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The objects of the study are decision support systems. The
subject of the study is the decision-making process in management
problems using the Emperor Penguin Algorithm (EPA), an advanced
genetic algorithm and evolving artificial neural networks.

A solution search method using the improved EPA is proposed.
The study is based on the EPA algorithm for finding a solution re-
garding the object state. Evolving artificial neural networks are used
to train EPA, and an advanced genetic algorithm is used to select the
best EPA. The method has the following sequence of actions:

— input of initial data;

— setting agents on the search plane;

— numbering EPA in the flock;

— setting the initial velocity of the EPA and thermal radiation
of each EPA;

— calculation of the position of each EPA on the total search area

and its cost;

— approach (attraction) of the EPA to another EPA;

— changing in the trajectory of EPA movement;

— selection of the best individuals from the EPA flock;

— ranking the obtained solutions and sorting them;

— training EPA knowledge bases;

— determining the amount of necessary computing resources for
an intelligent decision support system.

The originality of the proposed method lies in setting EPA taking
into account the uncertainty of the initial data, improved global and
local search procedures taking into account the noise degree of data
on the state of the analysis object. The method makes it possible to
increase the efficiency of data processing at the level of 13—17 % due
to the use of additional improved procedures. The proposed method
should be used to solve the problems of evaluating complex and dy-
namic processes in the interests of solving national security problems.

Keywords: multi-extremal functions, decision support systems,
emperor penguin algorithm, optimization.
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The object of the study is decision support systems. The subject
of the study is the decision-making process in management problems
using the flying squirrel algorithm (FSA), an advanced genetic algo-
rithm and evolving artificial neural networks.

A solution search method using an advanced FSA is proposed.
The study is based on the FSA algorithm for finding a solution
regarding the state of an object. Evolving artificial neural networks
are used to train FSA, and an advanced genetic algorithm is used

to select the best FSA. The method has the following sequence of
actions. Input of initial data and setting agents on the search plane
take place. After that, numbering FSA in the flock and setting the
initial fitness function are carried out. Then, the quality of food
in the FSA search arca is determined, and the classification of
trees (food sources) for FSA is carried out. The next step is the
creation of new locations by FSA gliding, formation of the FSA
action algorithm in the presence of a predator. After that, the FSA
seasonal monitoring conditions are checked, the stop criterion is
checked, and new FSA positions are generated taking into account
the degree of data noise.

The originality of the proposed method lies in setting FSA
taking into account the uncertainty of the initial data, advanced
global and local search procedures taking into account the noise
degree of data on the state of the analysis object. The method makes
it possible to increase the efficiency of data processing at the level
of 21-25 % due to the use of additional advanced procedures. The
proposed method should be used to solve the problems of evaluating
complex and dynamic processes in the interests of solving national
security problems.

Keywords: decision support systems, global optimization, com-
plex processes, bio-inspired algorithms.
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The object of research is decision making processes in decision
making support systems. The subject of the research is a method of
decision making in management tasks using the walrus flock algo-
rithm (WA), an advanced genetic algorithm and evolving artificial
neural networks.

A method of finding solutions using an improved walrus flock
algorithm is proposed. The research is based on the walrus flock
algorithm for finding a solution to the object’s condition. Evolving
artificial neural networks are used to train walrus agents and an
advanced genetic algorithm is used to select the best walrus agents.
The method has the following sequence of actions:

— input of initial data;

— WA numbering in the flock;

— determination of the initial speed of WA;

— display of WA along the search plane;

— preliminary assessment of the WA search area;

— classification of food sources for WA;

— sorting of the best WA individuals;

— an update of WA positions;

— WA migration;

— checking the presence of a predator;

— checking the stop criterion;

— escape and struggle with predators;

— checking the stop criterion;

— training of WA knowledge bases;

— determination of the amount of necessary computing resour-
ces, intelligent decision making support system.

The originality of the proposed method lies in the placement of
WA taking into account the uncertainty of the initial data, improved
procedures of global and local edge taking into account the degree
of noise of data on the state of organizational and technical systems.
The use of the method makes it possible to increase the efficiency
of data processing at the level 13—16 % due to the use of additional
improved procedures. The proposed method should be used to solve
problems of evaluating complex and dynamic processes.

