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1. Inceprarifina po60Ta IPUCBIY€HA BUPIMIEHHIO aKTyaIbHOI HAYKOBO-TIPAaKTUYHOI ITIPOOIeMU B
TeJIEKOMYHIKaLliIHUX CUCTEMAX, & Came MiJBUILIEHHS IIPOIIYCKHOI 30aTHOCTI KaHAJIy Iepefadi CEeMaHTUYHMX MOBHUX
IAHUX 32 PaXyHOK e(eKTUBHOTO iX KOAYBaHHS, TOOTO (OPMYJIIOETHCS NUTAHHS MiJBULIEHHS €(EKTUBHOCTI
CEMaHTHUYHOI'O KOJYBaHHS, a CaMe — 3 KO0 MiHIMaJIbHOIO MIBUIKICTIO MOKJIMBO KOJyBaTU CEMAaHTUYHI O3HAKU
MOBHUX CHUTHAJIB i3 3a/1aHO0 IMOBIpHiCTIO 6€3[IOMUJIKOBOTO iX po3mi3zHaBaHHA? CaMe Ha lie MUTaHH Oyze JaHa
BiITIOBiJlb Y JAHOMY HayKOBOMY JOCJIiJI)KE€HHI, 110 € aKTyaJbHOI0 HAyKOBO-TEXHIYHOIO 33/1a4€l0 BPaXOBYIOUU
3pOCTalO4y TEHJEHIiI0 IUCTAaHLiHOI B3aeMO/Iii 10Ae i poOOTU30BaHOI TEXHIKHU 32 IOIIOMOT0I0 MOBH, Ji€
6e311oOMUJIKOBICTh QYHKIIOHYBaHHS JAHOTO TUITYy CUCTEM 6e3I10CepenHbO 3aJIeXKUTD Bifl eDeKTUBHOCTI
CEMaHTUYHOI0 KOlyBaHHS MOBHUX CUTHAJIB. Y pOOOTi JOCIIKEHO BilOMUI METOJ, MiJiBUIIEHHS ePEeKTUBHOCTI
CEMaHTUYHOIO KOAYBaHHS MOBHUX CUTHAJIB HA OCHOBI MEJI-4aCTOTHUX KEICTPaJIbHUX KOePillieHTiB, SIKMI NOJISITae
B 3HaxXOJKEHHI CepeJHiX 3Ha4YeHb KOe(illieHTiB AUCKPETHOIO KOCMHYCHOIO IIEPETBOPEHHS NIPOJIOrapudMOBaHOi

eHeprii criekTpa guckpeTHoro nepetrsopeHHs Oyp'e 06pobdseHOro TpUKYTHUM (PibTpoM B Mest-1ukadti. [Tpobiema



TIOJISITA€ B TOMY, 1O NIPEJICTABJIEHUI METOJ, CEMAaHTUYHOTO KOAYBaHHS MOBHUX CUTHAJIiB HA OCHOBI MEJI-4aCTOTHUX
KeICTpaJbHUX Koe(illieHTiB He JOTPUMYETHCSI YMOBH aIalITUBHOCTI, TOMY 0yJ10 COPMYJIbOBAHO OCHOBHY HayKOBY
rinoTe3y JOCiIKeHHs, sIKa MOJISIra€ B TOMY 110 MiABULIMTH €(PEKTUBHICTh CEMAaHTUYHOTO KOJyBaHHSI MOBHUX
CUTHAJIiB MOXJIMBO 33 PaXyHOK BUKOPUCTAHHS aIalITUBHOTO €MIIipPUYHOI'O BEUBJIET-TIEPETBOPEHHS 3 [IOAAJIBIIMM
3aCTOCYBAaHHSM CIIEKTPasbHOro aHanisy l'inboepra. I1if e(peKTUBHICTIO KOAYBaHHS PO3yMi€TbCS 3HMKEHHS
MBUAKOCTI epenadi indbopmariii i3 3aaH00 HMOBIPHICTIO 6€3MTOMUIKOBOTO PO3ITi3HABAHHSI CEMAaHTUYHUX O3HAK
MOBHUX CUTHAJIB, IO [JO3BOJIMTb 3HAYHO 3HUBUTU HEOOXiHY CMYyTy ITPOIYCKAHHSI, TUM CaMUM MiBUILYI0YN
MIPOITyCKHY 3[aTHICTh KaHaJy 3B's3Ky. Y Mpolieci [oBeneHHS cHOPMYIIbOBaHOI HAYKOBOI rioTe3u NOCAiIKEHHS
OyJsi OTpUMaHi HaCTyIHi pe3ysbTaTu: 1) Briepiie po3po6ieHO MeTO, CEMaHTUYHOrO KOJyBaHHSI MOBHUX CUTHAJIIB Ha
OCHOBi €MIIipUYHOTO BEIBJIETIIEPETBOPEHHS, SIKUH BiJIPi3HSIETHCS Bifl iCHYI0OUMX METO/iB MOOYI0BOI0 MHOKNUHU
aJaNTMBHUX CMYTOBUX BelBIeT-(QinbTpiB Meliepa 3 mofanbIIM 3aCTOCYBaHHSIM CIIEKTPAJIbHOTO aHaiidy [inbbepra
17151 3HaXOIKEHHS MUTTEBUX aMIUIITY] i 4aCTOT PYHKLi BHYTPIlIHIX €MIIPUYHUX MO, IO JO3BOJINTb BUSHAYUTHU
CEMaHTUYHi 03HaKU MOBHUX CUTHAJIB Ta MiABULIMTY e(EeKTUBHICTD iX KOJyBaHHS; 2) BIlepllle 3alIpOIIOHOBAHO
BHMKOPHCTOBYBAaT/ METOJ, aJalITUBHOTO €MIIIpPUYHOTO BEMBJIET-TIEPETBOPEHHS B 33/1a4aX KpaTHOMACIITaOHOTO
aHaJIi3y Ta CEMAaHTUYHOTO KOJyBaHHSI MOBHUX CUTHAJIIB, 11O JO3BOJIUTD MiABUIIATA €(PEKTUBHICTb CIIEKTPAJIBLHOIO
aHaJli3y 3a paxyHOK PO3KJIaJaHHS BUCOKOYACTOTHOTO MOBHOTO KOJIMBaHHS Ha OTO HU3bKOYACTOTHI CKJIAMIOBI, a
came BHYTPIllIHI eMIIipu4Hi MoAy; 3) OTPUMaB MOJabIIN PO3BUTOK METOJ, CEMAaHTUYHOT'O KOJYBaHHSI MOBHUX
CUTHAJIiB HA OCHOBI M€JI-4aCTOTHUX KEIICTPaJbHUX KOE(illieHTiB, ajle 3 BUKOPUCTAHHIM 6a30BUX IPUHLIUIIIB
aJanTUBHOIO CIIEKTPAJIbHOTO aHasli3y 3a JOMOMOrOI0 EMITIPUYHOIO BEMBJIET-TIEPETBOPEHHS, IO IMiIBUIIY€E

