Paspen «<ABTOMaTuKa. DHepreTuka. IKT>» W

DOI 10.52209/1609-1825_2024_3_401 UDC 001.102:004(045)

Integrating Blockchain and Al for Optimized Digital
ldentity Verification

1XJUMAGALIYEVA Ainur, Master's Degree, Senior Lecturer, ainyr_mir@mail.ru,
1ZHAMANGARIN Dusmat, PhD, Associate Professor, dus_man89@mail.ru,

2MURATOVA Gulzhan, Cand. of Phys. and Math. Sci., Associate Professor, mugk@mail.ru,
2KOXEGEN Aliya, Senior Lecturer, suinali@mail.ru,

K. Kulazhanov Kazakh University of Technology and Business, K. Mukhamedkhanov Street,
37a, Astana, Kazakhstan,

2NCJSC «S. Seifullin Kazakh Agro Technical Research University», Zhenis Avenue, 62,
Astana, Kazakhstan,

*corresponding author.

Abstract. The rapid evolution of the digital age the use of blockchain and artificial intelligence
to improve digital identification methods responds to the challenges of ensuring the security
and reliability of personal data. Traditional verification methods are increasingly inadequate,
evidenced by the alarming escalation in identity fraud incidents. In response, this research
explores an innovative integration of blockchain technology and artificial intelligence to for-
tify the security, efficiency, and privacy of digital identity verification processes. Blockchain's
decentralized and immutable ledger offers a new paradigm for secure and manageable digital
identities, while AI's capabilities in automating complex processes and detecting fraud through
pattern analysis provide a complementary, synergistic solution. This study addresses the chal-
lenges of traditional verification systems, highlights the potential of integrating blockchain
and artificial intelligence, and presents a methodology for creating an identity verification
information system. Results validated through a series of tests, demonstrating significant
improvements in verification accuracy, speed, and resistance to fraudulent activities. Despite
promising outcomes, challenges such as scalability, privacy, and integration complexity were
identified, with proposed solutions aiming to address these issues for the practical implemen-
tation and long-term success of integrated digital identity verification systems.

Keywords: blockchain, artificial intelligence, digital identity verification, cybersecurity, priva-
cy, scalability, fraud detection.

to and mitigate the evolving landscape of on-
line fraud. Amidst these challenges, the global

Introduction
In the rapidly evolving digital age, the veri-

fication of identities has become a critical com-
ponent of online security, trust, and privacy.
This importance is further underscored by the
alarming increase in cybercrime and identity
theft incidents worldwide. According to Cyber-
security Ventures, cybercrime damages are
expected to reach $6 trillion annually by 2022,
doubling from $3 trillion in 2020. This dramatic
rise underscores the pressing need for more
robust and reliable identity verification mech-
anisms to safeguard against such threats [1].

A study by Javelin Strategy & Research
highlights the extent of this issue, revealing
that identity fraud scams accounted for $56
billion in losses in 2020, affecting 49 million
consumers. These developments point to a
critical demand for secure and efficient digi-
tal identity verification systems that can adapt

digital identity solutions market is witnessing
significant growth, expected to expand from
$13.7 billion in 2021 to an estimated $30.5
billion by 2024, according to MarketsandMar-
kets [2].

In response to these challenges and oppor-
tunities, this research proposes an innovative
approach that integrates blockchain technolo-
gy and artificial intelligence to enhance the se-
curity, efficiency, and privacy of digital identity
verification processes. Blockchain technology
offers a decentralized and immutable ledger,
presenting a new paradigm for securing and
managing digital identities. Simultaneously,
Al's capabilities in automating complex pro-
cesses and detecting fraud through pattern
analysis complement blockchain's strengths,

offering a synergistic solution to the pressing



B Tpyabl yHuBepcuTeTa N23 (96) - 2024

issues of digital identity verification.

The novelty and value of this research lie in
its exploration of the integration of blockchain
and Al as a holistic solution to the challeng-
es of digital identity verification. By leveraging
the decentralized architecture of blockchain for
enhanced security and transparency, and the
computational power of AI for efficiency and
adaptability, this integrated approach presents
a forward-thinking strategy to combat cyber-
crime and identity theft. This study aims to
contribute to the field by offering a compre-
hensive analysis of the effectiveness of this
integrated system, highlighting its potential
to revolutionize digital identity verification in
response to the growing threats and demands
of the digital age.