Keywords: organizational and technical systems, decision mak-
ing support systems, complex processes, optimization tasks.
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A neural network was developed to predict the effect of phos-
phorus on spring wheat yields. The focus is on the neural network,
including its structure, parameters, training methods and results
related to phosphorus effects on spring wheat yields. An algorithm
for developing a neural network model is also presented.

The study was conducted to address the critical need for deve-
loping a neural network to predict the effect of phosphorus on spring
wheat yields in the Republic of Kazakhstan.

For data analysis, input data were used that cover the period
from 2012 to 2022, including climatic indicators, regional features
and phosphorus application. The target variable is spring wheat yield.
To ensure the accuracy of the study, the data were preprocessed and
standardized, and an outlier and variance analysis was performed. The
developed neural network was trained and tested to obtain the best
results. The mean squared error was used as a metric for evaluating
the quality of forecasting. Additionally, indicators such as mean abso-
lute error and coefficient of determination were considered.

The results of the study showed an MSE of 7.12, indicating that
the model agrees well with the data and makes accurate predictions,
which also suggests its practical relevance. The correlation analysis
of the features showed that phosphorus application and spring wheat
yield have a positive relationship. These results can be very useful for
agriculture and farming enterprises, as they allow optimizing phos-
phorus application to the soil and increasing wheat yields.

Keywords: neural network forecasting model, yield forecasting,
phosphorus data, neural networks.
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The research focuses on developing a novel method for the auto-
matic recognition of human psychoemotional states (PES) using
deep learning technology. This method is centered on analyzing
speech signals to classify distinct emotional states. The prima-
ry challenge addressed by this research is to accurately perform
multiclass classification of seven human psychoemotional states,
namely joy, fear, anger, sadness, disgust, surprise, and a neutral
state. Traditional methods have struggled to accurately distinguish
these complex emotional nuances in speech. The study successfully

developed a model capable of extracting informative features from
audio recordings, specifically mel spectrograms and mel-frequency
cepstral coefficients. These features were then used to train two deep
convolutional neural networks, resulting in a classifier model. The
uniqueness of this research lies in its use of a dual-feature approach
and the employment of deep convolutional neural networks for clas-
sification. This approach has demonstrated high accuracy in emotion
recognition, with an accuracy rate of 0.93 in the validation subset.
The high accuracy and effectiveness of the model can be attributed
to the comprehensive and synergistic use of mel spectrograms and
mel-frequency cepstral coefficients, which provide a more nuanced
analysis of emotional expressions in speech. The method presented
in this research has broad applicability in various domains, including
enhancing human-machine interface interactions, implementation in
the aviation industry, healthcare, marketing, and other fields where
understanding human emotions through speech is crucial.

Keywords: speech emotion recognition, deep learning in SER,
MEL spectrogram, MFCC analysis, audio signal processing, emo-
tional classification, acoustic features, machine learning, emotion
detection, psycholinguistics.
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PO3POBKA METO/IMKH IIOIIYRY PIIIEHDb 3 BUKOPHUCTAHHAM Y JOCKOHAJIEHOTO AJITOPUTMY
IMITIEPATOPCbKUX IITHI'BIHIB (c. 6-13)

A. B. llumaupkuii, 0. M. Pomanos, O. B. Illknaii, B. O. Ba6enko, O. A. Konuians, B. B. KpuBomees, A. B. Bizenpka, T. B. Iliyrina,
T. O. Craciok, C. O. Kamxkesuu

OO6’€KTOM JIOCTIIKEHHST € CHCTEMHU TMHATPUMKY TIPUIHATTS pitienb. [I[peMeToM MOCIIKEHHS € TIPOIeC MPUIHSTTS PillleHHsT B 3ajia4ax
YTIPABJIHHS 3a IOTIOMOTOIO a/lTOPUTMY iMriepatopehbknx minrBinis (AIIl), yrockonaneHoro reHeTHYHOTO alTOPUTMY Ta IITYYHNX HEHPOHHUX
MepEK, IO €BOJIOIIOHYIOTh. 3alIPOIIOHOBAHO METOMKY TOIIYKY PillleHb 3 BAKOPUCTAHHIM yaockonaneHoro AllL. B ocHOBY mocipkentst moksia-
nenuit anroputm Al — s nomyky pitenss mozo crany o6’exry. [list naguanss AITl BUKOPHCTOBYIOTHCS IITYYHI HEIIPOHHI MepesKi, 10 eBOJIO-
OHYIOT, a JUIst Bibopy Haiikpaimx AITT BHKOPHCTOBYETHCS YIIOCKOHATICHHI TEHETHYHIH aJIropuT™. MeTofinKa Mae HaCTYITHY TIOCJIIOBHICTD Iiii:

