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IIpobnema aHanm3a W paclo3HaBaHWUS PEYM KaK 4yacTh oOmied 3amayu BBoga wHpopmanuu B OBM Ha
€CTECTBCHHOM S3BIKE, SIBISICTCS OJHOW W3 TPHUOPHUTETHBIX IPOOJEM, CBS3aHHBIX C CO3JAHHEM CHCTEM C
HCKYCCTBEHHBIM MHTEIIJICKTOM.

B Hacrosimiee BpeMsi HauOoyiee KaueCTBEHHOE pACIO3HABaHHE pedyd O00ecrevnBalOT yCTPOHCTBA,
paboTarolire ¢ OrpaHUYCHHBIM CIIOBAPEM, OPHEHTHPOBAHHBIE HA OJHOTO TUKTOPA.

B OonbHIMHCTBE CHCTEM pEYEBOro OOILICHUS aHajdu3 pPEYEBBIX CHUTHAJIOB C IEJbI0 WX OIHCAHUS
OCYIIECTBISIETCSI C TMOMOMIBIO OLEHKH (DAKTHYECKUX XapaKTepHCTHK CErMEHTOB TeKYIed peann3alud, pacder
KOTOPBIX MPOU3BOIUTCS JTUOO C TIOMOIIBIO HHTErpaibHBIX TpeoOpasoBanuii (Dypee, Jlammaca, ['mnbdepta), nmbo
UTCPAIIMOHHBIMH METOJAMH, JIM0O HAa OCHOBE KOPPEISAIMOHHBIX (QyHKIWA. Jns ycTpaHeHHs BpEeMEHHOH
BapUATUBHOCTH PEUYCBOM pealn3aIlii IPUMECHSIOTCS METO B JMHAMIYCSCKOTO TIpOorpaMMupoBanus [1].

I[lpy 3TOM WCHONB3YHOTCS KaK JACTCPMUHHPOBAHHBIC, TaK M BEPOSTHOCTHBIC XapaKTCPUCTHUKU
AHATM3UPYEMBIX CUTHAIIOB.

OmHAKO HU OJWH W3 METOJOB aHAIM3a PEYCBHIX CHUTHAIOB HE MpEIUIaraeT crocoda OJHO3HAYHOTO U
KOHEYHOTO KOJIOBOTO OIHMCAHMUs TAKUX JIIEMEHTOB PeuH Kak, Hanpumep, poHema.

CurHaJ, moCTyHaronii Ha BXOJ CUCTEMbI aHaIN3a, MOBEPracTcsl Pa3IMYHbIM METOIaM 0OpPaOOTKH C LEITbIO
BBISIBJICHHSI T€X WJIK UHBIX €T0 CBOMCTB.

Jlo HacTosIIero BPEMEHH, BBIIEICHHBIE XapaKTEPHUCTHKH HCIIOJNB30BAINCh B KAuyeCTBE MPH3HAKOBBIX U
CpaBHHBAITUCH C 3apaHee CPOPMUPOBAHHBIM «YCPETHEHHBIM » OITUCAHHEM.

IIpennaraercs CIIOCOb AHAJIM3A curHajia myTeM CpaBHEHUS €ro XapaKTePUCTHK JI0 M ITOCIIe HEKOTOPOTO
mpeoOpa3oBaHus, HANPUMEP, UHTETPUPOBAHUS, TUPPEPECHIMPOBAHUS, YCPSTHCHUS (METOJ] aHAIN3a MyTeM OIICHKU
peaKIyu XapaKTepPUCTHK CUTHAIA Ha BO3JICHCTBIC) Ha ICPEMCHHOM HHTEPBAJIE.

PaccMoTpuM npeanokeHHYI0 METOAUKY Ha puMepe cioBa «CAM».
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Puc.1. CpaBHeHue 3HEepruil UCXOAHOTO CUTHANA U Puc.2. CpaBHeHue 3HEPrUil UCXOAHOTO CUTHANA U
mocine auddepeHnupoBaHus. MOCJIe YCPEeIHEHUS 10 2 TOUKaM.

