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MHNCUXOJOI'TYHI ACHIEKTU BUKOPUCTAHHS LITYYHOI'O
IHTEJIEKTY Y COEPI 'OCTHUHHOCTI
Jap’a I'peuxo
Muxonaigcokuii HayionanvHuil azpapruii yHieepcumem, m. Mukonais, Ykpaina

CydacHa 1HIyCTpis TOCTMHHOCTI aKTHBHO TPaHC(OPMYETHCS IMiJl BIUIMBOM HUMPOBUX TEXHOJOTIH.
loTeni, pectopann Ta iHII MIOPUEMCTBA c(epr TOCTUHHOCTI BHUKOPUCTOBYIOTH EIIEKTPOHHI CHCTEMH
OpoHIOBaHHsI, MOOLTBHI CEpBiCH, aBTOMaTU30BaHi cuctemu ympaniiHasg, CRM-texHonorii, 4yar-60Tu Ta
3aco0u aHamizy nanmx. OcobnuBoro 3HaueHHs HaOyBae mTy4ynuid iHTenekT (LI), MokimHMBOCTI sKOTO
J03BOJISIIOTh ~ aBTOMAaTH3yBaTH OKpeMmi omepaiii, aHami3yBaTW 3HAa4yHI MacuBH 1HQoOpMalii Ta
BJIOCKOHAITIOBATH B32EMOJIIO 3 TOCTSIMH.

Buxopuctanus Il y cdepi TocTHHHOCTI Mae He JHIIE TEXHOJOTIYHMM Ta EKOHOMIYHUH, a i
MICUXOJIOTIYHUN BUMIp. Pe3ynbTaTHBHICTD YNpPOBAHKEHHS IHTENEKTYaJbHUX TEXHOJIOTIH 3HAYHOIO MipOro
3aJIeKUTh BiJl TOTO, SIK iX CIIPUIMarOTh rocTi Ta mpaniBHUKU. OcoOIMBOro 3Ha4eHHs1 Ha0yBalOTh JI0Bipa 110
TEXHOJIOT1i, TOTOBHICTb B3a€EMOJISITH 3 aBTOMAaTU30BAHMMM CHCTEMaMH, CTaBJIIEHHA JI0 3aMILICHHS
TpaaullifHOro 0O0CIyroByBaHHs LHM(POBHM, a TaKOXX IICUXOJOTIYHA ajanTaiis MepcoHaTy 0
TEXHOJIOTTYHUX 3MiH.

OnHUM 13 KITIOYOBUX NCUXOJOTTYHUX YMHHUKIB mpuiHATTS LI coxuBayamu € nosipa. JlocmikeHHs
O. H. Chi, C. G. Chi, D. Gursoy Tta R. Nunkoo mokasye, 1o moBipa 10 B3aemoii 3 poootamu Ha ocHOBI 1L
ICTOTHO BIIJIMBAa€ HAa HaMip KJII€HTIB KOPUCTYBATUCS TAaKUMH TEXHOJOTisIMU Yy cepi roctuHHOCTI [1]. OTxe,
BripoBakeHHs LI motpeOye He numie TeXHIYHOI HAAIMHOCTI cUCTeMH, aje W (opMyBaHHS MO3UTHUBHOTO
KOPHUCTYBAILKOTO JIOCBITY Ta 3p03yMiJIOl B3a€EMOJIi1 MIXK KJTIEHTOM 1 TeXHOJOTi€l0. BoHOYac TexHOMOTi4HA
3pYYHICTh HE YCyBae€ TOTpeOM B JIOJCHKOMY KOMIIOHEHTI 0OciyroByBaHHs. J[nsi cdepu TOCTHHHOCTI
BaXXJIUBO TMOEIHYBATH MOXJIMBOCTI aBTOMaTH3allii 3 NMpodeciiiHOI KOMYHIKAIi€l0 MepcoHaly, OCOOIUBO
KOJIM CHUTYallisl TOTpeOye 1HIMBIAyaIbHOTO IMiAXOMY, MOSACHEHHS a00 €MOIIMHOI MIATPUMKHU TOCTs. Takuit
HiAX1J Aa€ 3MOTY BUKOPUCTOBYBATH IepeBard MUGPOBUX TEXHOJIOTIH Oe3 MOBHOI 3aMiHU Oe3nocepeaHbol
B3a€MOJIT MK MTPALIIBHUKOM 1 KJIIIEHTOM.