— BBEJICHHS BUXI/IHUX JIAHUX;

— BUCTABJIEHHSI aT€HTIB 110 TLTOTIITHI TTOTIYKY;

— mymepaitist Al B 3rpai;

— 3aj1anHs 1movyatkoBoi meuakocti Al ta terioBoro BunpominioBants koxkHoro AIIT;

— po3paxyHoK cranoBuiia koxxuoro Alll ma 3arajbpHiil 17101 TOMIYKY Ta i0T0 BApTOCTI;

— nabsmkenns (Tsokinnga) AITT go inmoro AITT;

— 3mina TpaekTopii pyxy AllL;

— Binbip kpaimux ocobu 3i arpai AIIT;

— pamKyBaHHS OTPUMAHUX PillleHb Ta iX COPTYBAHHST;

— napyannsg 6as sHanb AllL;

— BU3HAYEHHS KIIBbKOCTI HEOOXIHUX 0GUUCTIOBATLHUX PECYPCIB IHTENEKTYAJIbHOI CUCTEMU MIATPUMKHI IPUAHSATTS PillleHb.

OpuriHATBHICTH 3aMIPOTIOHOBAHOI METOANKH TToJisATac y podctaBienti Alll 3 ypaxyBanHsM HeBU3HAYEHOCTI BUXITHUX JAHNX, YIOCKOHAJIE-
HUIMH TIPOIIE/YPaMU TJIOOAIBHOTO Ta JJOKAIBHOTO MOIIYKY 3 YPaXyBaHHSAM CTYIEHIO 3alllyMJIEHOCTI IaHUX PO cTaH 06 KTy aHamnisy. Bukopu-
CTaHHs METOAMKH JI03BOJISIE IOCATTH IiIBUILIEHHSI OllepaTUBHOCTI 06poOKK AannX Ha piBHi 13—17 % 3a paxyHOK BUKOPHCTaHHS JOAATKOBUX
Y/IOCKOHAJIEHHX TIPOIIEYP. 3aIIPOIIOHOBAHY METOAMKY JIOIIIIbHO BUKOPICTOBYBATH /IJIsI BUPIIEHHS 33/1a4 OI[IHKU CKJIAQ/HUX Ta ANHAMIYHUX
MPOIIECiB B iHTEpecax BUPIIIEHH 3aBaHb HAIIOHAIBHOI OE31TeKH.

Kioyosi ciioBa: GararoekcrpeMasibhi (DyHKILT, CHCTEMU THATPUMKY MTPUIHATTS PIllIeHb, AITOPUTM IMIIEPATOPCHKIX MHTBIHIB, ONITHMI3aIlisl.
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PO3POBKA METO/IMKH IOIIYKY PIIEHD 3 BUKOPUCTAHHSIM YIOCKOHAJIEHOTO AJITOPUTMY BLIOK
JIETSIT (c. 14-22)

0. 4. Cosa, O. B. JKyk, O. C. Ilerpyuenko, 0. 3. Aprataes, O. O. Tpoupko, O. II. lllanomnikosa, P. B. Boiiko, €. B. Peasiok,
B. C. llImuroas, B. II. Beanuko

OG6’eKTOM JIOCIIIJUKEHHST € CHCTEMHU THATPUMKU IPUIHATTS irtieHb. [IPeIMeToM JOCTIUKEHHST € TIPOIEC MPUITHSTTS PillleHHsI B 3a/la4ax yIpaB-
JIHHS 32 I0NOMOT010 aropuTMy 010K sietsir (ABJT), y/I0CKOHAIEHOr0 TEHETIHYHOTO aJITOPUTMY Ta IITYYHUX HEHPOHHUX MEPEJK, 1110 €BOJIIOIIOHYIOTb.

