. [IpenmymiecTsa
JTAHHOHM CXEMBI: BO3MOKHOCTh COXPAHSATH O3BY-
YeHHBIE COOOIICHHS Ha TenedoHe; BO3MOX-
HOCTh BBIOMPATh MPOCOAMUCCKUE CTUIIH U pa3-
JUYHBIE TONOCA JUISI CHHTE3a; BO3MOXHOCTb
UCIIONB30BAHAS HA OONBIIMHCTBE MOOHIBHBIX
Tene(OHOB.
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B nanHO#f paboTe omMChIBaeTCS CHCTEMa
CHHTE3a PEeYH 110 TEKCTY AN MOOHMIIBHEIX Tere-
(oHOB, U peanw3ali KOTOPOH BHIOpaHa
TIOCIIeIHSA M3 ONMCAHHEIX cXeM. B mepBom pas-
Jienie TIpeCTaBICHa apXUTEKTypa pa3padoTaH-
HOM cucTeMsl; 00K 00pabOTKH PedeBOro CUT-
HaJla, KOTOpbIH paboTaeT Ha MOOUIILHOM Telle-
(oHe, onmcan B pasziene 2; pasaen 3 MOCBAMEH
OTIMCAaHHI0 O0COOCHHOCTEH HpOorpaMMHON pea-
nu3auy OJoka 00pabOTKHM PEYeBOr0 CHTHA-
Ja Ha s3blke IporpammupoBanus Java. Pas-
Jen 4 — 3aKII0YEHUE — CyMMUPYET OCHOBHBIE
TOJIOKEHUS JAHHOM CTaTbH.

1. O0mast cTpyKTypa cHCTEMBbI
CHHTE3a pevyH Mo TeKCTy

Cucrema cuHTE3a pedn Mo Tekcty (puc.l)
COZEPXKUT J[BA OCHOBHBIX OJOKa: OJIOK Mpeood-
pa3oBaHUA TeKcTa U OJNOK paboTHI C PeveBbIM

curHaiom [6]. Ha mepBom 3Tame BXOIHOM
opdorpaduuecknii TexcT mpeodpasyercs
B TIOCTIEIOBATENBHOCTD IIPOCONMYECKUX CHH-
TarM ¢ yKa3aHHeM HHTOHAIIOHHOTO THIIA KaX-
JIOW CHHTarMbl, IPHYEM CHHTArMa mpecTaBie-
Ha TI0CNEeI0BaTeIbHOCTEIO alno(pOHOB (OTTEH-
koB (oHEM B pedeBoM MoTOKe). Ha BTOpOM
srane u3 6a3bl JaHHBIX (BJ]) 3BYKOBBIX BOJH
Ao OHOB M3BJIEKAIOTCSA TpedyeMble amiopo-
HBI, BEIYHCIISIOTCS LEIEBBIC 3HAYCHHS YaCTOTEI
OCHOBHOTO TOHa (F), ammuutyasl (4) 1 am-
tenbHOCTH (T) UIS KaXA0To amnogoHa, 3BYKO-
BBIC BOIHBI aI0O)OHOB MOAU(DUIUPYIOTCS
B COOTBETCTBHH C LEICBBIMI POCOIHIECCKUMU
3HAYEHISIMI U COCAHHSIOTCS B HETPEPHIBHEIN
pEUeBON CUTHAI.

brox anammsa u mpeoOpa3oBaHUS TEKCTa
(puc. 2) comepXuT MOIYIH JMHIBUCTHYECKOH,
MIPOCOINYECKOH U (hoHEeTHIECKOH 00paboTKH.

