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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHyHHUX PyOpHK: 29.37.01

Tema guceprauii:
1. EneproedeKkTuBHe KOyBaHHS 3BYKOBUX CUTHAJIIB Y IU(PPOBUX CIIYXOBUX araparax

2. The power efficient encoding of audio signals in digital hearing aids

Pedepar:

1. Incepralist NpUCBsAY€Ha PillEeHHIO BAXJINBOI HAYKOBO-TEXHIUHOI 3a7ja4i, sIKa [10JIsIra€ B po3po0Lli METO/IB i
aJITOPUTMIB I1I€PETBOPEHHS 3BYKOBUX CUTHAJIIB, 110 MiHIMi3yIOTb CIIO)KMBAHHS €Heprii B HU(PPOBUX CITYXOBUX
arnaparax (LICA). YrouHneHa MaTeMaTHyHa MOJieJlb NoJlipa3HoromnpecTapieHHs: oopooiosanux B LICA curnanis, o
oJIeTIIy€e iHXKEeHEepHUH aHali3 napasesbHUX [IPOLeCciB 00poOKM faHuX. ExcriepuMeHTanbHo, MIISX0M imMiTaliinoro
MOJEJIIOBAHHS, OTPMMAaHA 3aJIEXXHICTb CIIOXKMBAHOI ITOTY>KHOCTI B LICA 117151 IepeMHOKYyBayviB 3 HAKOIIUYEHHSIM 3
MOBHVMM BXiIHVMU JaHUMU 71 pi3HUX POPMATiB IpeicTaBleHHs yrcesl. Lle mo3BoIsie SK IepeBipsaTy
IIPaBUJIbHICTh TEOPETUYHUX BUBOJIB, TaK i 3[liiCHIOBaTA OOrPyHTOBaHUM BUGip popmary NpefCcTaBleHHs JaHUX, 1110
3abe3nevye MiHiMaJbHE €HEPrOCIOXKUBAHHS. Briepiie BUKOHaHA OLjiHKa [IOBHOTO €HEProCIOKUBAHHS 1715
OIHOYACTOTHMX i 6ararodactoTHux LICA, s pisHuX popMaTiB NpeicTaBieHHs! JaHUX, IO 103BOJISE

apryMeHTOBaHO BUbOHpaTu moaesb LICA, TeXHOJIOr 0 06POOKY LaHUX, & TAKOX eJIeMEHTHY 6a3y, BUXOZSIUM 3 BUMOTH



MiHiMi3awii eHeprocrnoxxusanHs. Bukopucranus B LICA HesliHIMHOTO KBAaHTYBAaHHS 3 [IPECTABJIEHHSIM YUCE Y
¢dopmari "3HaK-eKCIIoOHeHTa-MaHTuca", y noegHanHi 3 LICI, po3paxoBaHuMU Ha O6POOKY AaHUX, HiAaHUX
HeJIiHITHOMY IIepeTBOPEHHIO, 103BOJIsIE€ iCTOTHO, [10 TPbOX PasiB, IOHU3UTU €HEPrOCIIOXKUBAHHS ITPU (iKCOBaHUX

JVHAMIYHOMY [1iaria3oHi i BiTHOIEHHI CUTHAI-TIOMUJIKA KBAHTYBAHHSI.

2. The thesis is devoted to the decision of important scientific and technical task, which consists of development of
methods and algorithms of audio signals transformation, minimizing the energy consumption in digital hearing
aids (DHA). The mathematical model of multiphaserepresentation is specified processed in DHA of signals, that
facilitates the engineering analysis of parallel processes of data processing. Experimentally, by an imitation design,
dependence of watts-in is got in DHA for multiplicatorswith an accumulation with audiodatains for the different
formats of numerical representation. The estimation of complete energy consumption is first executed for one-
frequency and multifrequencyDHA, for the different formats of presentation of information, that allows argued to
choose the model of DHA, technology of data processing, and also element base, coming from the requirement of
minimization of energy consumption. Use in DHA of nonlinear quantum with presentation of numbers in a format
"sign-exponenta-mantissa’, in combination with DHA, counted on data processing, exposed to nonlinear
transformation, allows substantially, to three times, to reduce an energy consumption at fixed dynamic range and

signal-to-noise ratio.
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