3arponoHoBano METOINKY TIOTIYKY PillleHb 3 BAKOPUCTAHHIM yaockoHasenoro ABJI. B ocnoBy nocurimkennst noknagenmii anmroput™ ABJI —
JIUISA TIOIILYKY PIllieHHs o0 ctany 06'ekty. [l HauanHst ABJI BUKOPUCTOBYIOTHCST IITYYH] HEHPOHHI MEPEsKi, 110 eBOJIOIIOHYI0Th, a VIt BitOopy
naitkparx ABJI BUKOPHCTOBY€ETHCST YAAOCKOHATICHUIH FeHeTHIHUE anroprT™. MeToinKa Mae HacTyTIHy MOC/IOBHICTS /iiil. BinOyBaeTbest BBeCH S
BUXIiJIHUX JIAHUX TA BUCTABJICHHS areHTiB 110 IIonuHi romyky. [Ticsis yoro sailicuioetbest mymepaitist ABJI B 3rpai Ta BUCTaBJICHHST TOYATKOBOT (DiT-
nec-ynkiii. [{ami BusHauaeThes sSKicTb ki B paiioni nontyky ABJI ta saificioerses knacudikartis aepes (pkepedt ki) st ABJL Hactymmm kpokom
€ CTBOPEHH:I HOBUX MiCITh 32 IortoMoroio kos3anust ABJI, popmysanmst anroputmy it ABJI pu nasiBrOCTi XMkaka. [licsist goro nepeBipstioThest yMOBU
cezonHoro MositopuHry ABJI, riepeBipsieTbest Kputepiil 3yIMHKY, Ta reHepyIoTbes HOBI 1o3uttii ABJI 3 ypaxyBaHHSIM CTYIIEHIO 3aIIyMJICHOCTI JJaHVX.

OpurinaabHiCTb 3aIIPOIIOHOBAHOI METOJIMKN ToJIsATae y po3cTasienti ABJI 3 ypaxyBaHHsAM HeBU3HAYCHOCT] BUXITHNX IaHUX, Y/IOCKOHAJICHIMI
npoleypaMut TI00aIbHOTO Ta JIOKATBHOTO MOLIYKY 3 YPAXyBaHHSAM CTYIICHIO 3aIIyMJICHOCTI JJAHKX MPO CTaH 00'€KTY aHari3y. BUKOPUCTaHHS Me-
TOJIMKHM JI03BOJISIE IOCATTH TABUIIEHHST ONEPaTUBHOCTI 0OpOOKM faHnX Ha piBHI 21—25 % 3a paxyHOK BUKOPMCTAHHS IOIATKOBUX yIOCKOHAJTEHHX
IpoLe/Lyp. 3alPOIIOHOBAHY METO/IMKY JOLIIbHO BUKOPHCTOBYBATH /ISl BUPIIIEHHs 33714 OLHKU CKJIQ/IHUX Ta JMHAMIYHUX IIPOLIECiB B iHTepecax
BUPIIIEHHST 3aB/IaHb HAILIOHAIBHOI GE3IeKN.

Kii0uoBi cioBa: cucteMu i ATPUMKI IPUIAHATTS PillieHb, rIo6agbHa ONTUMI3aIlis, CKIaIHI mpoleck, 6ioiHCIpoBaHi aJIropuTMu.
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PO3POBKA METO/IUKHU IIJIBUMIEHHS] ONEPATUBHOCTI IPHITHSTTS PINIEHD B OPTAHI3AIIITHO-TEXHIYHUX
CHCTEMAX (c. 23-31)

0. L. JlutBunenko, P. O. Bensikos, I0. B. Bakynenko, B. O. Ipiubkos, b. O. Iloxoaeunxo, C. A. Boiiko, B. I. Kanimos, €. B. /Ipo3auxk,
€. C. KosryH, /1. M. Jleiinuk