Literature review

The integration of blockchain and artifi-
cial intelligence for optimizing digital identity
verification emerges as a crucial innovation in
addressing the complexities of modern cyber-
security threats. The escalating incidents of
cybercrime and identity fraud have illuminat-
ed the deficiencies in traditional verification
systems, prompting researchers to seek more
robust solutions. According to Li et al. (2020)
critically assesses traditional digital identity
verification methods, demonstrating their vul-
nerability to advanced cyber threats due to
reliance on centralized databases [3]. Their
research highlights a significant shift towards
decentralized models as a method to enhance
security and trust in digital transactions.

Dwivedi et al. (2021) explores the applica-
tion of blockchain technology in securing digi-
tal identities, offering a comprehensive review
of its decentralized and immutable ledger's
potential to improve data integrity and estab-
lish user trust. The study identifies, through
empirical analysis, the technology's scalabili-
ty, and interoperability as primary obstacles,
suggesting targeted research to overcome
these limitations for its effective use in iden-
tity verification [4]. Simultaneously, the role
of Al in enhancing the verification process has
been extensively reviewed by Venugopalan et
al. (2023), examining Al's capability to auto-
mate verification and improve fraud detection
through machine learning and pattern recogni-
tion techniques [5]. Their findings point to Al's
significant impact on reducing manual errors
and increasing the speed and accuracy of iden-
tity verification, employing data from various
Al-driven verification trials.

The collaborative potential of blockchain
and Al technologies in revolutionizing digital
identity verification has been the subject of
investigation by Hussain et al. (2021). Their

EDPA research presents a novel approach through

the integration of blockchain's secure infra-
structure with AI's analytical proficiency, ef-
fectively enhancing the verification process's
reliability and efficiency [6]. Utilizing a proto-
type system, their study demonstrates marked
improvements in the speed and accuracy of
digital identity verification, underscoring the
synergistic benefits of this integration. Agate
et al. (2021) further substantiates the need
for an integrated blockchain and Al system for
digital identity verification, advocating for the
development of a framework that leverages
both technologies. Their literature review and
meta-analysis emphasize the potential of such
integration to meet the evolving demands of
digital identity verification, highlighting the im-
portance of addressing the challenges related
to scalability, privacy, and interoperability [7].

The confluence of blockchain and Al rep-
resents a promising frontier in the quest for
secure, efficient, and user-centric digital iden-
tity verification systems. This literature review
underscores the collective efforts of research-
ers to explore and validate the integration of
these technologies, paving the way for a new
era of digital identity verification that is adept
at countering modern cyber threats.

Methodology

Building on the foundation laid in the in-
troductory part of the article, the methodolo-
gy section delves into the practical application
of blockchain and Al technologies in crafting a
state-of-the-art system for digital identity ver-
ification. We describe the process of construct-
ing a decentralized identity framework, where
digital credentials are issued, stored, and veri-
fied. This system leverages smart contracts on
a blockchain to automate the verification pro-
cess, while AI algorithms are employed to en-
hance accuracy and efficiency, analyzing and
validating credentials against a myriad of data
points to ensure authenticity. The methodolo-
gy emphasizes the synergy between the im-
mutability and transparency of blockchain with
the dynamic analytical capabilities of AI, re-
sulting in a robust verification mechanism that
can adapt to the evolving landscape of digital
identity.

Firstly, the process begins with the gener-
ation of a presentation request for a verifiable
credential through a server-side JavaScript
application, TridentVerifierApp.js. This applica-
tion creates a unique nonce, which serves as a
one-time token, ensuring that each request is
fresh and preventing replay attacks. A client ID
is also constructed, providing a unique identi-
fier for the transaction. Next, the server ap-
plication builds a request for a specific type of
verifiable credential - here exemplified by the
«Milgears transcript» credential. This request
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json

res.sendFile(’public/index.html’, {root: _dirname})

// Generate an presentation request, cache it on the server,
// and return a reference to the issuance reqeust. The reference
// will be displayed to the user on the client side as a QR code.
app.get('/presentation-request’, async (req, res) => {

