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The presented study of Evgenii Sopov is devoted to the problem of the automated
(with minimal or no human participation) synthesis of algorithms for solving hard global
“black-box” optimization problems. The study is focused on designing and applying such
bio-inspired metaheuristics as evolutionary algorithms for solving large-scale global
optimization problems, multimodal optimization problems, and dynamic optimization
problems in the non-stationary environment. The author proposes a solution to the
algorithm synthesis problem based on applying evolutionary hyper-heuristics. The
research topic is known to be relevant in the field of system analysis, modelling, and
control.

The most significant result of the dissertation, both for theory and real-world
applications, is the generalized method for the synthesis of hyper-heuristic evolutionary
algorithms, which adaptively creates new high-performance evolutionary algorithms
taking into account the specific goals and requirements of an optimization problem. Within
the generated approach, the author proposes specific online and offline hyper-heuristics
for different types of optimization problems. For evaluating and proving the performance
of the proposed approaches, the author conducts computational experiments by solving
widely used optimization benchmarks and some real-world problems. Based on the
experimental results, one can conclude that the proposed generalized method is more
preferable to an arbitrary choice of an evolutionary algorithm. The contribution is

significant for the field of “black-box” optimization.




The general results and conclusions of the dissertation are well published, including
many peer-reviewed English-language journals, and that makes the results accessible to
a wide range of specialists and scientists.

Considering my own background as a computer scientist who has been doing a lot
of work with the application of computational methods, | would like to comment that he
approach selected by Evgenii Sopov is of high relevance in many application areas
including energy sector, aquatic research, and health modeling. As the systems being
modeled get more and more complex, more sophisticated approaches need to be
developed that can ‘take into account the time-variant aspects of the problem, for
example, as has been done in this dissertation.

Remarks:

o Concerning the presentation of the work done in abstract, scientist from other
fields could benefit of more illustrative presentation where the connections
between the computational elements have also been illustrated visually
instead of using just text and equations, even though Figure 9 already serves
well for this purpose.

e It is not clear how the author measures generalization properties of
synthesized algorithms, so these algorithms are of high performance for a
subset of optimization problems.

o Nonstationary optimization problems: it is not clearly stated what metric one
can apply to evaluate the performance of the algorithm.

Considering the volume and quality of the research performed by Evgenii Sopov,
novelty, and the scientific significance of the results, | believe the dissertation meets
generally accepted high standards and requirements for the Doctoral dissertations and
its author Evgenii Alexandrovich Sopov deserves the Degree of Doctor Science in

Technical Sciences.
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Ha aBTopedepar paucceptauun «OOOOLWEHHBIN METOL CUHTE3a TUNEepP3IBPUCTUYECKNX
3BOJIIOLMOHHBIX anropMTMOB OMTUMU3ALMK CIOXHbBIX cucTem» EBreHus AnekcaHgpoBuua
ConoBa, npeacTaBreHHoOM Ha COMCKaHWEe yYeHOW CTeneHu AO0KTopa TeXHUYECKMX Hayk no

cneumanbHoctn 05.13.01 (CuctemHbii aHanus, ynpaeneHue n obpaboTka nHdopmaumm)

MpeacraBneHHoe wuccneposaHne EsreHnss ConoBa  nocesweHo npobneme
aBTOMATMU3UPOBAHHOIO (C MWHMMAarnbHbIM Yy4acTMem 4ernoseka wunu 6e3 Hero) cuHTesa
anropuTMOB PELUEHUsi CIOXHbIX 3aday rnobanbHON ONTUMU3aLUUW «YEPHOro  SALLMKaY.
WccnepoBaHve cocpefoTodeHO Ha pas3paboTke U NPUMEHEHUM Takux Buonorudeckux
METAdBPUCTMK, KaK 3BOMIOLMOHHbIE anropuTMbl AnA pelleHuss ceepxbonblunx 3apad
rno6anbHoOM onTUMM3aLMK, 3aday MyrnbTUMOAANbHON ONTUMU3ALMM U 3a4a4 AUHAMUYECKON
onTUMM3aUMK B HeCcTauumoHapHoW cpege. ABTOp npegnaraeT pelueHue 3afavv CuHTesa
anropuTMOB, OCHOBaAHHOE Ha MPUMEHEHUWN 3BOMIOLMOHHON rMNEepaBpUCTUKU. [JaHHas Tema
WCCNenoBaHNs ABMSAETCA aKTyanbHONW B 06NacTM CUCTEMHOrO aHanusa, MoAenMpoBaHUs W
ynpasneHus.