Opdorpadu-

YECKUH TEKCT

Amnanu3 u 06paboTka
TEKCTa

IMociie10BaTeNbHOCT
T0OHOB IS KAXKIOM

CHUHTAarMbl ¢ YKa3aHUEM
WHTOHAIIMOHHOTO THUIIa

Awnanu3 u 06paboTka
PEUEBOro CUrHaNa

CHHTE3UpPOBAHHBII
pedeBoii curHan

L

ITpocommaeckas u
(doHeTnuecKas
MOJEIIH: IIPaBHIa U
JTaHHBIE

CHHTarMsbl

il

AxycTHYecKast MOZIeIb:
AITOPUTMBI, IIpaBUIIA K
JIaHHBIE

Puc. 1. O0mas cTpykTypHas CXeMa CHCTEMBI CHHTE3a PEYH TI0 TEKCTY

TTocemoBaTeabHOCTH

JIunrBuctuueckuii u o [ocnenosarenbHOCTh
Opdorpadu- . CHUHTarMm doneTHyecKui o
e — MPOCOAMIECKHIT J10(hOHOB JUIS KaXKJI0H
YECKHH TEKCT C yKa3aHHeM IPoLECCop
MPOLIECCOPBI CHHTArMbl C yKa3aHHEM
MHTOHAIIMOHHOTO THIIA
MHTOHAIIMOHHOTO THIA
1 I I 1 I I CHHTarMsl
I'pammarnueckuit IIpaBuna
CII0Bapb, IPaBUIIA npeodpa3oBaHus
Mopdonoruu u «bykBa-hoHEMaY,
CHHTaKcuca «poHema-amnopon»

Puc. 2. Crpykrypa Mozy:st 00pabOTKH TeKcTa
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JIuHrBUCTHYECKAS M IPOCOAMIECKast 00pa-
OOTKH BKIFOYAIOT JIeICHHIE opdorpaduieckoro
TeKkcTa Ha (passl, mpeobpa3zoBaHHe 4HCE,
ab0peBUaTyp, COKpaIlleHHH; NeneHne ppas Ha
MPOCOANYECKHE CHHTArMbI; PACCTAHOBKY CJIO-
BE€CHBIX y;[apeHI/Iﬁ; JCJICHNUEC CHHTAarM Ha
AKIICHTHBIC €MHUIIBI (T IO AKIICHTHO! e/H-
HULCH TTOHAMAETCS CIIOBO WM TpPyIIa CIOB
C OIHMM CHJIBHBIM YJapeHHEM); MapKHUPOBKY
MHTOHAIIMOHHOTO TUMA CHHTArMbl. OCHOBHBIMH
pecypcaMu JIMHTBUCTHYCCKOTO W IIpOCOAUYIC-
CKOTO OJIOKOB SIBIISIFOTCS TPAMMATHYECKUH CIIO-
Baph, a TAKKE MPABIIAa MOP(POJIOTUH U CHHTAK-
cuca. CloBapb HCIIONB3yeTCs IS OMpesere-
HHS CJIOBECHOTO YJIapEHHS U JICKCHKO-rpaMma-
THYECKUX XapPAKTEPHCTHK KAXKIOTO CJIOBA TEK-
cra. [IpaBuwia MoOpQOJOTMM M CHHTAKCHCa
HCIIONB3YIOTCSA JUIs JIeJIeHHsl TeKCTa Ha (passl,
(pa3 — Ha CUHTATMBI, CHHTarM — Ha aKI[eHT-
HBIC €MMHHUIBI, a TAKKE JUIS OMpeIeNeHHUs
MHTOHAIIMOHHOTO TUIIA CHHTAIM.

3areM Kaxjas WHTOHALMOHHO pa3MeyeH-
Has CHHTarMa MOCTyIaeT Ha (POHETUUCCKUH
IPOLIECCOp, KOTOPBII BBINOJHSET CIIEAyOLIHe
3amaun: (QOHETHUECKOEe TPAaHCKPHOUPOBAHUE
opdorpadpuaeckoro TeKCTa; OIPEACICHUES
MO3UIMOHHBIX ¥ KOMOWHATOPHBIX aIO0(OHOB;

reHepanus auI0o)OHHBIX U MYJIBTU-ALIO(OH-
HBIX TOCNEI0BATEIbHOCTEH, KOTOpBIE HE0OX0-
JIAMO CHHTE3HPOBATb.

Pesynbrat pabotsl Moy 00pabOTKHU TEK-
cTa — MOCIEI0BaTeIFHOCTh CHHTArM C yKa-
3aHUEM HHTOHAILIMOHHOI'O THIIA Ka)K[[Oﬁ CHUH-
TarMbl, TJ€ KaXKaas CHUHTarMa IpejcTaBiie-
Ha TOCIEeIOBATEIbHOCTHIO aTI0pOHOB —
MOCTyMaeT B MOXYIb 0OpabOTKH pedYeBOro
CHTrHaja.

