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AHHOTAUMUA:

CTaTbsi MOCBSILLEHa aHaM3y COBPEMEHHOMO COCTOSHUS, BbISIBIEHWIO MPobsieM 1 NepcnekTMBaM pa3BUTUS METOAOB OLIEHKM
KayecTBa nepefayn peun, MpuUMeHsieMblX B TenedoHHbIX ceTsx obuwero nonb3oBaHus (TdOM). B nybnukauum nposeneH
CpaBHWTENbHBIM  aHanM3 MNEepedoBblX METOAOB OLUEHKM KayecTBa MepefjauM peun. BbisBNEeH HeAoCTaToK, CBOWCTBEHHbIN
WHTPY3VMBHOMY METOAYy OLEHKM KayeCTBa Mepefayv peyu, — OTCYTCTBUE yyeTa U3MEHEHWs AUTENbHOCTM May3 B nepeaaBaeMoM
peyeBoM curHane. AHanus PekomeHaauuu MCO-T P.863 v aomnonHeHusi K Helt oT 21 aHBapsi 2016 r. MoATBEpXAAeT Hannuue
yKa3aHHOro HefocTaTka.

B pamkax wccnegoBaHus, pesynbTaTbl KOTOPOrO MpUBEAEHbl B CTaTbe, PAaCCMOTPEHbI BOMPOCHI W MPELnOXKEHbI
TEXHUYECKME PELLEHNS], MO3BOMSIIOLME YCTPaHUTb OTMEYEHHbIV HeAoCTaToK. C 3TOW Liesblo BbINOMHEH SKCMEPUMEHT, MO3BOMMBLLNIA
YCTaHOBWTb 3aBMCMMOCTb OLIEHKM KayecTBa Mepedayun peun B TenedOoHHbIX ceTsx obLlero nonb3oBaHWs OT pa3bopyunBOCTM
CNOXHOCOCTaBHbIX YNACIUTENbHbIX MPU U3MEHEHWUW [SIMTENBHOCTU Nay3 MeXay UX 3nemMeHTaMu. [ns npakTuueckor peanusaumu
[@HHOTO WCCNeaoBaHnst pa3paboTaH MporpaMMHO-annapaTHbIM KOMMIEKC, MO3BOMMBLUMIA 3KCMEPUMEHTANIbHO MOJTyYUTb AQHHYHO
3aBUCMMOCTb. [MonyyeHHass 3aBUCMMOCTb ObecrneumBaeT BO3MOXHOCTb YYMTbIBaTb [DKUTTED May3, CO34aBaeMblX [ETEKTOPOM
peyeBol aktnBHocTv VAD (Voice Activity Detector), npyMeHsieMbIM B CETSIX CBSI3M C KOMMYyTaLMEN NaKeTOB Mpy OLEHKE KayecTBa
nepefayn peyeBoro curHana.

Takum 06pasoM, pe3ynbTaTbl UCCNIeNOoBaHUs, MpYBEAEHHblE B CTaTbe, MO3BONAIOT CAenaTb BbIBOA O HE0bX0AMMOCTU
[0paboTKM  WMHTPY3MBHOrO MeTOA@ OLEHKM KayecTBa Mepefayu peuyu, TO3BOMSOWEro MOMy4YUTb  YTOYHEHHYIO OLEHKY,
yuuTbIBaloLLYtO (Dpa3oByto pa3bopuMBOCTb CI0XKHOCOCTABHbIX UMCIUTENbHBIX U CBSI3aHHYIO C Bapuauven AUTEeNbHOCTM nay3 B
peyeBOM curHane.

The following article presents analysis, identification of the problems and prospects for the development of speech
transmission quality assessment used in public switched telephone networks (PSTN). This publication illustrates comparative
analysis of the advanced methods for the speech quality evaluation. Such problem as the absence of pause variation consideration,
common for the intrusive method of quality evaluation, was detected. The analysis of the ITU-T P.863 Recommendation and its
January 2016 addendum confirms such problem.

A study, summarized in this article, had defined technical solution to remedy this problem. For this purpose, there was an
experiment, showing the dependence of speech quality evaluation in the PSTN on intelligibility of compound numerals due to pause
variation between its elements. For the practical implementation of this experiment hardware-software complex, presenting the
dependence, was developed. The obtained dependence provides an opportunity to consider jitter, made by Voice Activity Detector
(VAD), which is used in packet-switched networks for the speech quality evaluation.