OG’'€KTOM JIOC/IIIZKEHHS € TIPOICCH PUIHATTS PillleHb B CUCTEMaX MATPUMKN NPUITHATTS piteHb. [IpeMeToM A0CTiIKEHHST € METO/
TIPUITHATTS PillleHHs B 3a7a4aX YIPaBJiHHS 32 [OTIOMOTOIO alTOpUTMy 3rpai Mop:kiB (AM), yI0OCKOHATIEHOTO TEHETUYHOTO AJTOPUTMY Ta
HITYYHUX HEHPOHHIX MEPEK, 10 eBOIOIIOHYIOTh. 3alIPOIIOHOBAHO METOINKY TOIIYKY PillleHb 3 BAKOPUCTAHHSAM YZI0CKOHAJIEHOTO aJITOPUTMY



rpai MOpsKiB. B OCHOBY JI0CIiIKEHHS MOKJIaIEHUI aJITOPUTM 3rpal MOP:KIB — ISt TIONTYKY PillleHHsT 0/0 cTany 06’ekTy. [/ HaBYaHHs areH-
TiB MOP3KIB — BUKOPUCTOBYIOThCSI IITYUHI HEIIPOHHI MEPEKI, 110 €BOJIIONIOHYIOTh, a /Ui BiGOPY HAKpAIIMX areHTiB MOPIKIiB BUKOPUCTOBY-
€ThCST YIOCKOHAJICHWI TEHETUIHITH aITOPUTM. MeToIiKa Ma€ HaCTYITHY HOCITiIOBHICTD [Tl

— BBEJICHHS BUXI/IHUX /IAHUX;

— mymepariiss AM B 3rpai;

— BU3HAYEHH [T0YATKOBOI mBUAKOCTI AM;

— BUCTaBJIeHHS AM 110 IJTOINHI TTOIIYKY;

— TIOTIEPEJIHE OIIHIOBAHHS TiITHKY Tonryky AM;

— kytacudikaris mprepes ki st AM;

— copryBaHHs Hafikpamux ocobun AM;

— OHOBJICHHS 1103uU1Lii1 AM;

— mirpamnis AM;

— mepeBipKa HAsTBHOCTI XIDKAKa;

— 1epeBipKa KPUTEPiio 3yIHHKY;

— Breva Ta 60poThOA 3 XMIKAKAMI;

— [epeBipKa KpUTepito 3yIuHKY;

— HaB4anng 6a3 sHaHb AM;

— BU3HAYEHHS KiJIbKOCTI HEOOXIAHIX 06UHUCTIOBATLHUX PECYPCIB, IHTENIEKTYaTbHOT CHCTEMHU THATPUMKH NIPUNHSTTS PillleHb.

OpHTiHAIBHICTD 3aIIPOHOHOBAHOI METOJMKY OJISITAE Y Po3cTaBiieHHi AM ypaxyBaHHSIM HEBU3HAUYCHOCTI BUXIIHUX JIAHUX, YZIOCKOHAJICHIMU
TIPOIIEY PAMHT TTIOOATBHOTO Ta JTIOKATBHOTO OTYIIIKY 3 YPAXyBAHHSIM CTYTIEHIO 3AIIyMJIEHOCT] JAHNUX PO CTAH OPTaHi3aliiiHo-TeXHIYHNX crcTeM. Bu-
KODHCTAHHST METOIUKH JIO3BOJISIE IOCSTTH T IBUIEHHS ONIEPATUBHOCTI 06pOOKH farux Ha piBHi 13—16 % 3a paxyHOK BUKOPHCTAHHS IOJIATKOBUX Y10~
CKOHAJIEHNX TTPOIIe/LyP. 3arponoHOBaHy METOANKY JOIIBHO BUKOPUCTOBYBATH /ISl BUPIIIEHHS 3aa4 OIIHKN CKIQ[HIX Ta JMHAMIYHUX HPOIIECIB.