B moxyne o6paboTkn peueBOro CHrHaia
(puc. 3) Ha mepBoM 3Tame u3 pedeBodl BJ]
U3BIICKAIOTCS PEUEBBbIE peanu3aluu amiogo-
HOB, COOTBETCTBYIOIIME MMEHaM aio()OHOB
BO BXOJHOM IOCJIENOBATENLHOCTH. 3aTeEM M3
b/l mpocomuyeckux >IEMEHTOB H3BIEKAETCS
TPOCOANYECKUIA KOHTYP IS COOTBETCTBYIOIIIE-
T'o0 CTUIIA U COOTBCTCTByIOIHCFO THIIA CUHTAr-
Mbl. ITocite 3TOro BEIYUCIISIOTCS ICICBBIC 3HA-
yenus F,, 4, 7. Takas nocnenoBaTenbHOCTb
IIaroB auropuTMa OOYCIOBICHA TEM, YTO
BBIYMCIICHUE LEIEBBIX 3HAYEHUH F) IOJDKHO
OCYIIECTBIATHCS [T KaXKI0TO MEPUOJa OCHOB-
HOTO TOHA Ka)KI0TO BOKAIU30BaHHOTO AILIO(O-
Ha, a YUCJIO IePUOIOB OCHOBHOTO TOHA B aJIJIO-
(oHax ompenesseTcs MOcae UX U3BJICUCHHS U3
peuesoii B/I.

Puc. 3. Crpykrypa Mozyinst 00pabOTKH peueBOTO CHTHANA

[TocnenoBatenbHOCTh Beruncnenue CHHTE3HpO-
W3Bieuenne Mopudukarus Konkarenarus .
I0(OHOB CHHTATMbI U LETEBBIX BaHHBIN
> 3BYKOBBIX BOJIH [ > [POCOJUYECKUX ™ 3BYKOBBIX BOJIH =
yKa3aTeIb HHTOHAIMOHHOTO TIPOCOAMIECKHX peueBoit
ALTO(OHOB HapameTpoB a1o(hoHOB
THIIA CHHTAaTMbI napaMeTpoB CHTHAJI
bl B
3BYKOBBIX BOJIH TIPOCOAMIECKHX
ALI0(QOHOB napaMeTpoB Ipapura
MoauduKamu
Ta = =T Z T buKal
of o o al a A Fo, A, T
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Heo0xommMo 0TMETUTB, 4TO MOAYIL 00pa-
OoTkH TekcTa TpebyeT ropaszao 6ombliero 00b-
éMa maMATH UL XpaHeHWUs M UCIOIb30BAHUS
pecypcoB, 4eM MOJIYJb 0OpabOTKH PEeYeBOro
CUTHaJNa, a TakXke XapaKTepu3yercs O0o0Ib-
e BBIYUCIUTEIHHON CIOXKHOCTBIO. JleicT-
BHUTENBHO, OIMH M3 OCHOBHBIX JUHTBHCTHYC-
CKHX PECypcoB — TpaMMaTHYECKUH CIOBaph
PYCCKOTO SI3bIKa — COZIEpXKUT Ooee 3,5 Mui-
naroHa croBodopM [7]. YuuThiBasg, 4TO pyc-
CKHU sIBIIsAeTCS (DICKTHBHBIM S3BIKOM, 11€JIECO-
00pa3HO XpaHUTb CIOBAPH B BUJIE KOMITAKTHOM
JIByXYPOBHEBOI CTPYKTYpbl, B KOTOPOH Tep-
BBIl YPOBCHb COJNCPKUT HEU3MEHHBIC YaCTH
CIIOB, a BTOPOH ypoBeHb — (ekcuu. [s xpa-
HEHHS B TakoM BHIE CJIOBaps OOBEMOM
3,5 MuITHOHA cIIOBOGOPM TpeOyeTCs mopsiIKa
50 Mb guckoBoro mnpocrpaHcTBa. Bprumc-
JUTENbHAS CJIOXHOCTh ONEpaluil Moucka
ciosa B crnoBape paBHa O(log, n), roe n —
KOJIMYECTBO CIIOB B CI0Bape. BeraucnurensHas
CIIO)KHOCTb BCEX OIEPAli, BBITONTHIEMBIX
JMHTBACTHYECKUM, MPOCOMMYECKHM H (hoHe-
THYECKAM TIPOIECCOPAMU TEKCTa, BKIHOYAs
omepaludd TMOWCKa CJOBa B CIIOBAape, paBHa
O(m)*0O(n), toe m — YKUCIO CJIOB BXOAHOTO
TEKCTa.