// Construct a request to issue a verifiable credential

// using the verifiable credential issuer service

state = req.session.id;

const nonce = basedurl.encode(Buffer. from(secureRandom. randomUint8Array(10)));
const jl:ientld = “https://${req.hostname}/presentation-response”;

const requestBuilder = new RequestorBuilder({
crypto: crypto,
clienthame: client.client_name,
clientld: clientld,
redirectUri: clientld,

mo files > Preser
14,347 payload
{

"is:

sponse;json >

s": "https://self-issued.me",
afoifisldk”,
1 "n-0S6_WzA2Mj",
1311281970,
1311280970,

CE ]
secp256k1”,
; did:ion:nmafdanafdaf12jklnilnlhazhjanfuldveri-keyl",
"kty":"EC",
"x":"7KEKZaSxIPh7LVqHDyUpb2HgEe3nABRK7eU1XsmB1 -H" ,
"y":"3z1g]_ml4RhapyEnS)71vU-4£53iBvZraKgxUjER190"

aYUQ7mgL2SHQ_LNTeVN2rtu7xFP-3Y2E00HV22¢FO"
d:ion:njn94164162gf1qp316n11kj15n1jap9sonl”,
yIhbGei0iJIUZIINAISI. .." // Verifiable Presentation see content below

logoUri: client.logo_uri,
tosUri: client.tos_uri,
client_purpose: client.client_purpose,
attestation: {

presentations: [

/1 Proof of presentation, by matching the signature of the presenter with the DID of the subject in the credential
hhbXBSZS53b20vazVscyImb28uandriwibmInI joxNTQxNDKzNZIOLCIpYXQi0
FELNDEQOTH3MIQs ImVAcCIGMTU3MZAYOTCyHywibmOuY2Ui0i I2NFARNSHMONUZTZXTILCI2Yy I6ey JAY
29udGVAdCT6Hy JodHRwc zovL 3d3dy5 3ty ] i

meviHiAXOCO 3 YO2MST

s

{
//request the Milgears transcript Verifiable Credential
credentialType: "https://schemas.milgears.osd.mil/credentials/schemas/test”,
required: true
}
]

38

v
g

I

// Unencrypted content of the VP (Verifiable Presentation) included on line 25

1g": "RS256",
ICH g

Figure 1 — Process flow for Blockchain-Al integrated digital identity verification

includes details such as the purpose of the ver-
ification and the types of credentials required,
ensuring that only pertinent information is re-
quested and shared. This step is crucial as it
lays the groundwork for a secure exchange
of information, adhering to the principles of
minimum disclosure for privacy preservation.
Following the request generation, the Presen-
tationResponse.json file captures the response
payload to this request. This JSON structure
encloses a JWT, which includes various claims
about the subject, such as the issuer's identi-
fier, the subject's public key, and the nonce,
among others. It also contains the proof of
presentation - cryptographic evidence that the
presenter is authorized to share the credential
and that the information is untampered.

This technique is important because it uti-
lizes the immutable nature of blockchain to
store and manage digital identities, making
the data verifiable and resistant to fraud. By
integrating blockchain with AI, the system
gains the capability to efficiently process and
analyze credentials against vast datasets for
authenticity, further strengthening the verifi-
cation process [8].

This method is a fundamental component of
an innovative approach to digital identity ver-
ification. It exemplifies how blockchain's de-
centralization and Al's pattern recognition can
be harnessed to address the complexities and
security challenges in the digital landscape.
By doing so, this method not only increases
the integrity of digital identities but also con-
tributes to the trustworthiness and fluidity of
online interactions, essential in an era where
digital transactions and activities are omni-
present.

Figure 2 illustrates a foundational compo-
nent of the article's discussion on the transfor-

mative potential of combining blockchain and
Al for digital identity verification, emphasiz-
ing the precision and security such integration
brings to the digital landscape. The examina-
tion of a Verifiable Presentation (VP) within a
blockchain framework. The screenshot shows
the JSON structure of a VP response, which
includes key elements necessary for digital au-
thentication.

The sub field denotes the subject of the
credential, linked to a specific decentralized
identifier (DID), which is crucial in establish-
ing the subject's self-sovereign identity on the
blockchain. The iss field specifies the issuer's
DID, offering a point of reference for validation
against the blockchain ledger, where the issu-
er's public key is stored [9]. The comments
in the JSON outline the method for verifying
the signatures of both the presenter and is-
suer-ensuring the presenter is indeed the cre-
dential's rightful holder and that the issuer is a
trusted entity.