KmouoBi ciioBa: opranizaiiiino-TeXHiuHi CUCTeMU, CUCTEMU MiATPUMKHU IIPUNHSATTS PillleHb, CKJIA/IHI TIPOIIECH, OTITUMI3alliliHi 3aBIaHHs.
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PO3POBKA HEIIPOMEPE;KEBOI MO/IEJII JIJISI IPOTHO3YBAHHS BILIUBY ®OC®OPY HA BPOKAVHICTD APOI
MIIEHUII (c. 32-38)

Saltanat Sharipova, Akerke Akanova, Nazira Ospanova

P0o3po6ieHo HelpoHHY MepeKy IS POrHO3yBaHHs BILIUBY (ochopy Ha BpoxaliHicTh spoi mienuii. OCHOBHA yBara IpUIIISETHCS
HeHPOHHII Mepeski, BKII0Uaoun ii CTPyKTYpY, IapaMeTpu, MeTO/IN HaBYaHHS Ta Pe3y IbTaTH, 0B’ s13aHi 3 BIInBoM (ocdopy Ha BpoxKalHICTh
SIPOT MIEHUIH. A TaKOK MPEICTABICHUH aJITOPIUTM PO3POOKU MOJIei HEHPOHHOT MepeskKi.

Jlociskents GyJI0 TPOBEACHO 3 METOIO 3a/0BOJIEHHS KPUTUYHOI TTIOTPeOr y po3polIi HEHPOHHOI MepesKi /I IPOrHO3YBaHHA BILUIUBY
docdopy Ha BposkalinicTh spoi murennni B Pecrry6Gorini Kasaxcran.

Jlnst anastisy janux Oy BUKOPUCTaH] BXiIHI JaHi, 110 0X0IumioioTh nepioz 3 2012 1o 2022 pik, BKIOYAI0YM KIIMaTHYHI TOKa3HUKH, PErioHab-
Hi ocobmmBocTi Ta BHECeHHsT (hocdopy. [IIbOBOIO 3MIHHOIO € BPOKAIHICTB poi nimeHutt. Jlist 3a6e31medeHHst TOUHOCTI A0CIKEHH ST aHi OyJm
ToTepeHbo 06pOBIIEH] Ta CTAHIAPTH30BAHI, a TAKOK OYJI0 TPOBEIEHO aHAIT3 BUKUIIB Ta BinximieHb. Pospobiiena Heiipomia Mepeska OyJia HapueHa
i POTECTOBAHA /10 OTPUMAHHS KPAIIUX PE3YJIbTaTiB. B IKOCTI METPUKHU OIIHKU SIKOCTI IPOrHO3YBaHHs OyJia BUKOPUCTAHA CEPEIIHbOKBAPATIIHA
nomusika (Mean Squared Error). logatkoBo OyJiv po3riisiHyTi Taki MOKa3HUKH, sIK cepeiist abCoMOTHA MOMIJIKA Ta Koe(illieHT jetepMinartii.

PesyabsraTu gocaipkenia nokasaan MSE y posmipi 7.12, 1m0 BKasye Ha Te, 1110 MOZeb 100pe Y3TOMKYETHCA 3 JAaHUMU Ta POOUTH TOUHI
MIPOTHO3H, IO TAKOXK CBIAYUTH PO HOTO MPAaKTHYHY 3HauYnMicTh. Kopessiiiiinnit anasis o3HaK 1MoKasas, 10 BHeceHHs (hocdopy Ta BposxKaii-
HICTB SIPOI MITIEHUIT MAIOTh TTO3UTHBHY 3a/eKHICTD. Li pe3ybrartit MoKy T Oy TH Iy’Ke KOPUCHUMIT TSI CITBCHKOTO TOCTIONAPCTBA Ta arpapHuX
MIJAITPUEMCTB, OCKIIbKY I03BOJISAIOTH ONITUMI3yBaTH BHeCeHHs (hocopy B IPYHT i MiZIBUIIUTH BPOKANHICTD MIIEHNUIL.