Pecypchr 6roka 00paboTKH pedueBoro CUr-
Hana — b/l 3BykoBBIX BOJNH annooHoB u BJ]
NPOCOANYECKUX MapaMeTpoB — TpeOyroT
cooTBeTcTBeHHO 750 Kb ans opHOro romoca
u 11 xb mis 0IHOTO MHTOHAIIMOHHOTO CTHIIS.
BrruncnuTensHas CI0XKHOCTH  aNTOPUTMOB
00paboTku peueBoro curnana paeaa O(k), roe
k — xonu4ecTBo amioQOHOB BO BXOJHOMH
MOCTIEI0BATENBHOCTH.

[Ipu oneHKe aNnTOPUTMOB CUHTE3 PEYH TI0
TEKCTy BAKHO YYHTHIBATH TAKTOBYIO YACTOTY
YCTPOHCTBA, HAa KOTOPOM JIOJDKHA OBITH pealru-

30BaHa CHCTEMA, MOCKOIBKY CpeIHee BpeMs
00pabOTKM OJHOW CHHTAarMbl JIOJKHO OBITH
HAMHOTO MEHbLIE, YeM BpeMs BOCHpOH3BEle-
HHMA CHHTE3UPOBAHHOM CHHTarMbl, KOTOpOE
cocraBisier B cpeaHeM ot 1 jgo 10 cexynn.
Bpems 06paboTku OHOM CHHTArMbl Ha IIepco-
HaJbHOM KOMIIBIOTEpE C TAKTOBOM YacTOTOH
1,3 I'T cocrasmsier 0,4-0,5 cexyHIbL.

BonmbIIMHCTBO COBpEMEHHEIX MOOIITEHBIX
Teae(OHOB 00NAIAET CIECAYIOIMMH XapakTe-
puctukamu: poctynHas namats ot 128 Kb no
4 MBb, 32-6utnsiit RISC-mpoueccop ¢ Takro-
Bo# 4actoroit o SOMI'1 U BhIlle, TOAIEPIKKA
s3pIKa TIporpamMmupoBanus Java ME u xoubu-
rypaumun CLDC. Takue XapakTepuCTHUKH He
MOTYT O0€CHEYUTh JOCTATOYHO OBICTPYIO
paborty O10ka 00pabOTKH TEKCTa, HO SBISIOTCS
YIIOBJICTBOPUTEIBHBIMU ANIsI OBICTPON PabOTHI
Onoka 00pabOTKH PEYEeBOro CUTHAIA.

Taxum 06pa3om, ONTUMAIBHOMN AJIS peay-
3aniu Ha OONBIIMHCTBE COBPEMEHHBIX MOOUITE-
HBIX TENe(OHOB SBIAETCS APXUTEKTYpa, IPH
KOTOpO# 010K 00pabOTKH TEKCTa PacroNoKeH
Ha cepBepe, B TO BpeMs Kak OJ0K 00paboTku
PEUEeBOr0 CUrHala HaXOAUTCS Ha MOOMIBHOM
tenedoue. JIOMONHUTENBHBIM JTOCTOMHCTBOM
TaKoil AapXUTEKTYphl SABISAETCS BO3MOXKHOCTb
CHHTE3a PeyH 110 OJJHOMY U TOMY K€ pa3MeueH-
HOMY TEKCTy, IIOCTYNAlIIeMy C CcepBepa,
C UCTIONIb30BAaHUEM PA3JINYHBIX TOIOCOB H Pas-
JUYHBIX IPOCOANYECKHX CTHJICH, HAXOAAIINX-
s Ha MOOHIIBHOM TeTe(oHe.

2. O6padoTKa pe4eBOro CMrHaJIA
Ha MOOWJILHOM TeJiepoHe

W3 uerhipéx OMoKoB 00pabOTKH peyeBo-
r0 CUIHAJAa, MPEeNCTaBICHHBIX Ha PUC. 3, HaW-
OOJNBIIMKA HWHTEpPEC MPEICTABIAT OIOKH
BBIYMCIICHUS IIEEBBIX MPOCOAMYECKUX Iapa-
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METPOB U MOAM(PUKALMU TMPOCOTUYECKUX
napaMeTpoB B pedeBoM curHaie. OcobeHHo-
CTH paboTHI ATHX ONOKOB ONMCAHBI B JAHHOM
paszzeie.