ePeKTUBHICTb JaHOTO METOY.

2. The thesis is devoted to the solution of the actual scientific and practical problem in telecommunication
systems, namely increasing the bandwidth of the semantic speech data transmission channel due to their efficient
coding, that is the question of increasing the efficiency of semantic coding is formulated, namely - at what
minimum speed it is possible to encode semantic features of speech signals with the set probability of their error-
free recognition? It is on this question will be answered in this research, which is an urgent scientific and technical
task given the growing trend of remote human interaction and robotic technology through speech, where the
accurateness of this type of system directly depends on the effectiveness of semantic coding of speech signals. In
the thesis the well-known method of increasing the efficiency of semantic coding of speech signals based on mel-
frequency cepstral coefficients is investigated, which consists in finding the average values of the coefficients of
the discrete cosine transformation of the prologarithmic energy of the spectrum of the discrete Fourier transform
treated by a triangular filter in the mel-scale. The problem is that the presented method of semantic coding of
speech signals based on mel-frequency cepstral coefficients does not meet the condition of adaptability, therefore
the main scientific hypothesis of the study was formulated, which is that to increase the efficiency of semantic
coding of speech signals is possible through the use of adaptive empirical wavelet transform followed by the use of
Hilbert spectral analysis. Coding efficiency means a decrease in the rate of information transmission with a given
probability of error-free recognition of semantic features of speech signals, which will significantly reduce the
required passband, thereby increasing the bandwidth of the communication channel. In the process of proving the
formulated scientific hypothesis of the study, the following results were obtained: 1) the first time the method of
semantic coding of speech signals based on empirical wavelet transform is developed, which differs from existing
methods by constructing a sets of adaptive bandpass wavelet-filters Meyer followed by the use of Hilbert spectral
analysis for finding instantaneous amplitudes and frequencies of the functions of internal empirical modes, which
will determine the semantic features of speech signals and increase the efficiency of their coding; 2) the first time
it is proposed to use the method of adaptive empirical wavelet transform in problems of multiscale analysis and
semantic coding of speech signals, which will increase the efficiency of spectral analysis due to the decomposition
of high-frequency speech oscillations into its low-frequency components, namely internal empirical modes; 3)
received further development the method of semantic coding of speech signals based on mel-frequency cepstral
coefficients, but using the basic principles of adaptive spectral analysis with the application empirical wavelet
transform, which increases the efficiency of this method. Conducted experimental research in the software



environment MATLAB R2020b showed, that the developed method of semantic coding of speech signals based on
empirical wavelet transform allows you to reduce the encoding speed from 320 to 192 bit/s and the required
passband from 40 to 24 Hz with a probability of error-free recognition of about 0.96 (96%) and a signal-to-noise
ratio of 48 dB, according to which its efficiency increases 1.6 times in contrast to the existing method. The results
obtained in the thesis can be used to build systems for remote interaction of people and robotic equipment using
speech technologies, such as speech recognition and synthesis, voice control of technical objects, low-speed
encoding of speech information, voice translation from foreign languages, etc.
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