This figure provides a practical demonstra-
tion of the verification protocol, which is vi-
tal for maintaining the integrity of the digital
identity verification process. By integrating Al
with blockchain, the system not only performs
these checks with high accuracy but can also
efficiently handle large-scale verifications, po-
tentially learning from each interaction to im-
prove its reliability and speed.

In Figure 3 the graphical user interface
(GUI) is depicted, outlining fields necessary
for defining a new digital credential: its name,
structural composition, associated rules, and
display features. This interface is key for ad-
ministrators or users to input data that de-
fine how credentials are created and managed
within the system. The JSON configuration file

details the data mapping for essential identi- [EXE]
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17 ecp256k1”,
18 "did:ion:nmafdanafdaf12jklnllnlhazhjanful#veri-keyl",
19 “gCr,
20 "7KEKZa5xIPh7WVgHIyUpb2MgEe3nA8Rk7eU1XsmB1-M",
21 :"3zIgl_ml4RhapyEm53171vU-4f5jiBvZraKgxUjEh190"
22
23 "9-aYUQ7mgL2SWQ_LNTeVN2rtw7xFP-3Y2E09WV22cFO",
24 "did:ion:njn9416416zgf1qp316n1lkjlSn1jap9sohl”,
25 "vp": "eylhbGciOiJIUzIINiIsI..." // Verifiable Presentation see content below
26 }
27 .
28 // Proof of presentation, by matching the signature of the presenter with the DID of the subject in the credential
29 hhbXBsZS53b20va2V5cyomb28uandrIiwibmImI joxNTQxNDkzNZIOLCIpYXQiO
30 FEINDE@OTM3MjQs ImVAcCIGMTU3MZAYOTcyMywibmouY2Ui0i I2NFARNIMONUZTZXILCI2Yy I6ey JAY
31 29udGVAdCI6Wy JodHRwc zovL 3d3dy53My SvemevMiAXOCI jemVkZWS 0aWF scy92MSTs Imh@dHBZO18vd
32
33|
EZ|
35 // Unencrypted content of the VP (Verifiable Presentation) included on line 25
36 {
37 "alg": "RS256",
38 typ": "INTY,
39 "kid": "did:ion:nmafdanafdafl2jklnllnlhazhjanful#veri-keyl"
40 B
a1 {
42
43 254,
44 ion:z6MkjRagNiMu91DduvCvgEsqLZDVzrlzFrwahcdtXLt9DoHd ", // Proof of issuance, by verifying signature of issuer by looking up the public key on the ledger I
45 TSA1203722,
46 "jat": 1541493724,
a7 "exp": 1573029723,
48 *ve™s §
49 "@context": [
50 "https://schemas.milgears.osd.mil/credentials/schemas/iidr",
s1 "https://milgears.osd.mil"
52 1,
53 "type": ["VerifiableCredential", "Interoperable Individual Digital Record"],
54 "credentialSubject”: {
55 “digitalId": "21905716"
56 s
. e . . . . .
Figure 2 — Verifiable presentation validation in a Blockchain-Al system
1
2 “"credentialIssuer”: "https://portableidentitycards.azure-api.net/v1.8/cc7743d2-9026-44df-bad:
* 3 “attestations”: {
New Credential X i
4 idTokens": [
5 {
6 “mapping”: {
Credential name * © 7 "name”: { "claim": "$.name" },
Credential name 8 "email”: { "claim": “"$.emails[@]" },
9 "highSchoolAttended”: { “claim": “extension_HighSchoolAttended" },
Cradentialstiiicy 1@ "highSchoolGraduationYear”: { "claim": "extension_HighSchoolGraduationYear" },
IegEnmalSHCIUlS 11 "necId”: { “"claim": “"extension_necId" },
- 12 "necCompletionDate™: { "claim": “extension_necCompletionDate™ }
Rules * ©
13 3
I https://vccontracts.blob.core.windows.... v/ 14 “configuration”: "https://b2cmicrosoftidentitydev.b2clogin.com/b2cmicrosoftidentitydev
15 “"client_id": "1a4a8941-bc3a-46a9-a13f-092227bdd605",
i ~
Rules subscription * © 16 “redirect_uri”: “portableidentity://verify"
| 48259935-b8da-4ecb-8325-78325¢57... \/l 17 }
18 ]
Rules resource group * © 19 ¥s
| VerifiableCredentials ‘/l 20 "validityInterval”: 2592000,
21 ®wc™s {
Display * © 22 "type": ["https://schemas.milgears.osd.mil/credentials/schemas/iidr"]
s 23
I https://vccontracts.blob.core.windows.... v/ I 3
24}
25

