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OBILIAA XAPAKTEPUCTUKA PABOTDI

Marucrepckass auccepramnusi: 56 ctpanun, 11 pucyHkos, 5 Tabmnwui, 24
MCII0JIb30BAaHHBIX UCTOYHHKA.

Kmouesie cioBa: PACIIOSHABAHUE DSMOIMIM, OBPABOTKA
PEUU, MAILIMHHOE OBYUYEHME, KETICTPAJIbHBIN AHAJINS3.

Ob6vexm uccnedo8anus — 3aUCU YMOIMOHATBLHON PEeUH.

IIpeomem uccnedosanus — CBSI3b SMOLTMOHAIIBHOTO COCTOSIHUS YEJIOBEKA U
[IapaMETPOB PEYEBOTO CHUTHANA, a TaKK€ METObl OINPEACIICHHs 3MOLMN II0
3aMHUCSIM PEUU.

Llenv pabomer — pa3paboTKa CUCTEMBI JUJISl OIPEEIIEHUS SMOLUOHAIBHON
COCTaBJISIOLIEH B peYEeBOM CUTHAJIE C HUCIIOJIb30BAHMEM MAIIMHHOI'O OOyUEHUSI.

3aoauu pabomul — aHATU3 CYIIECTBYIOIIMX CIIOCOOOB OMUCAHUS SMOLIUI U
METOJIOB pacHo3HaBaHUs 3MOLUI B peud. BblOOp MOAXOASIIMX [aHHBIX U
METO/IOB, peajn3alys Ha UX OCHOBE CUCTEMbI aBTOMAaTUYECKOTO PACIIO3HABAHUS
smouni. OLeHKa KadyecTBa paclio3HAaBAHUSA M CPABHEHUE PA3IUYHBIX IOJXOIOB.
AHanu3 crnocoOOB yIydIlIEHHs KayecTBa PaclO3HABaHMs SMOLMH B PEUYEBOM
CUTHAJIE.

Memoowl uccnedoganus — n3y4eHue JUTEPATYphl IO TEME, KOMIIbIOTEPHOE
MoienupoBanue. [IpoBeeHne SKCepuMEHTOB € pa3pabOTaHHBIM IPOrPaMMHBIM
o0ecrieyeHrneM, CpaBHUTENBHBIA aHATU3 C APYTUMU aITOPUTMAMH.

Pezynomamer — peanuzanus CHCTEMBI, HUCIIOJIB3YIOUIEH B KadecTBE
BXOJIHBIX JIAHHBIX MEJ-YaCTOTHBIE KEICTpalbHble KOIPPUUUEHTHI U PsiA
anropuTMoB Kijaccupukanuu. Takxke B padoTre ObUIM NPOAaHATU3HPOBAHBI
pe3ynbTaThl PAaclO3HABAHUSA 3MOLMK JUIsl KOHTPOJIBHBIX JAHHBIX M IPOBEACH
CpPaBHUTENbHBIA aHAN3 3P(HEKTUBHOCTH U TOUYHOCTH. BBIIO yCTAaHOBJIEHO, YTO
TOYHOCTh aBTOMAaTHYECKOr0 PaclO3HABAHMS dMOLMN U3 PEYU MOXKET JOCTUTATh
3HAYECHHUH, CPABHUMBIX C TOYHOCTh PACIO3HABAHHS OMOLMI YEJIOBEKOM.
Pe3ynbTaThl paboThl MOryT OBITh HMCHOJB30BAHBI NpPH Pa3pabOTKE CHCTEM
aBTOMATUYECKOT0 PACIIO3HABAHUS SMOIMIA NIl BbIOOpa €€ KOHPUrypaluu WM
apamMeTpoB.

Marucrepckass guccepranus COCTOUT W3 Tpex riasB. B mepBor riase
paccMaTpUBAIOTCS CIOCOObI OMHCAHUS SMOLMA U XapaKTEPUCTUKA CHUCTEM
pacrno3HaBaHWsl SMOLMKA B peud. BO BTOpPOM TIJ1aBe ONHUCHIBAKOTCS JTAIlbl
pealn3aly CUCTEMbI aBTOMATHYECKOTO paclo3HaBaHus dMolui. B Tperben
IJIaB€ IPUBEIEHbl OCHOBHBIE 3KCIIEPUMEHTBI W BBIBOJIBI M3 IPOBEAEHHOIO
UCCJIeI0BAHMUS.



AT'YJIBHAS XAPAKTAPBICTBIKA PABOTbBI

Marictapckasi meicepranbisi: 56 craponak, 11 mamronkay, 5 Tabmim, 24
BBIKAPBICTAHBIS KPBIHIIIBI.

KmouaBsist cnosl: PACIIASHABAHHE DSMOILIBIN, AITPAIIOYKA
'’ABOPKI, MAIIILIHHAE HABYYAHHE, KEIICTPAJIbHbI AHAJII3.

Ab6'exm dacnedasanus — 3aIichl SMallbIiiHAN TaBOPKI.

Ilpaomem oOacnedasanns — CyBS3b OMallblifHara cTaHy 4YajaBeKka 1
napaMmeTpay rajacaBora CirHajly, a Takcama MeTaJbl BBI3HAYDHHS SMOIIBINA Ta
3armicax TraBOpPKI.

