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PEDEPAT

Jluniomuast padora 63 ctp., 13 puc., 11 Tabmn., 18 uct., 1 npui.

AYJIMOUH®OPMAIINSA, BOPTOBOM PETMCTPATOP, WHISPER.CPP,
I[TPOTOKOJIMPOBAHUME, PACIIO3BHABAHHUE PEYU, [HUDPOBAA
OUJIbTPALIVS, HEMUPOCETEBBIE MOJIEJIA

Llenr paboTel — pa3paboTka M peanu3alus MNPOTPaMMHOTO MOMIYJIS,
OCYILIECTBIISIIOIIETO 00paboTKy, pacro3HaBaHUe u MPOTOKOJIUPOBAHKE
ayauouH(opmannu, noiydeHHou ¢ 6opToBoro peructpatopa CVR-120.

B pabote paccmorpennl ocobeHHocTH ycTpoiictBa CVR-120 m mMetonuka
NOAKJIIOYEHHs K HeMy amnmnapaTHoro moayiia CCITA-2406. Pazpabotan mporpaMMHBIif
MOAYJb, PEAIM3YIOIIMA NapaJUIebHYI0 3aluch TPEX ayAHOKaHAIOB M HX
NOCJIENyIOUlyl0 KOHBepTauuo. lIpoBeneHo ucciemoBanue mno BbeIOOpY Hauboisee
NOAXOMSIIEN ISl MPOEKTa apXUTEKTYphl paclio3HaBaHus pedd. s pacno3HaBaHus
peun ucnoJib3oBaHa Mozesb Whisper.cpp, IpeaBapUTEIbHO MPOTECTUPOBAHHAS Ha
CUHTETUYECKUX W peaJbHBIX ayIuoJaHHbIX. IIpoBeneHO CcpaBHEHHE KayecTBa
paCIlO3HABaHMsI PA3JIUYHBIX BAPUAHTOB MOJEIIEN U pEATN3aLIH.

Oco0oe BHMMaHHE yJAEJIEHO METOJaM MPEIBAPUTEIbHON  00paboTKH
ayJIMOCUTHAJIOB: MEAMAHHOMY U TIOJIOCOBOMY (PUIIBTPAM, CLIEKTPATIBbHOMY BBIUUTAHUIO
u BeiBaeT-guibTpanuu. OueHeHa uX 3(P(EKTUBHOCTh B YJIYUYIIEHUHM TOYHOCTU
pacno3HaBaHus. Takke HcCleqOoBaHbl HEMpPOCETEBbIE apXUTEKTYphI (Spleeter, Open-
Unmix, Demucs) jy1st BbIeIEHUSI pEYeBbIX KOMIIOHEHTOB M3 IITYMOBOTO (hOHA.

B 3akmiouuTenbHOW — YacTM  BBIOJIHEHA — ajanTalus  MOIyJs IS
POTOKOJIMPOBAHUS MOJ BcTpauBaemble maTdopmbl (Raspberry Pi u np.), Bkimouas
METOAbl JUCTWIUIALMA W KBAaHTOBAaHUS MOJENEH, YTO MO3BOJMIO CHHU3UTH
PECYPCOEMKOCTh U YBEIUYHUTH MNPOU3BOJUTEIBLHOCTh 0€3 CYIIECTBEHHOW MOTEpH
TOYHOCTH.

Pa3zpaboTanHblif MporpaMMHBIA MOJYJIb MPOTECTUPOBAH U NEPENAH 3aKA3UHUKY.
Pe3ynbraThl paboThl MOTYT ObITH MCIIOJIB30BaHBI JIJIsl MOBBIMIEHUS () (HEKTUBHOCTH
MPOTOKOIUPOBAHUS AYAUOUH(POPMALIUH B aBUAITMOHHON U CMEXHBIX OTPACIIAX.



PODEPAT

Jpimiomuas padota 63 crap., 13 man., 11 ta6m., 18 xpsin., 1 gan.

AVIIBIAIHO®APMAILIBIS, BAPTABBI PAI'ICTPATAP, WHISPER.CPP,
IIPATAKAJISIBAHHE, PACITASHABAHHE MAVJIEHHS, JITYBABAS
®UILTPAIBISA, HEUPACETKABBIS MAIDJII

MbdTta paboThl — pacmpaimoyka 1 plajizamplsd IparpaMHara MOIYJS s
amparoyki, pacra3HaBaHHS 1 MpaTakalsgBaHHs ayaplsiHdapmaibli 3 OapraBora
parictpatapa CVR-120.