Display subscription * O

[ 48259935-b8da-decb-8325-78a25¢57... /|

Display resource group * ©

| VerifiableCredentials Vv I

Figure 3 — Interface and Configuration Schema for Digital Credential Issuance

ty attributes, such as a user’s name, email, be employed to parse and verify complex data

and educational qualifications. The inclusion structures. Additionally, the configuration es-

of attributes like 'highSchoolAttended' and tablishes the necessary OAuth 2.0 parameters,

'highSchoolGraduationYear' indicates a sys- including the client ID and redirect URI, crucial

tem capable of accommodating detailed ed- for the secure authorization and verification
EIXY ucational records, an example of how Al can processes integral to the system.



Results and discussion

The integration of blockchain and AI for
digital identity verification resulted in signifi-
cant advancements in security, efficiency, and
privacy. Results from tests conducted across
various metrics, such as verification accuracy,
transaction speed, and fraud resistance, high-
light the transformative potential of these tech-
nologies in revolutionizing digital identity pro-
cesses. The results indicate high accuracy and
efficiency, addressing the critical shortcomings
of traditional verification methods, particularly
in fraud prevention and privacy protection. De-
spite these positive results, the research iden-
tified areas requiring further investigation and
development. Specifically, the results revealed
gaps and disadvantages in optimizing digital
identity verification using blockchain and AI
technologies. Addressing these challenges is
essential for the practical application and long-
term success of this integrated approach. Be-
low are the results detailing these challenges
and suggesting potential solutions.

Addressing these gaps and disadvantag-
es requires ongoing research and develop-
ment (Table). Future research should focus on
the ethical implications of integrating Al with
blockchain for identity verification, exploring
new technological solutions to enhance scal-
ability and efficiency, and developing best
practices for maintaining user privacy and data
protection [9]. By tackling these challenges,
the potential of blockchain and AI to revolu-
tionize digital identity verification can be fully
realized, paving the way for more secure, effi-
cient, and inclusive online ecosystems.

The future directions of integrating block-
chain and Al for optimized digital identity ver-
ification encompass several transformative
pathways. As technology evolves, we antici-
pate advancements in the sophistication of Al
algorithms, which will enable more nuanced
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and efficient analysis of identity data. Coupled
with blockchain's immutable and decentral-
ized nature, this integration promises to fur-
ther enhance the security and privacy of digital
identities. Innovations such as zero-knowledge
proofs could offer ways to verify identities
without revealing any personal information,
maximizing privacy. Additionally, the prolifer-
ation of decentralized identity solutions could
empower individuals with more control over
their personal data, shifting the paradigm from
corporation-controlled to individual-owned
digital identities. The scalability of these tech-
nologies will be a focal point, aiming to sup-
port global adoption across diverse regulatory
environments. Interoperability between differ-
ent blockchain platforms and AI models will be
crucial to create a seamless, user-friendly ex-
perience. Moreover, as ethical considerations
and data protection laws continue to evolve,
future research and development efforts will
need to prioritize ethical Al practices and com-
pliance with international data protection stan-
dards, ensuring that advancements in digital
identity verification are accessible, equitable,
and respectful of user privacy.

Conclusion

The integration of blockchain and Al tech-
nologies heralds a significant leap forward in
enhancing digital identity verification, provid-
ing a robust answer to the complexities and se-
curity challenges of the digital age. This article
explored the synergies between blockchain's
immutable ledger for data integrity and Al's
analytical prowess in improving verification
efficiency, showcasing their potential to vast-
ly outperform traditional verification methods.
Despite promising results, challenges such as
integration complexities, privacy concerns,
blockchain scalability, and Al biases were iden-
tified, with proposed solutions highlighting the

Challenges and Solutions in Integrating Blockchain and Al for Digital Identity Verification

Challenge Description Solution
Complex Integrating blockchain and Al Develop standardized integration protocols and
Integration is complex, leading to high tools. Foster collaboration between blockchain and
Process development costs and time. Al experts.

