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REVIEW

of the doctoral thesis entitled “Sel/-Configuring Evolutionary Algorithms with
Suceess-Histary-Based Adaptation for Designing Machine Learning Models™,
submitted by Mr. Sherstnev Pavel Aleksandrovich in partial fulfilment of the
requircments of the Federal State Budgetary Educational Institution of Higher
Education "Siberian State University of Science and Technology named after
Academician MLF, Reshemev” for awarding the Ph.D. degree.

Reviewer: Prof. Todor Dimitrov Ganchev. Head of the Antificial Intelligence’
Laboratory at the Technical University of Varna. Bulgaria

Mr. Sherstnev Pavel Sergeevich’s PhD thesis focused on enhancing the effectiveness
and interpretability of machine lcarning models through the development and
application of new, more efficient self-adaptive evolutionary modelling and
optimisation algorithms in the automated design of these models.

To address the outlined challenges. Mr. Sherstnev developed. implemented, and
systematically investigated several evolutionary approaches to modelling and
optimisation. His contributions include:

I. A novel self-configuring genetic algorithm for optimisation. incorporating a
mechanism that dynamically adapts the probabilities of crossover and mutation
operators based on their success history. This design significantly enhances the
algorithm's ability to solve multi-scale optimisation problems involving
algorithmically defined objective functions.
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A self-configuring genetic programming algorithm for modelling, similarly
equipped with adaptive operator probability mechanisms. This algorithm is
tailored for solving modelling problems in the automated design of intelligent
information systems.

3. An innovative algorithm for the automated construction of neural network
ensembles, based on genetic programming with joint encoding of multiple
networks  within a single binary wee structure. This approsch enables
simultancous optimisation of the ensemble's architecture, the number of
constituent models, and the associated meta-model parameters,

4 A new method for hybridizing intelligent information technologies using
evolutionary algorithms, which automatically integrates ncural networks and
fuzzy logic systems. This hybrid approach combines the high predictive accuracy
of neural networks with the interpretability of fuzzy logic. facilitating the
automated development of accurate and explainable machine leaming models
without manual parameter tuning.

Each of these algorithms is rigorously justified and has been comprehensively
validated using benchmark problems from established repositories. The practical utility
of the algorithms and the inegrated framework rhefirrest is demonstrated through
successful application to real-world problems across three distinet domains, Their
effectiveness is further corroborated by supporting documentation from three -
independent scientific institutions.

It should be noted. however, that the submitted work contains typographical errors,
including within mathematical expressions. and lacks discussion regarding the
computational complexity of the proposed algorithms,

From my perspective, the research findings presented in Mr. Sherstnev's PhD
thesis represent a valuable contribution 10 the advancement of computational
intelligence techniques, particularly in the context of automating the design of reliable,
accurate, and interpretable machine leaming models. Taking into account both the scope
and the quality of these contributions, / regard the research findings presented in Mr.
Sherstnev's PhD thesis as substantial and aligned with the recognised standards of
the international research community.
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Given that Mr. Sherstnev has fulfilled all other academic requirements
established by the Federal State Budgetary Educational [nstitution of Higher Education,
Stberfan State University of Science and Technology named after Academician M.F
Reshetnev, I recommend that the Dissertation Councif 24.2.403.01 confer upon Mr.
Sherstnev the degree of Doctor of Philosophy (PhD).
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BHUMAHHIO:

Jnccepraumonnoro cosera 24.2.403.010 npu CabOHPCKOM roCyIapCTREHHOM YHHBEPCHTETE
HAYKH | TexHosoryi umenn akanemuxa M.®. Pemerntsa,

np. uM. rasersl «Kpacnospeknit paboumiin, 1, 31

660037, r. Kpacnospck. Poceuniickas denepanns

PEUEH3HS

Ha  XKaHauaatckyw  asccepranmio  «CamMOKOH(HIypHpyeMEle  IBOMIONHOHHBIC
ANTOPHTMEI ¢ ATANTAMEH HA OCHOBE MCTOPHH YCMEXa A1 NPOeKTHPOBAHUA Moaenci
MAITHHHOO 00y4eHusty. npeacramiennyo Hlepetnésnin [lapnom Anexcanaposutesm B
paMKax HacTHHHOrO BenoaRerHs TpeOopanMii (PCACPATIBHONO TOCYIAPCTBEHHOIO
DropxeTHOro 00paIOBATENLHOIO YUPEHKIACHNA BhICHICro obpasosanns «CubHpekuit
rOCYAApPCTBEHHLI YHHBEPCHTET HAYKM M TEXHONOrMA MMend akanemuka M.,
Pewrersésay K NPHCYVIKICHHIO YHCHOH CTCIICHH KAHIMIATA HAYK,