Mbma pabomwvr — pacuparioyka CICTIMBI JJIsl BbI3HAUSHHS 3MallbliiHAN
cacTayJIsIo4ail y rajJjacaBbIM CITHAJIE 3 BBIKAPHICTAHHEM MAIllbIHHATA HABYYaHHS.

3aoauvt pabomwvl — aHaNI3 ICHYIOYBIX cIiocabay aricaHHs 3MOLBIN 1
MeTajJay pacra3HaBaHHS 3MOLBIA y raBoplbl. BeiOap mpblaaTHBIX AaI3€HBIX 1
MeTajiay, plajizaibis Ha 1X aCHOBE CICTAMBI ayTamaThluHara pacra3HaBaHHS
AMOIIBINA. AI[PHKA SKACIIl pacla3HaHHA 1 MapayHaHHE PO3HBIX NMaAbIX0aay. AHaI3
cnoca0ay NmasMnIIdHHS SKaCll paclia3HaHHS SMOLBIN ¥ rajlacaBbIM CITHAJIE.

Memaowl 0acnedasarnts — BEIByYSHHE JIITApATYPHI 1A TAIME, KaMIT'tOTapHae
MapisBanHe. [IpaBsa3eHHE SKCHEphIMEHTAy 3 paclpaljaBaHbM MParpaMHBIM
3a0ecIsiusHHEM, NTapayHAIbHbI aHAJII3 3 THIIBIMI AJIFapbITMaMI.

Buinixi - pramizaiblis CiCTIMBI, Kask BBIKAPHICTOYBAE ¥ SKacCIll YBaXO0IHbBIX
JNAA3€HBIX MEJI-YaCTOTHBIS KENCTPAJbHbIE Kad(PIUBIEHTHI 1 MI3par ajrapbiTMay
knacidikanprii. Takcama ¥ mpartibl ObUTI paaHasTi3aBaHblsl BBIHIKI pacia3HaBaHHS
OMOIIBIA JUISI KAHTPOJIBHBIX JAJ3€HBIX 1 TPaBEA3€HBbI MapayHaAIbHBI aHAJI3
adexThIyHacl 1 JAakiagHacui. beuto  ycraHoyieHa, IMITO JakiiagHACIb
ayTamaThlyHara pacra3HaBaHHS SMOIIBIN 3 TaBOPKI MOXa Jacsrailb 3HaYDHHSY,
napayHaJdbHBIX 3 JaKJaJHACII0 pacla3HaBaHHS AMOIbIM YajdaBekaM. BbIHIKI
paboThl MOTYIIH OBIIIb BRIKAPBICTAHBI TIPHI PACIPAIIOYIIBI CICTIM ayTamMaThIdHara
pacna3HaBaHHS AMOIIBIN /ISl BBIOAPY sie KaHdIiryparibli abo mapameTpay.

Marictapckasi IbIcepTaibls CKJIaJaeiia 3 TPoX pazazenay. Y NepiibiM
paszene pa3rsIaoIiia crmocadbl amicaHHs dMOIBIN 1 XapaKTaphICThIKA CICTAM
pacma3HaHHS 3MOIBIA y TaBOPIBl. Y JIPYriM pasj3ele aImicBarolia d3Tarrbl
paai3alibli CICTAMBI ayTaMaThIYHATa paclia3HaBaHHS YMOIIBIN. Y TPIIiM pa3azene
NPBIBEI3CHBI  ACHOYHBIA OKCIEPBIMEHTHI 1 BBICHOBBI 3  IIpaBel3cHara
JacieaBaHHs.



GENERAL DESCRIPTION OF WORK

Master’s thesis: 56 pages, 11 figures, 5 tables, 24 sources.

Key words: EMOTION RECOGNITION, SPEECH PROCESSING,
MACHINE LEARNING, CEPSTRAL ANALYSIS.

Object of research — records of emotional speech.

Subject of research — the relationship of a person’s emotional state and
parameters of a speech signal, as well as methods for determining emotions from
speech records.

Objective — development of a method for determining the emotional
component in a speech signal using machine learning.

Tasks — the analysis of existing methods for describing emotions and
methods for speech emotion recognition. The selection of suitable data and
methods, the implementation on their basis of a system for automatic emotion
recognition. Evaluation of recognition quality and comparison of different
approaches. Analysis of ways to improve the quality of speech emotion
recognition.

Methods — the study of literature on the topic, computer simulation.
Conducting experiments with developed software, comparative analysis with
other algorithms.

Results — the implementation of a system that uses MFCC and a number of
classification algorithms as input. Also, the results of the recognition of emotions
for control data were analyzed and a comparative analysis of efficiency and
accuracy was carried out. It was found that the accuracy of automatic speech
emotion recognition can reach values comparable to the accuracy of emotion
recognition by a person. The results of the work can be used in the development
of systems for automatic emotion recognition to select its configuration or
parameters.

The master's thesis consists of three chapters. The first chapter discusses
ways to describe emotions and characterization of systems for recognizing
emotions in speech. The second chapter describes the stages of the
implementation of the system of automatic recognition of emotions. The third
chapter presents the main experiments and conclusions from the study.