Bukopucranns Il B 3aknagax iHAyCTpii TOCTUHHOCTI TakoXX IOB's3aHEe 3 aBTOMAaTH3alli€lo OizHec-
npoueciB. H. A. Anromkosa, JI. O. I'puzoBcbka Tta H. B. Ilpunena posrasgators I sk TexHomorio
aBTOMaTH3alii 3aKiagiB TOTEJbHO-PECTOPAHHOrO Oi3HECy Ta MiAKPEeCHIoTh WOro posib B 1HTErparii
1H(hOpMaLIHHUX CUCTEM 1 TEXHOJOTIN MiAIPUEMCTB TOCTUHHOCTI [2]. ABTOMaTU30BaHi CUCTEMH JOLIIBHO
BUKOPHUCTOBYBaTH Ul CTAaHJApTH30BAHUX 1 MOBTOPIOBAHMX ONepaliif, ToAl sSK y HECTaHIApTHUX 1
KOH(IIKTHUX CUTYyalisIX 0COOJMBOroO 3HaU€HHsI HA0yBalOTh 1HIUBIAYaTbHUHN MIJAX1J, THYYKICTh KOMYHIKaLlii
Ta JIIOJIChKa B3aEMOIis.

Oxpemum HanpsimoM BukopuctanHs LI € nepconanizanis obciayropyBanns. 0. O. Ileiiko Bu3Havyae
IITYy9HUH 1HTENEKT SK TEepPCHeKTHBHHUN IHCTPYMEHT IMEepCOHANI3aIlil MOCIyr iHIycTpii TOCTHHHOCTI Ta
PO3IIIsIIa€ HOro BUKOPUCTAHHS JUIsSl KPAIIOTO PO3YMIHHS 1 3a/I0BOJIEHHS MOTPEO KIIIEHTIB HA PI3HUX €Tamax
ob6cmyroByBanHs [3]. LludpoBi cucTeMu MOXYTh OMPalbOBYBATH 1H(GOPMAIIIO TIPO MOMEPEAHIO B3AEMOIIIO0
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KJIIEHTa 3 MAMPUEMCTBOM, HOTO 3aMOBJICHHSI Ta BHOIp IMOCIYT, IO CTBOPIOE MOKJIMBOCTI IS ajarTarlii
MPOMNO3HULIHN 10 MOTPEd KOHKPETHOTO TOCTSL.

[ITyyHuii 1HTENEKT BIUIMBAE HE JIMINEC HA KIIEHTIB, aj€ W Ha MpPaIliBHUKIB IHIYCTpPii TOCTHHHOCTI.
ABTOMaTH3aIlisl 3MIHIOE 3MICT OKpeMux npodeciiiHnx (yHKIiH 1 moTpedye onaHyBaHHS HOBHX IH(PPOBHX
KoMreTeHTHOcTel. [lpu 1bOMy TEXHONOriuHI 3MIHM MOXXYTh BHUKJIMKATH TICHXOJIOTIYHY HEBIEBHEHICTb
moao0 MaioytHroro podouoro micus. J. J. Li, M. A. Bonn ta B. H. Ye BcranoBwiM, 1o crpuitHsaTa
MpaliBHUKaMH TOTEJIIB HEBIIEBHEHICTh y 3alHATOCTI, MoB's3aHa i3 LI, icToTHO BIUIMBaEe Ha 3aIy4CHICTh y
poboTy Ta onocepeaKoBaHO — Ha Hamip 3BinbHUTHCA [4]. OTXe, dpoBa TpaHcopmarllis morpedye yBaru
HE JIMIIIE IO TEXHIYHOI MiATOTOBKH IEPCOHATY, aJIe i JI0 IICUXOJIOTIYHOTO CIPUHHATTS OpraHi3amifiHIuX 3MiH.