Data Privacy Al processing of sensitive

Use advanced cryptographic techniques like zero-

Concerns data raises privacy issues. knowledge proofs to enhance privacy.
. Blockchain technology faces . .
Blockchain e . gy . Adopt scalable blockchain technologies (e.g., PoS)
. scalability issues, impacting . . .
Scalability o and Layer 2 solutions (state channels, sidechains).
transaction times and costs.

Al Bias and Biases in Al training data can Audit and update Al models with diverse data to
Accuracy lead to inaccurate verification mitigate bias. Implement explainable Al principles.
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path forward. Future research must address
these challenges, focusing on technological re-
finements and ethical considerations to ensure
wide adoption. In conclusion, while obstacles
remain, the combined strength of blockchain
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*aBTOp-KOPPECNOHAEHT.

AHpaTtna. LinpprbiK CoNKeCcTeHAipy 9AICTEPIH XaKcapTy YLUiH 6/10KYEHH MEH XacaHAbl WH-
TE/I/IEKTTI navaanady Un@dpnaHabipy AdYIpiHAEri XeKe AepeKkTepaiH Kayirnci3giri MeH CeHiM-
AiniriH KaMmTamacel3 eTy MacesienepiHe xayan 6epeai. [AacTypni Tekcepy agictepi KyH caribliH
JKETKINIKCI3 60/1bIN Keneai, 6y xeke 6acbiH KyaaHAbIpaThblH anasKTblK OKUFaaapbiHbIH aiaH-
AaTtapJiblK ecyiMeH aganenaeHeani. XKayan petiHae 6yn 3epTrey Un@priblK COUKECTIKTI pacray
rpoyecTepiHiH Kayinci34iriH, TUIMAINIrH XoHe KYMnsi/bl/blFbIH HbIFaNUTy YLUiH 6/10KYENH TEXHO-
JIOrnsiCbl MEH XXacaH/Abl MHTE/IIEKTTIH MHHOBaUMS/IbIK MHTErPayusiCbiH 3epTTengi. b/1oK4YeriHHIH
opTa/bIKTaHAbIPbIIMaraH XoHE 63repMeNTIH KiTabbl Kayirci3 »oHe b6ackapblnaTtbiH UUGDPIIbIK
COVIKECTEHAIPYIEp YLUIH XaHa rnapaanrMaHbl YCbIHaAbIl, a XacaHAbl UHTENIEKT KypAesi npo-
yecrtepai aBToMaTTaHAbIpy XOHE Y/riHI Tangay apKbl/ibl alaskTblKTbl aHbIKTay MYMKIHAIKTEPI
KOCbIMLLIA, CMHEPreTUKAasIbIK LIeLiMAl YCbiHaAbl. by 3epTrey AaCTyp/i TeKcepy XyHesnepiHiH
MacenenepiH KapacTtbipasbl, 6710K4YelH MEH XKacaHAbl MHTENEKTTI BipiKTIpy a/1€yeTiH KepceTeAI
JKOHE XeKe 6acbiH TeKCePyAiH aKnapaTtTbiK XYNeCiH KYpY 94ICHaMachiH YCbIHaAbl. ¥CbIHbI/IFaH
TOCI/T TEKCEPY AS/AIMIHAE, XblIAAMALIKTA XOHE asasiKThlK dpEKETTEPre Kapchl TypyAa autap-
JIbIKTau KaKcapTynapAbl KOPCETETIH 6ipKaTap CbiHakTap apKbiabl pacranasbl. [lepcrnekTusa-
JIbIK HBTUIKE/IEpre KapaMacTtaH, ayKbIMAbIIbIK, KYINSATIbIIbIK XOHE UHTErpaLnsa/ibiK KypAaeaisik
CUSIKTbI KUbIHABIKTAP aHbIKTanAabl, onapAaa GipikTipiareH un@pribiK COUKECTIKTI pactay Xyesne-
DIH MpaKkTuKasblK €Hri3y XXOHE y3aK Mep3iMAi TabbiCKa XXETyY YLUiH OChbl Macesenepai LweLlyre
bafbITTanFaH LWeLiMAep YCbIHbIAbI.