Y mpansl pasriemxanbl  acabmiBacii  yerpoiictBa CVR-120 1 meramika
MaJKIIOYIHHA 1a aro anapatHara moxnysst CCIIA-2406. PacnpanaBanbl mparpaMHbI
MOJAYJb, SIKl plaii3ye HapajielIbHyl0 3alic TpOX ayJblsKaHajlay 1 1X HAaCTYIHYIO
KaHBepTalbito. [IpaBen3ena nacnenaBaHHe Ma BbIOapbl HANWOOJBIN MpbIIATHANW IJIs
MpaeKkTa apXITIKTYpbl pacna3HaBaHHS MayieHHs. [l pacna3HaBaHHsS MayJieHHS
BbIKapbIcTaHa Majaib Whisper.cpp, nmamsip3iHe IpaTidcTaBaHas Ha CIHTATHIYHBIX 1
plaJIbHBIX ayablsaaHblx. [IpaBen3eHa mapayHaHHE sKaclll pacla3HAaBaHHS PO3HBIX
BapbIsTHTAY MAJ3JISY 1 prali3alblil.

AcabniBas yBara HaJaJ3eHa MeTajaM HanspdyIHM anpanoyki ayaplscirHanay:
MEJbISIHHAMY 1 TajacaBoMy (uibTpaM, CHEKTpajdbHamMy aJHIMAHHIO 1 BEHBIET-
¢binpTpatbli. ALPHEHA 1X 3()EKThIYHACHD Y TAISNIIPHHI JaKIaHACIl paclia3HaBaHHS.
Takcama nacienaBanbl HelipaceneBbls apxiTIKTyphl (Spleeter, OpenUnmix, Demucs)
JUTSl BBUTYYSHHSI MayJI€HYbIX KAMIIAHEHTaY 3 ITyMaBora (hoHy.

VY 3akirovHail yacTUbl BhIKAHAHA aJanTailbldi MOAYJS JJIS MpaTakoIipaBaHHS
nan yOynaBanbisi 1miatgopmsl (Raspberry Pi 1 iHIL), yKJIIO4aroubl MeETaJb
JOBICTBUISBI 1 KBAHTABaHHS MARJIAy, IITO Ja3BOJIIA 3HI3IL pacypcaéMmicTacup i
NaBsUTIYBILb NPaTyKUbIITHACIH O€3 ICTOTHAM CTpaThl JaKJIaJHACL].

PacnipaniaBanbl mparpaMHbl MOJYJIb MIPaTICTABAHBI 1 MEPaJai3€Hbl 3aKa3ubIKy.
BbIHIKI Tpaibl MOTyIb ObIllb BBIKAPBICTAHBI JJI MAaBBILIDHHSA A()EKThIYHACII
npaTaKoJlipaBaHHs ayabisiH(apMalibli ¥ aBisbIiHAN 1 3BA3aHBIX TalllHAX



ABSTRACT
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The goal of the work is to develop and implement a software module for
processing, recognizing, and transcribing audio data from the CVR-120 flight recorder.

In the work, the features of the CVR-120 device and the method of connecting
the SSPA-2406 hardware module to it are considered. A software module has been
developed that implements parallel recording of three audio channels and their
subsequent conversion. A study was conducted to select the most suitable speech
recognition architecture for the project. The Whisper.cpp model was used for speech
recognition, which was preliminarily tested on syn-thetic and real audio data. A
comparison of the recognition quality of different model variants and implementations
was carried out.

Special attention was paid to audio signal preprocessing methods: median and
bandpass filtering, spectral subtraction, and wavelet filtering. Their effectiveness in
improving recognition accuracy was evaluated. Neural network architectures (Spleeter,
OpenUnmix, Demucs) were also investigated for extracting speech components from
noisy backgrounds.

In the final part, the module was adapted for logging on embedded plat-forms
(Raspberry Pi, etc.), including model distillation and quantization methods, which
reduced resource consumption and increased performance without significant loss of
accuracy.

The developed software module was tested and delivered to the customer. The
results of the work can be used to improve the efficiency of audio logging in the
aviation and related industries.