Penenzent: npopeccop  Tomop  Jlumurpos  T'anues.  sasenyiommii  aaboparopueit
HCKYCCTBEHHOTO HHTELIekTa TEXHUYECKOTo yHiBepeHTeTa r. Bapuel, bonrapus .

Kamgmaarckas  amccepraupa llasna Cepreesnua llleperness nocesimiens nossuneHuio
SPPEKTHBHOCTH H  HHTEPIPSTHPYSMOCTH  MOACICH MAMHHOIO  OOYYEHHH  [IOCPEACTBOM
paspaboTKH M TPHMCHCHHS  HOBbIX, Oonce  hexTHBHLX  caMOaianTHPYIOLHXCH
IBOMOUHOHHBIX AITOPHTMOB  MOJCAHMPOBAHMA M ONTHMMIAUAK (PR  ABTOMaTHIHPOBAHHOM
NMPOCKTHPOBAHKN YTHX MOJIC/ICH.

Jas peweHust 06o3mauenHod azaun r-g [llepctnes pazpabotan, peaiMsoBan M
CHCTEMHO  MCC/IEI0BRI  HECKONIBKO  IBOJIONMOMHBIX  [OIXOA0B K MOACAHPOBAHHIO H
ontiMuaEy. Ero skaal BRmovaer:

1. Hosblit caMOKOHQHUIYpHpYEMBIE FeHETHYCCKRI @IrOPHTM ONTHMH3ALMY, BKIIOYAKOUHI
MEXAHHIM JIHHAMHYECKON alanTduuH  BEPOATHOCTEH ONEPaTOPOB  KPOCCHHIOBEpA M
MYTAIHH HA OCHOBE HCTOPHH HX yenemuocri. Takas KOHCTPYKUMS 3HAYHTENLHO
PACHIHPACT BOIMOKHOCTH QITOPHTMA [UIR PEIICHHA MHOIOMIKAALHLIX 38/1a4 ONITHMH3AUHH
¢ HCTIOJIBIOBAHHEM AITOPHTMHYMCCKH 3ATAHHLIX HENCBbLIX (yHKIHA.
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2, CamoxOH(UCypHpYeMEdi  aiTOPHTM  TCHCTHHECKOIO  OPOTPAMMHPOBAHHA VIR
MO/ISHPOBAHKSA, AHATOIHYHO OCHALICHHBI! MEXAHWIMAMH  QJIANTHBHOTO  YNPAB/ICHHA
BEPOATHOCTAMH  OTEPATOPOB. ITOT  WINOPHTM [PEAHAINAMEH JUIN  PElICHMA  3a1a4
MOJCTHPOBAHHA PN ABTOMATHIHPOBAHHOM  NPOCKTHPOBAHMH  HHTEJUIEKTYQIbHBIX
HHPOPMAUHOHHEIX CHCTEM,

3. MHHOBAUMOHHBIE  @IFOPHTM  JUIR  ABTOMATH3HPOBAHHOTO NOCTPOCHHA ancamOieH
HCHPOHHBIX CCTCH, OCHOBAHHBIE HA FrEHETHYCCKOM MPOTPAMMMPOBAHKH C COBMECTHEIM
KOAMPOBAHHEM HECKOJBKHX HefPOHNEIX CeTeil B euHofl  ABOHUHON  JPeBOBHIHOMH
CIpyKTYpe. ITOT NOAXOL TO3IBONNCT OMHOBPEMCHHO ONTHMHIHPOBATh APXHTCKTYPY
ancam0bi18. KONHYECTBO COCTABINIOMIMN €0 MOfelel H COOTBETCTBYIOUIHC MapaMerpbl
MeTa-MOJIeH,