[Icuxomnoriuna aganTalisi HepcoHaly 10 HUPPOBUX 3MiH nepeadayae 3po3yMijie MOSICHEHHS POJIi HOBUX
TEXHOJIOT1{, HAaBYaHHS NPAIIBHUKIB 1 (hOpMyBaHHS BIIEBHEHOCTI Y BUKOPUCTAaHHI U(PPOBUX THCTPYMEHTIB.
Ile o0cobmMBO BaXIMBO 3 OTJSAYy Ha pe3yJdbTaTH JOCHIKEHb, SKi TOB'S3yl0Th crpuidHaTTs I
MpaliBHUKaMHA TOTEJIB 13 HEBIEBHEHICTIO Yy 3alHATOCTI, 3aJy4eHICTIO B pOOOTYy Ta HamipamMHu 010
3BUTbHEHHS [4]. [IcMXONOTriYHMK acmeKT yMpOBA/PKEHHS IITYYHOT'O IHTEICKTY BH3HAYAETHCS HacaMIIePe]T
XapaKTEPOM B3a€EMOJII JIFOAWMHM 3 TeXHOoJoriew. JIisi mpaiiBHUKIB CPEprd TOCTUHHOCTI BaXKIIMBUMHU €
ajanTamis 10 HOBHX HU(POBUX IHCTPYMEHTIB, TOTOBHICTh O NPOQECciiHuX 3MiH, PO3BUTOK HUPPOBOL
KOMIIETEHTHOCTI, KPUTHUYHOTO MHCIEHHS Ta 3JaTHOCTI KOHTPOJIIOBATH pE3yJNbTaTh POOOTHU IITYYHOIO
iHTeNekTy. BomHOWAac HagMipHA TEXHOJOTI3allis MOXE 3MEHIIYBAaTH OE3MOCEePEIHI0 MIXKOCOOUCTICHY
B3a€EMOJII0, 0 MOTpedye 30epekeHHs OanaHCy MIDK aBTOMAaTH30BAaHMMH CEpBICAMH Ta JIIOJICHKUM
CIIUTKYBaHHSIM.

TakuMm 4MHOM, MiATOTOBKA MailOyTHIX (haxiBIIB TOTEIbHO-PECTOPAHHOI CIIPAaBU MOBHHHA IependadaTu
PO3BHUTOK HE JMIIe NpodeciiHuX, ane W MUPPOBUX Ta KOMYyHIKATHBHUX KOMIETEHTHOCTEW. [limBuIIeHHS
piBHA IHTENEKTyaJIbHUX 1 EMOLIMHUX KOMIIETEHTHOCTEH Ma€ CTaTH MPIOPUTETOM Yy HaBUAJIbHUX 3aKjajax,
OCKUTPKM 1€ HE JIMIIe TOKpallye€ HaBYaJIbHI pe3yNbTaTH, aje i crnpuse (GOpMyBaHHIO €PEKTHBHHUX
npodeciiHUX Ta COIllaIbHUX HABHYOK[5]. [IpaniBauk Mae posymita MoxiuBocti LI,  ymitu
BUKOPUCTOBYBaTH LU(POBI IHCTpYMEHTH y mpodeciiiHiil MisIpbHOCTI Ta BogHOYac 30epiraTw Ti CKJIaaO0Bi
00CITyrOoByBaHHS, Y SIKMX 0COOJMBOTO 3HAYCHHs Ha0yBae Oe3mocepeHs MixKOCOOUCTICHA B3aEMO/TiSI.

