REVIEW

of the author’s summary of the dissertation of Sherstnev Pavel Aleksandrovich "Self-
Configuring Evolutionary Algorithms with Success-History-Based Adaptation for
Designing Machine Learning Models", submitted for the academic degree of Candidate
of Technical Sciences in specialty 2.3.1 — System analysis, control and processing
information, statistics

Modem situation in new Al technologies design requires usually very high-level
expertise in this area from developers of machine leaming models. This is one of the
serious thresholds in moving Al in practice widely and deeply. ML models must be
precise, interpretable and reliable but usual approaches cannot ensure this. That is why
the development and implementation of technologies for the automated ML model design
is now a scientific and practical challenge. One of the approaches used is the application
of evolutionary algorithms of modelling and optimization. However, tuning and
configuration of EAs are also not so self-evident.

Sherstnev P.A. has developed the self-configuring genetic algorithm with success-
history-based adaptation for solving global optimization problems with mixed variables
and self-configuring genetic programming algorithm with success-history-based
adaptation for solving complex system modelling problems.

Two additional results of this research are

- an algorithm for automated design of ncural network ensembles in the form of a
single binary tree with simultaneous selection of the number of ensemble participants and
their structures and adjustment of their weight coefficients based on the proposed genetic
algorithms, and

- a hybrid approach to automating the design of accurate and interpretable machine
learning models by training a fuzzy logic system on the inputs and outputs of an ensemble
of neural networks using the proposed genetic algorithms

All algorithms and methods were implemented as a framework Theffrrest that
allows real-world area specialists who are not experts in the field of Al technology
developing and successful using the models they need thanks to complete automation of
all processes, including setting up genetic algorithms during the solving the problem.

The proposed algorithms and approaches were tested successfully both on data sets
from known on problems that describe real processes with statistical proofs of their
effectiveness and efficacy.

The results obtained by Sherstnev P.A. were applied to fulfill the tasks of the Mega-
grant "Hybrid methods of modeling and optimization in complex systems" and they were
highly appreciated at the International Seminar “HMMOCS: Hybrid methods of modeling
and optimization in complex systems” including the tutorial in 2024, Four software
systems have been developed that are proved by certificates of the state registration of
computer programs with the direct involvement of Sherstnev P.A.

As a remark on this work:

The author should have paid more attention to discussing the computational
complexity of his algorithms, as this information is important when they are applied in



practice by users of his framework Thefitrest, who do not have expert knowledge in the
field of evolutionary modeling and optimization, for which this framework is intended.

In general, the work was carried out at the high scientific and technical level, . It is
confirmed by the large amount of research carried out by the author, Despite the above
comment, the work submitted for defense meets the requirements for candidate of science
degree, is the completed scientific qualification work, possesses scientific novelty,
theoretical value and usefulness for practice, and its author Pavel Aleksandrovich
Sherstnev deserves to be awarded the required degree of the Candidate of Technical
Sciences in specialty 2.3.1 - System analysis, control and information processing,
Statistics.
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Astopckoro pedepara auccepramus Hlepernena INasna Anexcanaposu
«CaMoxoHHIYPHPYEMELe FBOTIONHOHHEIC ANTOPHTME ¢ A1ANTAIHEH Ha OCHOBE HCTOPHM yeliexa
18 HIPOEKTHPOBANHA MOeNel MAIHHHOIO 0GYHEHHAY. NIPLICTARICHHOHN IS AKATeMHYeCKOiT
CTeneHH KalIH1ara TeXHHYCCKHX HayK 110 cnenransioctn 2.3, 1 — Cucremubli ananns. ynpasieHne
u obpaborka uHOOPMAINH, CTATHCTHKE

Cospemennas  cuiyaums » o0nacTd  paspalorks  HOBLIX TEXHOJIOrHH HCKYCCTBEHHOIO
uirensexta (UMW) tpebyet o1 paipaboTunkos Mosietell MAIMHHOTO 00YUCHHS, KaK IPABKAO, 04eHb
BBICOKOIO YPOBHS IKCNEPTH3IE! B 9T0i 0612CTH. DTO 0/1HO H3 CephEIHBIX NPEHATCTBHR LI8 WHPOKOTO
n myGoxoro sueaperus MM s npaxtuxy. Mozens mammnuoro obyuesns (MO) zommnm Obire
TOMHBIMH, HHTCPUDCTHPYEMBIMH M HAIEKHBMH, HO OOBIMHBIE [OAXOAB HC MOTYT ITOrO
rapanTHpoBars, MMeHHo nostoMy paspadoTKa M BHEAPEHHE TEXHOMOTHH ABTOMATHIMPOBAHHOIO
npoeKTHpoRAKKHA Moetell MO B HacTosMICe BPEMA ARIACTCA HAYYHBIM H MPAKTHYCCKHM BEIOBOM.
OAHUM W3 MCMIONBLIVEMBIX  MOJXOMOB  ABANETCA  [PHMEHEHHC 3BOIOHMOHHBIX  ANTOPHTMOB
mozeposanns ¥ onrvuzammi. OxHako HacTpofixa H KoHGUIypHposaHHe DA Takke He CTOIh
OUEBH/IHEL

LllepcTnér T1LA. paspabora’ caMoRONRIVPHPYCMBI IeHETHYECKHIT anTopuTy ¢ ananTaipei
Hd OCHOBE MCTODHMM VeIexa /Ul PemeHHf 3amay 00a1sHOH ONTHMH3AIUNH CO CMELIAHHBIMH
NEPEMEHHBIMIK M CAMOKOH@HIVPHPYCMbIE  2/TOPHIM  [CHCTHUCCKOTO  NPOrPAMMHPOBANHA ¢
ananTanHel Ha OCHORE HCTOPHK YCTIEXA IR PEIIeHHA 3034 MOAC/IHPOBAHHS CAOKHBIX CHCTCM,