4, Hosmii Meron ruOpHAMIaMM MHTELIEKTYAILHLX HHOOPMANNMOHHLIX TEXHOJIOrHH ¢
HCTIOIB30BAHHEM  IBOIONHOHHEIX ANTOPHTMOB. KOTOPBI SBTOMATHYECKH HHTErpHpyer
HCHPOHHBIC CCTH M CHCTEMBI HEYeTKOH NOrMKH. JTor rHOpHaHbIH NOAX0A codeTaeT
BHICOKYK) TOMHOCTh MPOIHOIKHPOBAHKMS  HEHPOHHEIX CeTCll ¢ MHTEPNPETHPYEMOCTRIO
HEHCTKON  JIOFMKM, 410 o0JerdaeT ABTOMATHIMPOBAHHYIO pa3paboTKy TOYHBIX M
OOBLACHUMBIX MozIenel MamHHHOro o0y scHmus Oes pyuHOi HACTPORKH NapamMeTpos.

Kammu#t W3 37THX SITOPHTMOB  CTPOrO ODOCHOBAH H  BCECTOPOHHE npbncpen Ha
OenuMapkax #3 M3BCCTHRIX  penosuropmes.  [IpaxTHuecKas MonC3IHOCTL  AIrOPHTMOB M
HHTCrPHpoBanHO# naardopmel thefittes! TPOIEMOHCTPHPOBARA NYTEM YCICWHOIO NpHMEHEHHs
K PCINCHHIO PEThHBIX 3A1a4 B TPEX patinunbiX 00aacTax. Mx shhexBHoCTs 10n01HHTeIBHO
NOATBEPAUICHA PEKOMEHAATENBHEMHE THCEMAMH OT TPCX HCIABHCHMbIX HAYHYNLIN OPraHH3alHi,

OUHAKO cle/yeT OTMETHTL, 410 TpPCACTaB/icHHAS pafoTa COACpKHT THROrpadcxkne
omuOKH. B TOM VHCAC B MATCMATHHCCKHX RLIPAKEHHSIN. W HE COACPKHT 0OCYRICHHR
BHYHCTHTENLHON CIOKHOCTH TPCIAraeMBIX AITOPHTMOR.

C' moeii TOYKH 3PCHHA, PE3y/IbTathi HCCASA0BAHHA, NPEICTABICHHBIC B KaHAMIATCKON
aucceprauni r-ua [lepcru@sa, npejcranisior coboH UeNHLH BKIAL B PAIBHTHE METOJ0B
BEIYHCHTEILHOINO  MHTEUICKTR, OCODEHHO B KOHTEKCTE ARTOMATH3AlMK  POCKTHPOBAHHS
HAZCKHBIX, TOMHBIX M HHTCPUPETHPYEMBIX MOZeNCH MammHHOro o0y4enws. [IpHunmas so
BHIMOHHME KaK 00LEM. TaK H KQUSCTBO ITOT0 BRI, §l CHHTAI PEIYILTATE HCCAeI0BAHNA,
NpeICTARMCHHBIC B Kawmaareroil muccepraman r-ua Hleperudna, cymecTBennbMi
COOTBETCTBYIONHMY NPHIHANALIM CTAMIADTAM MCAIYHAPOIHOIO HCCIEI0BATEALCKOTO
coobmecrsa.,
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Mexoas w3z toro. uro r-d [lepcTn@s npusHad COOTBETCTRYIOUIMM HCEM  JIPYTHM
aKaNeMHYeCKHM TpeDOBAHHAM tenepanbioro FOCYIPCTREHHOTO OHOKETHOTO
00PA3OBATRILHONO  VUPeH/IeHHS  Buicliero oOpazosanui  «Cubnpekuii  rocyapcTBeHHbIH
VHMBCPCHTET HavkH W TEXHOAOTHA wmenu akagesmuxa M.O. Petnernesa, PeKOMEHIYIO
auccepranmorroMy copery 24.2.403.01 npucymte r-ny lllepeTHeBy YHCHYIO CTCNCHB
KaHAKIATA HAYK.
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