2.1. bnok eviuucnenusn yeneevix
RPOCOOUYUECKUX NAPAMEMPOE

1 BBIYMCIEHHS LEJIEBBIX MPOCOTMYE-
CKHMX MapaMeTpoB HCIOJb3YeTCA MPOCOIUYe-
ckast mozenb [loprpetoB AxkneHtHbIx Exnnunn
(TAE-monens) [7]. Cornacro ITAE-monenwu,
KaX/10€ TPEATIOKEHUE COCTOMT M3 MOCIEO0-
BATEJIBHOCTH CHHTarM, A€ MOJ CHHTarMoiu
TIOHUMAETCSl CaMOCTOATENIbHASA B HHTOHALMOH-
HOM CMbICiIe 4acTh mnpemiokenus. Kaxnas
CHHTarMa, B CBOIO OYepe/lb, COCTOMT U3 OXHOM
i OoJiee aKIEHTHBIX CAUHHIL. AKIICHTHAs
enquauna (AE) sBnsercs MUHUMAaNbHON MPOCO-
JIMYECKOM eMHUIIEH U COCTOUT U3 OAHOTO MU
OoJiee ci10B, UMEIOIIMX JIUIIb OIMH HOJHOYAAP-
HBI TIacHblil. VIHTOHALIMOHHO 3HAYUMBIMH
snementamu AE sBistroTcs sapo (momHoymap-
HBI TIAcHBIN), Tpenpsapo (Bce (OHEMBI,
NPENIeCTBYIONIME TTOJHOYIAPHOMY TIacHO-
My), U 3as11po (Bce (oHEMBI, crenyrolue 3a
THOJIHOYAAPHBIM TIIACHBIM).

OcnoBroe mnpennonoxenne [TAE-mone-
J1 B TOM, 4TO TOIIOJOTMYECKUE CBOMCTBA MpO-
COIIMYECKUX MapaMETPOB HE 3aBUCAT OT KOH-
KpeTHOT0 (hOHETUUECKOTO KOHTEKCTa M KOJH-
4eCTBa CJIOTOB B MpEeIbspe U 3aspe A KOH-
KPETHOrO THUIIA MHTOHALMU. Takum oOpaszom,
HPOCOANUECKUE XaPAKTEPUCTUKH MOTYT 3aja-
BaTbC «IOPTPETaMM» AKLEHTHBIX EAMHHUL,
KOTOpBIC YKa3bIBAIOT HOPMHUPOBAHHBIE 3HAYE-
Hud Iy, A u T Ha yyacTkax Ipeabsnpa, sapa
" 3as7pa.

[MonHelid HAOOP TaKHUX «HOPTPETOBY, CO-
JepKalluii MHTOHALMOHHbBIE XapaKTepPUCTUKH

JUISL pa3HBIX THIOB CUHTArM, COCTABJISET MPO-
copuueckui ctuib. B/l mpocomuueckux mapa-
METPOB, HUCTONb3yeMass Ha JaHHOM JTare,
MOXKET CONePKaTh HECKOIBKO Pa3IMIHBIX MPO-
COIMYECKUX CTHIIEH.

B 0510k BEIYMCIIEHUS IENEBBIX TIPOCOANYE-
CKHMX MapaMeTpoB uH(opManus mopaéres mo
cuHTarMaMm. Ha mepBom 3Tame ompenensercs
MIPOCOANYECKAN TUIl CHHTATMBI W KOIHYECTBO
AE B nei, mocne yero u3 bJ] mpocoamueckux
MapaMeTPOB H3BJIEKAETCS COOTBETCTBYIOIIUMA
HPOCOTMYECKUH «IOPTPET». 3aTeM B KakIOU
AE Bbiensrorcs auio()OHbBI, COCTABISIONINE
TIPEBSAPO, PO U 3a5/PO.