Therefore, results of the research, described in the article, leads to the conclusion that intrusive method of speech quality
evaluation needs modification, that take into account intelligibility of compound numerals related to the pause variations in the
speech signal.

CMUCOK UNTUPYEMOW JIMTEPATYPbI:

1. Tepexo A.H. AyavovHdOpMaLMOHHbIE YCTPOWCTBa - CPEeACTBO MOBbIWEHUS KOMOPTHOCTU TenedoHHOro
obLeHunsi/ BectHuk cBsian. 2008. NQ 8. C. 71-72.

2. TepexoB A.H., PbicuH FO.C. ANropuTM OLEHKM BAWSIHUS HEraTMBHbIX (hakTOPOB Ha KayecTBo TenedOoHHOro
obweHuns/ T-Comm - TenekoMMyHukaumum n TpaHcrnopt. 2012, N2 10. C. 96-98.

3. TepexoB A.H. TpoekT MeToauKy pacyeTa OMTUManbHOTO KOMMYECTBa ayAvOMH(OPMALMOHHBIX YCTPOWCTB,
HeobxoanMoro Anst UHbopMMpoBaHust aboHeHToB TchOMM 06 M3MeHeHnn TenecoHHoM Hymepaummn/ T-Comm - TenekoOMMYHUKaLun 1
TpaHcropT. 2012. N2 4. C. 79-82.

4. TepexoB A.H. IMpoeKT METOAMKM MHTErpasbHOW OLEHKU KayecTBa TenedOoHHOro O6LLeHWsl Mpy MoAepHU3aLmu
ceTeli U/vnu BBeAEHUM HOBbIX ycnyr cBa3u/ T-Comm - TenekoMMyHukaumu 1 TpaHcnopT. 2012. N2 10. C. 112-116.

5. TepexoB A.H., PbicvH t0.C., BeHeaunktoB M.[. MporpamMMHO-annapaTHbIA KOMMAEKC AMsl OLEHKWU MapaMeTpoB
ceTel, obecrneumnBatoLLmx TenedoHHble ycnyru cassu/ T-Comm - TenekoMMyHuKaumm 1 TpaHcnopT. 2013. T. 7. N2 8. C. 39-43.

6. TepexoB A.H., PbicuH t0.C. HekoTopble moporn BOCMpUATUS 3ana3gblBaloLMX aKyCTUYECKMX CUrHanoB (3X0-
curHanos)/ T-Comm - TenekoMMyHMKaumm n TpaHcnopt. 2015. N2 4. C. 51-53.

7. TepexoB A.H., Pbicun 1O.C. AnroputM onpeaeneHusi (akTopoB, BAMSIOWMX Ha KayeCTBO BOCTPUATUSA
TenedoHHbIX ycnyr cBs3u/ dnektpoceasb. 2016. N2 3. C. 65-68.

8. Terekhov A.N. The integrated evaluation of the quality of phone conversation under new perspective
communication services/ T-Comm - Telecommunications and Transport. 2016. N2 6. Pp. 51-53.

9. 3BepeB b.B., 3enesuy E.M. CounanbHO OpUEHTUPOBaHHbIE YCiTyrn cBa3u. M.: Pagmo u ceasb. 2005. 128 c.

10. TepexoB A.H. MaTepuanbl MexxayHapoAHOWM Hay4YHO-TEXHUYECKON KOHbepeHUMM “"DyHaaMeHTabHble Npob6ieMbl
pPafnoaneKTPOHHOro npubopocTpoeHns “UHTepmaTnk-2014"./ YacTtb 5. 1-5 pekabps 2014 r. M.: SHeproaTtommzgat. C. 255-257.

11. PekomeHgaumsi MC3-T P.862. PESQ. Perceptual evaluation of speech quality. An objective method for end-to-
end speech quality assessment of narrow-band telephone networks and speech codecs. 2001.

12. PexomeHgaums MCI-T P.863. POLQA. Perceptual objective listening quality assessment. 2011.

13. Pekomengauma MC3-T P.563. Single-ended method for objective speech quality assessment in narrow-band

telephony applications. 2004.
14. Pekomengaumsa MC3-T G.107. The E-model: a computational model for use in transmission planning. 2011.