OTxe, 3aCTOCYyBaHHSI IUTYYHOTO IHTEJEKTY Yy c(epl FOCTMHHOCTI Ma€ BHUPAKEHUH MCHXOJIOTTYHUI
acmekT. g KII€HTIB Ba)UIMBUMHM YMHHHUKAMH € JIOBIpa JI0 TEXHOJOTil, TOTOBHICTh B3a€MOMISTH 3
ABTOMATHU30BAaHNUMHU CHCTEMaMU Ta 30€pPEeKEHHS MOXKJIMBOCTI JIFOJICBKOTO KOHTakTy. [[ns mepconamy
BrpoBapkeHHss Il  moB's3ane 3 HeoOximHicTIO mpodeciiiHoi  aganTamii, oOmaHyBaHHA HOBUX
KOMITIETEHTHOCTEH, a TaKOX 13 TaKUMHU TICHXOJIOTIYHMMH UYWHHHUKAMH, SIK HEBIEBHEHICTh Yy 3ailHSATOCTI.
EdexTuBHo0 Monemto nuudpoBoi Tpanchopmanii chepr rocTHHHOCTI € moenHaHHs Moskiauocted LI 3
npodeciiHUMHA Ta KOMYHIKATUBHUMH KOMIICTEHTHOCTSIMHM IEPCOHATY, IO JO03BOJIIE BUKOPHCTOBYBATH
mepeBard aBTOMAaTH3allii, HE BTpavyalOud 3HAYEHHS JIIOJCHKOI B3aeMoOil y (opMyBaHHI JOCBiy TOCTS.
[TepcrieKTHBHUM HANPSIMOM TOJATBIINX JAOCTI/DKEHb € BUBYCHHS TICHXOJIOTIYHOT TOTOBHOCTI TIEpCOHAITY i
cniokuBaviB 70 B3aemonii 31 LI, BnimuBy aBTomMarn3auii Ha nmpogeciiiHy MOTHBAIIO MPALIBHUKIB, JOBIpY
KJIIEHTIB Ta SIKICTh MI>KOCOOMCTICHOT KOMYHIKAIli y cepi TOCTUHHOCTI.
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Introduction and Problem Relevance. The rapid advancement of modern wireless
telecommunications, the exponential increase in Internet of Things (loT) devices, and the intensive
utilization of electromagnetic spectrum have led to unprecedented congestion in the radio frequency
environment. In contemporary civilian and tactical radio communications, cognitive radio systems, and
electronic surveillance, radio environments are characterized by high signal density, non-cooperative
transmissions, dynamic frequency sharing, and severe channel distortions. Under these conditions, the
receiver often possesses no prior knowledge regarding the parameters of incoming emissions, such as carrier
frequency, symbol rate, pulse-shaping filters, or modulation scheme.

Automatic Modulation Classification (AMC) functions as a crucial intermediate processing step situated
between signal detection and subsequent demodulation or intelligence analysis. Traditional demodulators
require exact knowledge of the modulation type to configure matched filters and recovery loops. AMC
algorithms enable non-cooperative receivers, cognitive transceivers, and spectrum monitoring stations to
recognize transmitted signal formats autonomously. Achieving real-time, highly accurate modulation
identification under hostile propagation conditions-characterized by low Signal-to-Noise Ratio (SNR),
fading channels, and active jamming-is a foundational requirement for modern electronic communications
and radio intelligence.

Limitations of Conventional Approaches. Historically, AMC algorithms have been categorized into
two principal methodologies: Likelihood-Based (LB) decision approaches and Feature-Based (FB) pattern
recognition techniques. Likelihood-based methods, including the Average Likelihood Ratio Test (ALRAT),
Generalized Likelihood Ratio Test (GLRT), and Hybrid Likelihood Ratio Test (HLRT), treat modulation
classification as a formal composite hypothesis testing problem. While LB techniques are theoretically
optimal in the sense of minimizing classification error probability in additive white Gaussian noise (AWGN)
channels, they exhibit severe computational complexity. The evaluation of multi-dimensional likelihood
functions requires intensive numerical integration over unknown parameters such as phase jitter, timing
offsets, and channel gains, rendering real-time execution intractable on embedded receivers. Furthermore,
LB algorithms suffer from extreme sensitivity to channel modeling mismatches.

Conversely, feature-based methods extract hand-crafted expert statistical features from intercepted
signals and utilize classical decision trees, spectral thresholding, or shallow classifiers (such as support
vector machines or k-nearest neighbors). Key extracted descriptors include instantaneous amplitude,
instantaneous phase, instantaneous frequency, higher-order statistics (HOS), and cyclic cumulants (such as
fourth- and sixth-order cumulants C40, C42, and C63). Although FB algorithms offer significantly reduced
computational complexity compared to likelihood formulations, their diagnostic reliability degrades abruptly
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