Jlns kaxmoro amwiohoHa HA OCHOBE PHT-
MHYECKOTO «TOPTPETa», a TaKKe Ha OCHOBE
TIONIOKEHUS alToQoHa B TpeAbsape, sape
WK 3aspe BHIYHUCIIETCS KOdQDHUIMEHT n3Me-
HEeHUs JUTUTEIbHOCTH auiooHa (B MPOICH-
Tax) k, 3areM BBIUMCISIETCS LEIEBOE 3Haue-
HHE JJTATENBHOCTH KaXIoro i-Toro amioo-
Ha T

L (1)
ai ~ s
100
rae Tai — HUCXOJHasg MJIIUTCIbHOCTh aJlJIO-

¢oHa.

BbruncneHne 1eeBbiX HHTOHAIMOHHBIX
3HAYEHHUH OCYIIECTBISCTCS TOMBKO ISl BOKAJIH-
30BaHHBIX /I0()OHOB, IIPU ITOM HHTOHAI[MOH-
HBIC XapPAaKTEPUCTUKU BBIYMCIAIOTCS (B OTIH-
9ie OT PUTMHUUYECKUX XapaKTEPUCTUK) HE IS
Bcero awiopoHa, a Uil KaKIOro Mephuoia
0CHOBHOTO ToHa annodona. Ha ocHoBe uHTO-
HAIL[MOHHOTO «IIOPTPETay», a TaKKe Ha OCHOBE
TOJIOXKEHUs aIUIo(oHa B NPeAbAIpe, SApe Wi
3as7Ipe BEIYUCIISIIOTCS HOPMATH30BaHHbIC IIeJie-
BbIe 3HaueHUs F). 3aTeM c y4éToM JuamasoHa
YaCcTOThI OCHOBHOTO TOHA MCIIOJb3yeMOil peve-
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Boi BJI BRIYMCIISAIOTCS 11eI€BbIe 3HAYECHUS JITH-
TENBHOCTEH MEPHOIOB:

T' _ f;)ucr(p 100
Oi_F (F _E)lnin)+F0

Onorm i Omax

b

-100
)]

e 7”p; — IeneBoe 3HaUCHUE i-TOro Mepu-
0/la OCHOBHOTO TOHA (KOJIMYECTBO OTCUETOB
CHTHAma);

Jouerp — UACTOTA IMCKPETH3ALMH CUTHAIIA,

Fonorm ; — HOPMalM30BaHHOE (B AHama3o-
He [0..100]) 3HaYeHKE YaCTOTHI OCHOBHOT'O TOHA
i-TOTO NEPUOAA;

Fomax> Fomin — MaKCHMalbHOE 1 MHHH-
MaJbHOE 3HaYeHHe YacTOTHl OCHOBHOTO TOHA
UL pevaeBo 6a3bl.

INonyyennple neneBble 3HAYCHUS Hepena-
10TCSL B OMOK MOAM(MHKAIMK TPOCOXMICCKHUX
MapaMeTPOB B PEUEBOM CHTHAIE.

min

2.2. bnok moougpuxayuu npocoouue-
CKUX RAPAMEmpPOo8 8 peuesom cuznane

Monudukausa TpoCcCoaUIECKUX Mapame-
TPOB B PEYEBOM CHTHAJE OCYIIECTBISETCS
C MCIIOJIb30BaHUEM METOJIA «IIABHOM CILIMBKIY

MEepPUOIOB OCHOBHOTO TOoHA [6]. OCHOBHBIM
JOCTOMHCTBOM JAHHOTO METOIa SBISETCH
HEU3MEHHOCTb PEUEBOI0 CHUTHANA Ha YYacTKe
[epuoJa OCHOBHOTO TOHA, KOTOPBI COOTBET-
CTBYET MOMEHTY CXJIONIBIBAHHS TOJIOCOBBIX CBSI-
30K, YTO TIO3BONISET COXPAHUTH MHAMUBUIYasb-
Hble TeMOpanbHbIe XapaKTepUCTUKH 00padaThl-
BaeMoro ronoca. HecOMHEHHBIM JOCTOMH-
CTBOM QJITOPUTMa «IUIABHOM CIIMBKHIY», BakK-
HBIM IIPH €T0 Peani3anii Ha MOOIIIBHBIX Telle-
(doHax, SBISETCS JHMHEHHAS BBIYUCIHUTENbHAS
CIIO)KHOCTb.

[pouecc ymeHbleHUs TIEpHOAa TOKa3aH
Ha puc. 4 u 5. Ynandgercs yacTb nepuona Ju-
HOH N, TIe

N=Ty-T;, 3)

T, — Texymas [IJMHA I-TOTO IEPUOAA,
T’y — uenesas [JIMHA MEPHOAA OCHOBHOTO
TOHA.