Ha puc.1 npencTaBieHO cpaBHEHUE SHEPTHIA UCXOAHOTO CHTHANA W CUTHAJNA TOCie TU(PepeHIIMPOBAHS, HA
pHC.2— CpaBHEHHE YHEPTUI HCXOIHOTO CUTHAJIA M TIOCIIC YCPETHECHUS 10 2 TOYKAM.

dusnyeckoe SIBICHUE MPU PACCMOTPEHHU C IMO3MIMKA TEOPUH CIydallHBIX IPOLECCOB MOXKHO ONHUCATh B
M000 MOMEHT BpPEMEHH ITyTeM OCPEIHEHHWS BEIWYMH 110 MHOXKECTBY BBIOOPOYHBIX (QYHKIMK (11 CHTHama —
BBIOOPOYHBIX 3HAUYCHUI Ha MHTEPBAJIE), MPEICTABIIIONINX TaHHBIA CITy9alHbINA Mporecc (curHan) [2].

Cpennee 3HaueHue (TEpBEIH MOMEHT — pacmpeleseHus) choydaiiHoro curana — X(t) ma wmmTepBane

BBIYHCIISIETCS 110 U3BECTHOU (hopMyIie:
_1
H(ty) == E{xa)dt

B OoxpmmHCTBE CiydyaeB, B YaCTHOCTH ISl OLEHKM DPEYEBBIX CHUTHAJIOB, HCIOJIB3YI0 MOMEHT BTOPOTO
MOpsIKA — CpeiHee 3HAUCHUE KBaapara (OCpeIHEHHYIO SHepruio) [2]:

.
W2 = IXZ(t)dt.
0

Jis cTaroHapHBIX CIYyYalHBIX HPONECCOB (CHTHANOB) 3TH MOMEHTHI ITOCTOSIHHBI M HE H3MEHSAIOTCS BO
BpPEMCHU.
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CymectByeT 60ibII0N Kiace GU3NIECKUX SBICHHHA, B TOM YHCJIE M YCTHas pedb, OTHOCAILINXCS K Pa3psamy
HECTaIlMOHAPHBIX MTPOIECCOB, T/I€ 3TH MPHUHIUIIH HAPYIIAIOTCS.

EcTecTBeHHO TPEAINONOXKHUTh, HYTO AaHAINW3 HECTAMOHAPHBIX CHTHAJIOB HEOOXOOMMO NPOBOIWTH Ha
HHTEpBaJe IIEPEeMEHHOHN JUTUTEIFHOCTH, T.€. pa3Mep BEIOOPKHU JTOJDKECH BapbUPOBATHCS.

BrruncineHHple XapaKTepUCTUKN Ha Pa3HBIX WHTEPBAJaX CPAaBHHUBAIOTCS MEXTYy COOOH M MO XapakTepy HX
COOTHOIICHUSI OTIPEICIAIOTCS CTAllHOHAPHBIE H NIEPEXOAHBIEC YIACTKH.

Ha puc.3 npencraBieH ciay4ailHbI CUTHAII U €ro YHEpreTHYECKUe XapaKTepUCTUKHU Ha Pa3HBbIX MHTEpBallax
aHamm3a.

Touku mepeceueHus: IHEPreTUYECKUX KPUBBIX ONPEAEISIOT MOMEHTHI MEPEeCTPOUKH MCTOYHHKA CUTHAJa —
NepexoIHbIe MPOIECChl, COOTHOILIEHUE SHEPTUN B UHTEPBAJIaX MEXY MEPECEUCHUSIMU — XapaKTep CreHEPUPOBAHHOTO
MpoLecca, IIUTEIbHOCTh Y4acTKa — CKOPOCTh MPOTEKAHMUS.

Puc.3.

