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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PyOpPHK: 81.14.10.11

Tema gucepranii:
1. ABTOMaTH3a11is1 KOMIT'IOTEPHOTO JOKYMEHTYBAHHSI MOBHOI r0J10Cc0BOi iH(popMallii Ha OCHOBi 06POOKH, CErMeHTall

i aHani3y curHaiis

2. Computer-assisted documentation of speech information based on digital processing, segmentation and analysis
of speech signals.

Pedepar:

1. Incepraliito NpUCBsY€HO CTBOPEHHIO 3aC06iB aBTOMATU3allii JOKYMEHTYBAaHHSI MOBHUX IOJIOCOBUX (POHOTPaM 3
BUKOPHMCTAaHHSIM MaTEMAaTUYHUX MOJIEJIEN IPELICTaB-JIEHHSI MOBHUX 3ByKOBMX CUTHAJIIB i METOiB iX cermeHTarii i
11ppoBoi 06pOOKU. Y poOOTi 3alIPONIOHOBAHO METOJ, aJalITUBHOTO BU3HAYEHHSI [1ay3 i FOJI0COBOi aKTUBHOCTI y
MOBHOMY rOJIOCOBOMY CUTHAJIi 3 aIalITUBHUM IIOPOTOM IIYMY, SIKA JO3BOJISIE 3 BUCOKOIO HAMiHICTIO BU3HAYATH
[1ay3u y FOJIOCOBUX CUTHAJIAX 3 BUCOKMM PiBHEM CTOPOHHBOTIO IIyMY i HECTAalliOHAPHMAM HIYMOM. 3aIIPOIIOHOBAaHO
METOJ], BUBHAUEHHSI I103ULlii 3MiHU IUKTOPA Y MOBHOMY I'0JIOCOBOMY CUTHaJIi HA OCHOBI 6al1€CiBCbKOTO
iHpopMaLifiHOro KpUTEPilo NOPiBHSIHHS MOJe/IeN JUKTOPa B OKOJIi M1ay3u y FOJIOCOBOMY CUTHAJII, i 3alIPOIIOHOBAHO
MEeTOJIM CerMEHTALlii CUTHaJly 32 03HAKO0 3MiHU AUKTOPa. [lokpameHo metonu ¢GinbTpalii MOBHOrO CUTHaiy Bif

CTOPOHHIX IIyMiB 3 BUKOPUCTAHHIM iHpOpMaLlii, OTpUMaHOi IIPO yM 3 IiISIHOK 6€3 r0JI0COBOi aKTUBHOCTI,



BM3HAYEHUX 32 JIOIIOMOIOI0 aJlallTUBHOTO METO/ly BU3HAUE€HHS Iay3. [IoKpaleHo METOAU 3MiHU MIBUIKOCTI
BiITBOPEHHSI T'0JIOCOBOTO CUTHAJy 3 BUKOPHUCTaHHIM MeToauky PSOLA 6e3 3MiH 10 aKyCTUYHMX XapaKTepUCTUK
curHasny. Ha ocHOBi 3an1porloHOBaHUX MOJieJiel] i MeTOMiB CTBOPEHO iHPOpMaliliHy CUCTEMY [1JIs1 aBTOMATU30BaHOTO
PO3IOLiNIEHOr0 KOMIT'IOTEPHOTIO JOKYMEHTYBAaHHSI MOBHUX IOJIOCOBUX (POHOTPaM, Ka I10Ka3ajia BUCOKY

e(eKTUBHICTb y MiBUILIEHH] MTPOIYKTUBHOCTI POOOTH I'PyIl ONlepaTOPiB-CTEHOrpadicTiB.

2. The dissertation is devoted to creating the means to automate the documentation of speech signals using the
mathematical representation of speech signals and methods of segmentation and digital processing thereof. A new
approach to voice activity and pause detection is proposed, which is based on the use of adaptive noise threshold
and which allows to determine pauses in speech signals with high degree of accuracy, including the signals with
the high level of noise and nonstationary noise. An approach to speaker change detection based on Bayesian
Information Criterion to compare the speaker models separated by a pause is suggested. The approach involves
building the Gaussian Mixture Models for the fragments of the signal before and after the pause determined by the
adaptive threshold algorithm. Noise filtration methods for speech signals have been improved due to the use of the
noise information obtained from the parts of the signals without the voice activity, which in turn are determined
using the adaptive threshold pause detection method. An improved approach to change the playback rate of the
speech signal preserving the main acoustical characteristics of the signal using the PSOLA approach has also been
suggested. A computer aided distributed transcription information system has also been developed using the
suggested approaches and methods, which has demonstrated its usefulness in productivity gain for the groups of
distributed transcription operators. Because of the digital signal processing methods and the segmentation
methods implemented within the system and its ergonomically designed user interface, the productivity gain
compared to manual transcription on a computer without the use of any special tools, has shown to be quite
significant.
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