KorouoBi ciioBa: reiipoMepeskeBa MOJIENb TPOTHO3YBAHIHS, TIPOTHO3YBAHHsI BPOSKANHOCTI, ami mpo docdop, HefpoHi Mepesxki.
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PO3POBKA IIEPEJIOBOT MOJIEJII JIJISI AHAJII3Y ICUXOEMOIIIITHOTO CTAHY JIIOJIMTHU HA OCHOBI IITYYHOTO
IHTEJEKTY (c. 39-49)

Zharas Ainakulov, Kairat Koshekov, Alexey Savostin, Raziyam Anayatova, Beken Seidakhmetov, Gulzhan Kurmankulova

JlocTipKeHHsT 30cepe/iyKeHo Ha po3polIti HOBOTO METOY aBTOMATUYHOTO PO3Mi3HaBaHHsT Ticnxoemortiinix cranis moaunn (ITCJT) 3a gornomMorono
TexHosorii rimbokoro Hayanms. Lleit MeTos 30cepe/kennii Ha aHali3i MOBHUX CUIHAIIB Jist Kaacuikaltii pisHux emoriiinnx cranis. OCHOBHUM
3AB/[AHHSIM I[bOTO JIOCJIUKEHHS € TOYHA OaraToKIacoBa K1achiKariis cCeMI MCHXOEMOIIIHNX CTaHIB JIO/IUHIL, & CAMe PAJIOCTI, CTPaxy, THIBY, CMYTKY, OTT-
[V, 3AIMBYBAHHS T2 HEHTPAIBHOTO CTAMy. TpanIIiiii MeToi HaMaraiicst TOIHO PO3PI3HUATH TTi CKIIAIHI eMOITiiTHi HIOaHCH B MOBI. J{0C/Ti/PKEH ST yCITTHO
PO3POOUIIO MOZIETD, 3/[ATHY BUTATYBATH iH(OPMATHBHI XapAKTEPUCTUKU 3 ay/l03aINCiB, 30KpeMa MeJI-CIIEKTPOrPAMI Ta MeJI-4aCTOTHI KelCTPaIbHi
koeditientw. TToTiM 11 (hyHKINT Oy BUKOPKCTAH] ISl HABYAHHS JIBOX IIMOOKHMX 3TOPTKOBUX HEHPOHHKUX MEPEsK, 10 MPU3BEJIO 10 CTBOPEHHST MO
Kacudikatopa. YHIKaJIbHICTb 1[bOTO JIOC/IZKEHHST MOJISIrae Y BAKOPUCTAHHI HOABIHOTO MiAXO/TY Ta BAKOPUCTAHHST IJIMOOKUX 3rOPTKOBUX HEHPOHHIX
Mepesk utst kiacuikartii. Lleit mmizxiz mposieMoHCTpyBaB BUCOKY TOUHICTb Y PO3IIi3HABAHHI eMOILiil i3 okasHukoM TouHocti 0,93 y miMHOXKMHI 1Iepe-
Bipku. Bucoky TouHicTh i eheKTUBHICTD MOJIEITi MOJKHA MOSICHATH KOMILIEKCHAM 1 CHHEPTreTUYHIM BUKOPHCTAHHIM MeJI-CIIEKTPOTPaM i MeJI-4aCTOTHUX
KeIcTpaibHUX KoeillieHTiB, sKi 3a0e311e4yI0Th JeTaIbHIlINiT aHal3 eMOIIIHUX MPOSIBIB y MOBJIEHH]. MeTOJ, PE/CTaBIeHIiT Y 1IbOMY JI0CII/PKEHH],
Ma€ TIIPOKe 3aCTOCYBAHHS B PI3HUX cdepaX, y TOMY YHCTi /7T TOKPAIIEHHST B3aEMO/Iil MK JIIOAMHO-MAIIMHHUME iHTepdeiicaMil, BIIPOBAIKEHHS
B aBialliiiHiil IPOMUCIOBOCTI, OXOPOHI 3/I0POB’sI, MAPKETUHT'Y Ta iHIIUX cepax, /e PO3yMiHHS JIOICHKIX eMOIIiil Yepe3 MOBY MA€ BUPIIIA/IbHE 3HAYCHHSL.

Kio4oBi cii0Ba: posmisHaBaHisi MOBHIX €MOILH, T/IMOMHHE HABYAHHS B PO3II3HABAHHI MOBHUX eMOILi#, ciiekrporpama MEL, ananis MFCC,
00poOKa 3BYKOBHX CUTHAJIIB, eMOIliiiHa Kiacudikallist, aKyCTHUHI 0COOINBOCTI, MalIMHHE HAaBYAHHS, BUSBJICHHS eMOIIil, ICUXOMIHIBICTHKA.