HauGonee 3HauyMMbIM pe3ynbTaToM AguccepTaumm, Kak Ansi TeOpuK, Tak U Ans peanbHblX
NPUNoXeHuin, ABNAeTcA 0606LLEHHbIN METOL CUHTE3a MMNepaBPUCTUYECKNX 3BOSIOLIMOHHBIX
anropuTMOB,  KOTOpbIA  afanTMBHO  CO3[4aeT  HOBble  BbICOKOMNPOW3BOAWUTESNbHbIE
3BOJIOLMOHHbBIE anropuTMbl C y4ETOM KOHKPETHbIX Lienen n TpeboBaHuii 3agay ontTuMmsaumm.
B pamkax ccpopmupoBaHHOro noaxona asTop npeanaraet KOHKPETHbIE OHMNanH- U odraH-
rMNEpPaBPUCTUKN ONS PasfUYHbIX TUMNOB 3afa4y onTuMmusaummn. [ins oueHKM u aokasaTenbcTea
apHEKTUBHOCTN  MPEOSIOXKEeHHbIX  MOAXOAOB  aBTOP  MPOBOAWUT  BbIMUCNUTENbHbIE
3KCMEPUMEHTbI, peLLas LUMPOKO UCMONb3yeMble TECTOBbIE 3a4a4un ONTUMU3ALMM N HEKOTOPbIE
npuknagHole 3agayn. [lo pesynbTaTam 3KCNEPUMEHTOB MOXHO cAenaTtb BbIBOA, YTO
NpeanoXeHHbIi  0006LWEeHHbIN  MeTod  npeanodyTUTENbHEE  MPOU3BONbHOrO  Bblbopa
3BOJIIOLMOHHOro anroputma. [laHHbI pesynbTaT UMEeT CyLLeCTBEHHOE 3HaYyeHne B obnactu
ONTUMU3ALIMN KYEPHOTO ALLMKAY.

O6wue pesynbTaThl U BbIBOAbI AMCCEPTALMM XOPOLUO ONyOnmMkoBaHbl BO MHOMMX
PEeLEH3NPYEMbIX aHrMOA3bIYHbIX JXypHarnax, 4To AenaeTt pesynbTaTbl AOCTYMHbIMA ANS

LUMPOKOrO Kpyra CrneLmanmncToB 1 y4eHbIX.



YuutbiBas Mot cobcTBEHHbIN onbiT paboTbl B o6nact MHPOPMaLUMOHHbBIX TEXHOMOIUNA,

KOTOPbIA TECHO CBA3aH C NPUMEHEHNEM BbIMUCITUTENbHBIX METOAO0B, S XOTenN Obl OTMETUTD,

yTo BblbpaHHbIi EBreHmem ConoBbiM MoAxo[ UMEET BbICOKYK aKTyarbHOCTb BO MHOMMX

npUKnagHbIX obnacTtax, BKIOYas 3HEpreTuky, BoAHble UCCrnenoBaHusa U MoAenupoBaHue

3nopoBbs. o mMepe Toro, kKak MoAenvpyemble CUCTEMbl CTaHOBATCA Bce Gonee u Gonee

CnoXxHbiMyu, Heobxoaumo paspabartbiBate Oonee CrnoOXHble MNOAXOAbl, KOTOpble MOryT

yy4nTbiBaTh U3IMEHAKLWMECA BO BpeMeHW acnekTbl np06neMb|, HanpumMmep, Kak 3To Obino

cAenaHo B 3TOM guccepTaumu.

3amevaHus:

YTto KacaeTcs npeacrasneHus paboTbl B aBTopedepaTe, yyeHbiM U3 ApYyrux
obnacrteit MoxeT ObiTb NonesHo Gonee HarnsgHoe npeacTaBeHne, B KOTOPOM
CBASW MeXay NPeanoXeHHbIMU BblYUCIIUTENbHBIMA  3reMeHTaMn  Takke
MPOVMNIOCTRPUPOBAHbI BU3yaribHO, @ He TONbKO C MOMOLLbIO TEKCTa U YpaBHEHWI,
XOTSl PUCYHOK 9 JOCTATOYHO XOPOLUO 3TO AEMOHCTPUpPYET.

HesicHO, Kak aBTOp W3MepsieT CBOWCTBA OOOOLIEHUS CUHTE3NPOBAHHbIX
anropuTmos, noaTomy aTn anropuTmbl obnapator BbICOKOW
NPOU3BOAMUTENBHOCTbLIO ANA NOAMHOXECTBa 3a7a4 ONTUMU3ALIAN.

B 3agavax HecTaLMoOHapPHOW ONTUMMU3ALMK: HE AOCTAaTOYHO ACHO YKa3aHo, Kakyto

METPUKY MOXXHO NMPUMEHUTb OJ1A OLEHKM Npou3BOAUTENTbHOCTU anropuTtmMa.

YuuTtbiBas 06bEM M KaA4yecTBO WCCnenoBaHWi, BbINOMHEHHbIX EBreHvem ConoBsbim,

HOBM3HY N Hay4HYIO 3HAaYUMOCTb Pe3yrnbTaToB, CHWUTalO, YTO AMccepTauus COOTBETCTBYET

OBLLENPUHATLIM BbICOKUM CTaHAapTam U TpeGoBaHWAM, NpefbsaBnseMbIM K [OKTOPCKUM

aucceprtaumam, a ee astop Eerenunint AnekcaHaposud Coros 3acnyxusBaeTt y4eHOW CTeneHu

[IOKTOpa HayK B TEXHUYECKUX HayKaXx.
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