Vnansemas 4acTh CMEIIACTCS M HAKIIaIbl-
BACTCS HA IIPEAIICCTBYIONIYI0 YacTh MEPHONA
(puc.4). HaknaapiBaHue JBYX YYacTKOB CHUTHA-
Jla IPOUCXOAUT HyTéM IJIAaBHOTO YMCHBIICHUA
NEpPBOro CUrHajga U yBCJIWYCHHUSA BTOPOTO CHUI-
Hana (puc. 5).

— Tp l

| PASWE—
4“"‘\.,0/)1 0 frllf‘uu’_-“

|____../‘|"’ Ilepememenne ydacTka

VA N

2

Yransemslil y4acTOK

Puc. 4. llepemenieHne yganseMoro y4acTka CUrHana
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Puc. 5. ®opmupoBaHue MepexoJHOTO YUacTKa MyTEM «IUIAaBHOW CLUIMBKWY JIByX CUI'HAJIOB

Monuukaiys CUTHaNA TPH YMEHBIICHUH
IOIUTEIIBHOCTH MEPHOIa OCHOBHOI'O TOHA OCYy-
IIECTBISACTCS B COOTBETCTBUH C (hOPMYJION:

~ (N—-n)-s(n)+n-s(n+N)
s(n)= ,
N

(T,—N)<n<T,, )

e S(n) — pe3yNbTHPYIOMIMI pedeBoi
CHTHAI;

s(1) — UCXOIHBINA CUTHAIL.

AHanoruuHas npoueaypa oCyLecTBIeTCs
TIpU YBEJIMYEHUU NIEPUOJIA OCHOBHOIO TOHA [6].
[Tpn 3TOM pE3ynbTHPYIONMI peueBO CHUTHAM
s(7) BBIMHCISAETCS B COOTBETCTBHH C (POpMY-
TIOM:

S(n)= (T, —n)-s(n)-yi-n-s(n—N),
T,

NSnSTO'. (5)

3. lIporpamMHuas peaau3anus
CHCTeMbI HA MOOMJILHOM TeJiedoHe

biok 06paboTKH peueBoro cUrHajia pea-
30BaH Ha s3bike Java Mobile Edition [9] mus
MuHEManbHON koH(urypanumu CLDC 1.0 [10]

u npopwis MIDP 2.0 [11], 4ro mo3BomseT
HCIIONB30BaTh €r0 TPAaKTHIECCKH Ha JTI00OM
COBPEMEHHOM MOOMIEHOM TenedoHe. B crieny-
IOIUX pa3fieiaX ONHCHIBACTCS IIONb30BATEIb-
ckuii uHTepderc CO3NaHHOW CHCTEMBI U 0CO-
OCHHOCTH € MPOrpaMMHON pean3alliu.

3.1. Ilonv3oeamenvckuili unmepgheiic
cucmembl

I'maBHOE MeHIO cucTeMsl (puc. 6a) BKIIOYa-
€T BBIOOp TEKCTOBOrO (hailna 1y BOCTIPOM3BE-
IeHHs, IPOCMOTP/M3MEHEHHEe HACTPOEK, Hero-
CPENCTBEHHO BOCIIPOM3BEICHHE U CIIPABOYHYIO
MH(OpPMAIHIO, KOTOpast CONEPXKUTCS B AIIEMEH-
Te MeH1o «O mporpamme». Hactpoiiku Bxitoua-
0T BEIOOD TOJ0COBOH 6a3bl M BHIOOP MPOCOIHU-
YECKOTO CTWISL JIS CuHTe3a peun (puc. 6 0).
JUnst cuHTe3a pedn MoNb30BaTelb JOIKEH CHa-
Yaja yKa3aTh TEKCTOBBIA (aiii, comepikariuit
pa3MEYCHHBIH TEKCT, 3aTeM BHIOpaTh DIEMEHT
MEHIO «BOCTIpOHM3BeficHHEY. [Ipu Bocmpon3Be-
JeHUH (pHC. 6B) B CHCTEME PEaTH30BAHBI (PyHK-
UM T1ay3bl/BO30OHOBIECHNUS, @ TAK)XE OCTAHOB-
KH BOCIIPOU3BEICHHUSL.
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AeIBop NpoCOgUHECKOrD CTHAA