J1Ba J1ONONHHTCIBHBIX PEYILTATA JAHHOTO HMCCICI0BAHKA:

- AIFOPHTM ARTOMATHIMPOBAHHOIO [POCKTHPOBaHMA ancamOieli HEHPOHHBIX CCTCH B BHAC
QIHOrO GMHAPHOIO JepeBa ¢ OTHOBPEMEHHBIM BHIGOPOM KONHUECTEA YUAaCTHHKOB aHcamOns. uX
CTPYKTYPhl H HACTPOIKON HX BECOBRIX KOMPHHUMEHTOB HA OCHOBE MPEUTOKCHHLIX [EHETHUECKHX
AITOPHTMOB, H

- rHOpHAHBH NOJAXO) K ABTOMATHIAIMH MPOCKTHPOBAHHA TOMHLIX H HHTEPIPETHPYEMbIX
MoneacH MammHHOTO O0yueHns nyTeM OOYYEHHS CHCTEMbl HA HEMETKOH JOrHKe Ha BXOJaX M
BRIXOJAX AHcaMDIR  HelpOHHBIX ceTell ¢ HCHONBIOBANHEM [PEUIOKCHHBIX ICHETHYECKHX
WITOPHTMOB.

Bee anropHTMBl H MCTOIb OhLiM peanniosanst B BHae Opeiivsopka Thefittest, xoTopiii
NOIROJIAET CHCHHATHCTAM, PCHIAIUHM PEAILHBIC TPAKTHYCCKNE 3a1a4H, HE ABIRIOIMHAMHCA
JKCTIEPTaMB B 067aCTH TEXHONOrHI HCKYCCTBRHHOTO WHTCIUICKTA, pajpabarsisars H YCneuHo
HCTIOAB30BATL HEOOXOMMBE MM MOJeIH Gnaroaps noJHOH ABTOMATH3AUHH BCCX MPOLCCCOR,
BRJFOMAS HACTPOHKY PEHETHUSCKHX ANTOPHTMOB B [IPOLECCE PellieHHs 3a1a4H.

TIpeiomenisie AITOPHTMbE I TIOAX0AB GhUIH YCTIEUINO MPOTECTHPOBAHB! KAK HA HIBECTHLIX
Halopax AaHHBIX 36789, TAK M ONHCHLIBAOWMX PCATBHBIC MPOLCCCH, BRIOYAS CTATHCTHUCCKHE
JIOKa3ATEILCTRA WX HPPEKTHBHOCTH H PEIVIBTATHBHOCTH.

Pesyvnsrarst, noaydenise lepernessiv 1A, DLIAN HCNOAL3OBAKE! V1R BHITIOIHEHAS 3A0aTHIT
Merarpanta « HOpHIHBIC MCTOZBI MOJC/AMPOBANHS H ONTHMH3ALUWH B CAOAHLIX CHCTEMAx» M
MONYYHIH BEICOKYIO OLCHKY Ha MemayHapoaHow cemMurape «mOpuaHhie MeTO/Ibl MOICIHPOBAHHR
H ONTHMH3AUMH B crokebix cueremax (HMMOCS)», skaiouas teioropuan B 2024 roxy. Tlpu
HenocpencTenHom yuwactuu Ileperndsa TLA. paizpaGoranmt uersipe DPOrpaMMHBIX KOMILICKCA,
TOATBEPAACHHBIE CBHICTENLCTRAMM O FOCYIAPCTBCHHON perucTpaltuy mporpamm s IBM.

Samevanne x mannoif pabore:

ABTOPY CIIENOBAi0 Obl YACHNTH (0AbIE BHUMAHHS O0CYAICHNIO BHIMHCANTENLHONA CIOKHOCTH
AIFOPHTMOB, MOCKOJIBLKY T2  HHQOPMALKMA  BAKHA NPH  MX  [IPAKTHYECKOM NPHMCHCHHH



Mepesod ¢ ananulcKozo A3ILIKE Ha Pycorud

nonb3oBaTensMy ero gpeiimsopka Thefittest, He 00nAIAOMEME IKCICPTHHIMH 3HAHHAMH B 00/18CTH
IBOOLUHOHHOND MOJICTHPOBAHHA H ONTHMAZAIHN, /UTH KOTOPBIX H NPEIHASHAMCH 3107 QpeiiMBOpK,

B nesonm pabora BRNOAHEHE HA BBICOKOM HEYMHO-TEXHHHECKOM YPOBHE, HTO NOATBEPAIAETCA
OonbIM  00BEMOM  MCCTIC/IOBAHNE, NpoBCAEHHLIX asTopoM. lHecmoTps Ha  BuNeyKasanHoe
JaMevanne, npejcTamienHas K jammre padora COOTBETCTBYET TPeDOBAHHAM. NpeIbARISCMBIM K
YUEHOI CTeNeHH KAHAMIATA HAYK, SRISeTCHE JaRepiieH ol Hayunoi KpaaudukannoHHon paboToi,
obaanaer HayunoH HOBH3HOH, TEOPETHYUECKOH LCHHOCTBIO ¥ TPAKTHHCCKON MONCIHOCTHIO, @ ¢¢
asrop [lasen Auekcanaposns [leperHen 3aciyRuMBacT NPACYAICHHA €MY YHCHON CTENCHA
KAHUIATE TEXHHYCCKHX HayKk no crnenuasibnoct 2.3.1 - CHeremHsiii aHATH3, yIpamiende H
00paboTka HEPOPMAIHH, CTATHCTHKA.
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