KinTt cespep: 6/10K4eViH, xacaHabl MHTE/IZIEKT, LUNPJIbIK COUKECTIKTI TEKCEPY, KMbepKayirci3-
AIK, KYMUSIbIIbIK, ayKbIMAbI/IbIK, aaasKTbIKTbl aHbIKTAYy.
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AHHOTayms. VIcriosib30BaHne 6J10KYENHa N UCKYCCTBEHHOIO MHTE/IJIEKTA AJ151 YCOBEPLLIEHCTBO-
BaHWsi METOAOB LNPPOBOH naeHTUGDUKaLMM OTBEYAET Ha BbI30Bbl 0becrieyeHnsi 6e30rnacHoCTm
M HaAEXHOCTU JINYHbIX AaHHbIX B 3Py UNppoBu3aLmnu. TpaannoHHbIE METOAbLI MPOBEPKMN CTa-
HOBSITCS BCe 6o/siee HeaAEeKBAaTHbIMMU, O YEM CBUAETE/ILCTBYET TPEBOXHAS dCKasiaLmnsi C/y4aeB
MOLUEHHNYECTBA C JINYHbIMU AaHHbIMW. B OTBET Ha 3TO UCC/IEA0BAHNE MCCEAYETCS MHHOBA-
LMOHHas MHTerpaumvs TeXHoO10ruu 6/10KYEHa M MCKYCCTBEHHOIO MHTE/IEKTa AJ1S 0BbILLE-
Husi 6e30rnacHoCTn, 3¢b(heKTUBHOCTU U KOHPUAEHLNAIbHOCTH MPOLIECCOB MPOBEPKM LIMGDPOBOL
JIMYHOCTH. [eLeHTPain30BaHHbIM U HEU3MEHSIEMbIK peecTp 6/10KYeiHa rnpeasiaraet HOBYIO rna-
paanrmy a5 6€30MacHbIX M yrnpas/isiEMbIX LNGPOBbLIX YAOCTOBEPEHMI, & BO3MOXHOCTU MC-
KYCCTBEHHOI0 MHTE/IJIEKTa B aBTOMaTU3aLmnNmU C/I0XKHbIX MPOLECCOB M 0OHaPy>XEHUN MOLLUEHHM-
YecTBa ocpesCcTBOM aHasnam3a Lab/ioHOB 06ecrneqYmBaroT AOMOJIHUTE/ILHOE CUMHEPreTnYecKoe
pelieHne. B aToM uccineaoBaHun paccMaTpuBaroTCsl MpobsieMbl TPaAUUMOHHbBIX CUCTEM [1PO-
BEPKM, MOAYEPKMBAETCS MOTEHLMAT MHTErpaLmu 6J10KYehHa 1 NCKYCCTBEHHOrO MHTE/IJIEKTA, a
TakXXe rnpegcraBaeHa METOA0JI0r1s Co34aHnsI MHHOPMAaLNOHHON CUCTEMbI TPOBEPKMU JIMYHOCTH.
Pe3ynibTatbl 6bI/1M MPOBEPEHBI C MMOMOLbIO CEPUU TECTOB, AEMOHCTPUPYHIOLMX 3HAYUTETLHOE
YJ1yYLIEHNE TOYHOCTH, CKOPOCTU U YCTONYMBOCTH K MOLUEHHNYECKUM AEACTBUSM. HecMoTps Ha
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MHoroobeLarume pesynbTatbl, Oblin BbiSiBJIEHbI Takue rnpobsieMbl, Kak MacltTabupyeMmocTs,
KOHMUAEHUNATbHOCTb M C/I0XXKHOCTb MHTErPaLUmnm, n rnpeanoXeHHbI€ PELIEHNS] HarnpaB/eHbl Ha
peLeHne aTux rnpobsemM 4715 NpakTUYECKOHU peaamnsalumnm n 40/Ir0CPOYHOro ycrnexa MHTerpmupo-
BaHHbIX CUCTEM LINPHPOBOL MPOBEPKM JINYHOCTH.

KnroueBbie cnoBa: 6/10K4Y€eliH, UCKYCCTBEHHbINA MHTEIEKT, MPOBEpKa LMGDPOBOU JINHHOCTH,
Knbepbe30rnacHoCTb, KOHGUAEHUNATbHOCTb, MacLuTabupyeMocTb, 06HapyXeHUE MOLLUEHHMYE-
CTBa.
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