Puc. 6. Nutepdeiic cucteMsr: a) maBHOE MeHIO; 0) BBIOOp roxocoBoii B u mpocomuaeckoro
CTHIIS U CHHTE3a PEYH; B) BOCIPOM3BEICHHE PEYEBOrO CHIHAIA

3.2. Ocodennocmu npozpammnoi
peanuzayuu cucmemol

3BYKOBBIE BOJIHBI a/IO(OHOB, COfEpIKa-
muecs B pedeBod bJl, xpaHaTcs B (opmare
WAVE PCM. B npouiecce reHepaiuu peyeBoro
CHTHaJIa OHM W3BJeKatoTcs u3 bJl, Mmonuduim-
PYIOTCS B COOTBETCTBUH C ONIMCAHHBIMHE BBIIIC
aNroOpUTMaMH M TOMEIIaloTcs B Oydep 1is
Bocnpoussenenus. [Tocne Toro, kak ouepeaHas
peueBas CHHTarMa IoAroToBJIEHa, OHA BOCIIPO-
M3BOJIUTCSI C HCTIONB30BAHUEM CTaHIAPTHOTO
knacca J2ME Player.

IMockonbky npolLecc reHepaluu pPe4eBoro
CHTHANA JIOJDKEH IPOMCXOAUTD NPAKTHUCCKH
OIHOBPEMEHHO C IPOLIECCOM BOCIPOU3BENE-
HUSI CHHTE3HPOBAHHOMN PEUH, B CHCTEME pEasin-
30BaHa MHOIONOTOYHOCTh. [Ipy 3TOM INIaBHBIH
TIIOTOK YIIPaBIseT ACHCTBHAMH ABYX JOYCPHUX,
OfMH W3 KOTOPBIX TECHEPHPYET OYCPEAHYIO
PEUEBYIO CHHTArMY, IPyroil — BOCHPOU3BOANT.
ITepBblif U3 MOTOKOB XapaKTEpU3YeTCsl BBICO-
KOH TPYNOEMKOCTBIO BBIIOTHEHUS M IO3TOMY

uMeeT OONBIIMI MPUOPHUTET, YeM BTOPOH MO-
TOK. B TO ke BpeMs BBIXOAHbIE JaHHBIE IEPBO-
IO MOTOKA SIBJIAIOTCSA BXOAHBIMH TaHHBIMH BTO-
pOro, HO3TOMY IIOTOKM CHHXPOHU3HPOBAHbI
C TeM, 4TOOBI paboTa BTOPOTO TMOTOKA BCETna
HAauyMHANACh TMOCJE 3aBEpPIICHUS MEPBOTO.
Takast cHHXpOHM3ALMS OCYLIECTBISIETCS IJIaB-
HBIM TIOTOKOM.

3AK/IIOYEHUE

PazpaboranHas cucremMa ObUIa YCHEIIHO
HPOTECTUPOBAHA HA MOOMIBHBIX Tele(oHaxX
Motorola, Sony-Ericsson, LG, koTopsie xapak-
TepU3yIOTCS TakTOBOM wacToto ARM-mpo-
neccopa ot 68 1o 115 MI't, 00beMOM maMATH
ot 3 500 o 4 200 Kb, mogaep:xkoil KoHuUry-
pauun CLDC 1.0 u mpopuns MIDP 2.0.
Cucrema MO3BOJISIET CHHTE3UPOBATh PEUEBOi
CUTHAI B PEaNbHOM BPEMEHH Ha MOOWIIBHBIX
teneonax ¢ APM-mporeccopamu ceapMoro
TIOKOJICHHSL.
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OKcIepTHas OlEHKa KayecTBa CUHTE3MpPO-
BAaHHOH peYM TOKa3ayia, 4TO OHO HE yCTyMaeT
Ka4eCTBY CHHTE3HPOBAHHON PedH, MOTyJaeMo-
My Ha MEPCOHATBHBIX KOMIIBIOTEPax C MCIONb-
30BaHUEM TEX K€ METOJ0B 00pPabOTKH TEKCTO-
BOIi U peveBoii nHopManum.

Co3nanHas cucreMa SBJISETCS YHHBED-
CAJIHOH B TOM CMBICTIE, YTO 3aMeHa HCTIONb3Y-
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