AHanuM3 TpEeACTAaBJICHHBIX PE3yJbTaTOB 10 OLEHKE pEaklM Ha aHAUTUYECKOe BO3JCHUCTBHUE
(muddepennupoBanue u ycpeaHEHNE TI0 H3MEHIEMOMY WHTEPBAITY) TIO3BOJISIET CIENIATh CIICTYIONIUE BHIBOIBI:
1) menessie (puc.l) He pearupyroT Ha AudHepeHIUpOBaHNE P YacToTe AucKperusarmu 22050 I'm.
2) Ha ycpenHeHue (puc.2) MO0 MHHHMAJIbHOMY HWHTEpPBaly (IBa OTCYETA) — HE PEArHPYIOT IJIACHBIC W
COHAHTBHI.
Takum 00pa3oM, B 3aBUCHMOCTH OT XapakTepa TeHEpUPYEMbIH CHUTHANl pearupyeT Ha MpeoOpa3oBaHuUs
CTPOTO ONPE/ICIICHHBIM 00pa3oM.
O0paboTKa CUTHAIIOB HA Pa3HBIX HHTEPBAJIAX aHAN3a IMO3BOJISET PEIINTh HECKOIBKO POOIIeM:
1) cermeHTaIMs CHTHAJIA HA HHTEPBAJIbI AHATIN3A;
2) s MHOTHX MPOIECCOB, TJ€ B KAa4yeCTBE CIy4aiiHOTO Mapamerpa BBICTYAET BpEMsl peanu3alii —
BpPEMCHHAs HOPMAJIU3aIlUH;
3) BbUIBICHHE OBICTPO MPOTEKAOLINX MPOLIECCOB.
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The problem of the analysis and recognition of speech as a part of the common task of input of the
information in the COMPUTER on the natural language, is one from priority problems connected to creation of
systemsto an artificial intelligence.

The now most qualitative recognition of speech is ensured with devices working with the limited dictionary,
oriented on one speaker.

In mgjority of systems of speech dialogue the analysis of speech signals with the purpose of their description
is carried out with the help of evaluations of the actual characteristics of segments of current implementation, which
account is made or with the help of of integrated conversions (Fourier, Laplace, Gilbert), or iterative methods, or
because of of correlation functions. The methods of dynamic programming are applied to elimination temporary
variable of speech implementation [1].

For want of it are used both determined, and probability characteristics of analyzable signals.

However any from methods of the analysis of speech signals does not offer a way of the unequivocal
(unambiguous) and final code description of such units of speech as, for example, phoneme.

Signal, acting (arriving) on an input (entrance) of the system of the analysis, is subjected to various methods
of processing with the purpose of revealing those or othersit of properties.

Till now, the selected (allocated) characteristics were used character and were compared to the beforehand
generated " «average" description.

the WAY of the ANALYSIS of a signa is offered by matching it of the characteristics before some
conversion, for example, integration, derivation, averaging (method of the analysis by an evaluation of response of the
characteristics of asignal on effect) on avariable interval.

The physical phenomenon for want of consideration from positions of the theory of casual processes can be
described at any moment of time by average of values on set of sample functions (for a signal - sample values on an
interval), representing the given casual process (signal) [2].

Average value (first moment of allocation) casual signal X(t) on an interval is calculated under the known
formula:

1 T
(1) = X (et
0

In most cases, in particular(personally) for an evaluation of speech signals, |1 use a moment of the second
order - average value of quadrate (average energy) [2]:

A
W2 = IXZ(t)dt.
0

For stationary casual processes (signals) these moment are fixed and do not vary in time.

There is a large class of the physical phenomena, including oral speech relating bit of non-stationary
processes, where these principles are infringed.

It is natural to assume, that the analysis of non-stationary signals is necessary for conducting on an interval of
variable duration, i.e. the size of sample should vary.

The calculated characteristics on different intervals are compared among themselves and on a character of
their parity(ratio) the stationary and transition sites are determined.

The analysis of represented outcomes on an evaluation of response on analytical effect (derivation and
averaging on a changed interval) allows to make the following outputs:

1) dot-hole (dotted) do not react to derivation for want of to sampling rate of 22050 Hz.

2) two counting) - do not react to averaging on a minimum interval (publics and sonant).

Thus, depending on a character the generated signal reactsto conversions strictly definitely.

The processing of signals on different intervals of the analysis allows to decide some problems:

1) segmentation of asignal on intervals of the analysis;

2) for many processes, where as the casual parameter the time of implementation - temporary normalization
appears,

3) revealing of fast flowing past processes.




