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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTuyHHUX pyoOpHK: 50.07.03

Tema gucepranii:
1. BeKTOpHE KBaHTYBaHHS [IapaMeTpPiB CUTHAIY [IPY YIIiJIbHEHHI MOBJIEHHS B KOMIT'IOTEPHUX CUCTEMAaxX

2. Vector quantization of signal parameters for speech compression in computer systems

Pedepar:

1. O6'eKT mocimpKeHHs - IpoLec 06pobJeHHs, IepeaBaHHs Ta 30epiraHHs MOBJIEHHEBUX JAHUX Y KOMIT'IOTEPHUX
CHACTEMax, METOIO POOOTHU € MiABUILEHHS IPOLYKTUBHOCTI OOPOOJIEHHSI MOBJIEHHEBUX CUTHAJIIB B KOMIT'IOTEPHI
cucTeMi 3a paxyHOK pO3pOOKY IPOrpaMHO-anapaTHUX 3aCO0iB YIIbHEHHS JaHUX, HEOOXiIHMX 1J1S MOAAJIbIIOTO
nepenaBaHHsl, 306epiraHHs Ta BiATBOPEHHS MOBJIEHHEBOTO CUTHaJy 6€3 BTpaTy IPUNHSTHOI SIKOCTi IeKOJI0BAaHOTO
MOBJIEHHSI; BUKOPUCTaHi MeToAu Teopii un¢ppoBoi 06po6KU CUrHAIIB, METOM TEOPii MATEMAaTUYHOI CTAaTUCTUKH,
KOMIT'IOTEPHOTO MOZEJIIOBAHHS; TEOPETUYHI PE3YJIbTATH - BIIEpPLIE 3alIPOIIOHOBAHO METOJ, 1€J1bTa-yIIiJIbHEHHS
NapaMeTpiB MOBJIEHHEBOTO CUTHAJY, Y IKOMY, Ha BiIMiHY Bifi iCHyI0UMX, IIEPEAEThCS Pi3HULS MiX iHAEKCAMU
IIOTOYHOTO Ta IPOrHO30BAHOTO 3HAYEHHS BEKTOPIB y CTPYKTYPOBaHIiN KOIOBIiN KHU3I, 110 JO3BOJINJIO 3MEHIIUTH
00CSry NaHUX, SIKi IepealoThCs Ta 30€PiraloTbCsl y KOMII'IOTEPHIN CUCTEMI; BIIOCKOHAJIEHO METOJ, CTPYKTypHU3allii
KOJIOBUX KHUT, y IKOMY, Ha BiIMiHY Bif iCHyI0YMX, BIOPAAKYBAHHS 3IiICHIOETLCA 3a IIPMHLMIIAMU Ma>KOPYBaHHS

BEKTOPIB, 1110 JO3BOJINJIO CKOPOTUTHU 4ac MOLIYKY B IIPOLECi KBAaHTYBaHHS BEKTOPIB y KOMIT'IOTEPHIN CUCTEMI



00p06JIEHHS MOBJIEHHEBUX CUTHAJIIB 3 HU3BKOIO IIBUIKO/Ii€10; HiCTaB MOJAJBIIOrO PO3BUTKY alallTUBHUN METO],
BM3HA4Y€HHS TOJIOCOBOI aKTUBHOCTI, Y IKOMY, Ha BiIMiHY BiJl iCHyI0UMX, BAKOPUCTOBYETLCS T€OMETPUYHUN
aJanTUBHUI [OPIr Ta 3rJ1ai)KyBaHHS CIIEKTPajIbHOI 06BiAHOI, 1110 LO3BOJIMJIO MiABULIMTY WBUAKO/iI0 KOMII'FOTEPHOI
CHACTEMHU 332 YMOB HU3bKOTO CIiBBiJHOLIEHHS "cUTHaJ/IyM". [I[pakTU4Hi pe3ysibTaTu - 32 pe3ysbTaTaMU JOCIiIKEHb
PO3pOOJIEHO aTOPUTMHU Ta IIPOrPaMHi 3aco6u 17181 YIIiIbHEHHS MOBJIEHHEBUX CUTHAJIIB HA OCHOBI BEKTOPHOTO
KBaHTYBaHHS, pO3p00JIeHO METOMKY, aJITOPUTMU Ta ITPOrpaMHi 3acobu 151 LOCIiI>KeHHSI MeTO/iB IIPUCKOPEHOT0
IIOIIYKY Ha OCHOBI MaKOPYBaHHs BEKTOPIB y KOJOBil KHU3i, pO3p00JIEHO CTPYKTYPY KOMII'IOTEPHOI CUCTEMU 1,151
06pO06JIEHHS MOBJIEHHEBUX CUTHAJIB 3 MiATPUMKOIO 3aIIPOIIOHOBAHOTO METOAY [ieJIbTa-YIIiIbHEHHS IapAMETPIB
MOBJIEHHEBOTO CUTHAJY, p€asi30BaHO yIOCKOHAJIEHUI aJITOPUTM BU3HAYEHHS r0OJIOCOBOI aKTUBHOCTI. CTyIiHb
BIIPOBA)KEHHSI - PO3PO0JIeHNI aaliTUBHUI METO]], BUBHAUEHHSI F'0JIOCOBOI aKTUBHOCTI 3 BUKOPUCTaHHSIM
3TJ1aPKyBaHHS CIIEKTPAJIbHOI 00BiHOI Ta FeOMETPUYHOTO [IOPOTY B IIPOLECi IepeaBaHHs ayAiogaHuX Ta
peKoMeHpalii moao 0cobIMBOCTEN 3aCTOCYBAaHHS METOIB YIIiIIbHEHHS ayJioJlaHNX BIIPOBAIKEHO B [HCTUTYTI

€JIEKTPOHIKH Ta 3B'13Ky YKpaiHchKoi akazeMii HayK. Cdepa (ranysb) BAKOPUCTAHHS -~ KOMII'IOTEPHI CUCTEMU.

2. Object of research - the process of processing, transmitting and storing of speech information in computer
systems; the purpose of work is to improve speech signals processing performance in computer systems by
developing software and hardware for data compression necessary for further transmission, storing and playback
of speech signal while keeping acceptable quality of decoded speech, methods of the digital signal processing
theory, methods of the mathematical statistics theory, computer modeling were used, theoretical results - the
method of speech signal parameters delta-compression is proposed, which, unlike the existing differs in that it
transmits delta of current and predicted vectors indexes in structured code book, which allowed to reduce
amounts of data transmitted and stored in a computer system, method of structuring the code book is improved,
which, unlike the existing uses arrangement based on the principles of vectors mazorization, which allowed to
reduce search time in the process of vectors quantization in a low speed speech signals processing computer
system, adaptive voice activity detection method improved, which, unlike the existing uses geometric adaptive
threshold and smoothing of the spectral envelope, thus improving the performance and accuracy of computer
systems under conditions of low signal to noise ratio. The practical results - algorithms and software for speech
signals compression based on vector quantization are developed, algorithms and software tools for fast vectors
search methods are developed, the architecture of speech signals processing computer system with proposed
methods support is developed. Introduction degree - developed adaptive method of voice activity using smooth
spectral envelope and geometric threshold and advices about using methods of audio compression are applied at
the Institute of electronics and communications of the Ukrainian Academy of Sciences. Sphere of use - computer
systems.
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