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REVIEW

on the author’s summary of the dissertation Generalized Method for Synthesis of
Hyper-heuristic Evolutionary Algorithms for Optimization of Complex Systems by
Evgenii Alexandrovich Sopov submitted for the degree of the Doctor Science in
Technical Sciences, scientific specialty 05.13.01 (System Analysis, Control and

Information Processing for Space and Information Technologies).

This study concerns the problem of the design and control of evolutionary algorithms for
complex systems in an automated and adaptive way without involving a human expert.
As it is described in the introduction of the summary, the properties of complex systems
are discussed as optimization problems. When solving hard high-dimensional black-box
optimization problems in the non-stationary environment, one is faced with the problem
of choosing, configuring, and control an appropriate optimization algorithm. Thus, the

topic is relevant to the field of system analysis, control, and information processing.

The work proposes novel scientific positions on methods for the automated construction
or selection of evolutionary algorithms for solving a specific optimization task. The
proposed approaches are summarized as the generalized method for the synthesis of
hyper-heuristic evolutionary algorithms, which can be applied to a wide range of
optimization problems because it creates new evolutionary algorithms in order to fulfill

the specific goals and requirements. The generalized method can create new heuristic
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algorithms for improving standard evolutionary algorithms, and can also be applied

online for the control and adaptation during the optimization process.

In the applied aspect, the proposed approach supplies the system analysts with a
universal tool for solving hard real-world optimization problems. The high performance of
the proposed approach is proved by the results of numerous computational experiments
and solving real-world problems that can be of interest in industry. The software used in

the work is patented (in Russia).

The author has published over 60 papers containing results of his work. Results are
presented at leading conferences, and some papers are published in peer-reviewed

editions in English. Results of the dissertation are accessible and cited worldwide.

| conclude that the research performed by Evgenii Sopov meets the general accepted
requirements for a Doctoral dissertation. His proposed methods and results are new and
significant, and therefore, | recommend Evgenii Alexandrovich Sopov to award him

with the degree of the Doctor Science in Technical Sciences.
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OT3bIB

Ha aBTopedepaT paucceptaumn «OOOOWEHHbIA MeTo4 CUHTe3a rUnepaIBPUCTUYECKUX
3BONMIOLMOHHBLIX aNroOpMTMOB ONTUMMU3ALIUK CITIOXHbIX cucTeM» EBreHus AnekcaHapoBuya
ConoBa, NpeacTaBfeHHON Ha COMCKaHWe YYEeHOW CTeneHW [OoKTopa TEeXHUYECKUX HayK Mo
cneuymansHocTu 05.13.01 (CuctemHbi aHanus, ynpasneHue n obpaboTka nHgpopmaumnm)

[laHHOe uccrnenoBaHune NocBALLEHo NpobnemMe NPoeKTUpPoBaHNA 1 yrpaBrieHns 3BONIOLMOHHBLIMU
anroputMamu AN ONTUMU3aLMKM CIOXHBIX CUCTEM aBTOMAaTU3UMPOBaHHbIM W adanTUBHbLIM
cnocobom Ges npuBneveHns Yenoseka-akcrnepra. Kak onncaHo Bo BBefeHUN K aBTopedepary,
CBOICTBA CMNOXHbIX CUCTEM 0BCyXaatoTcA Kak npobnembl ontummusaumn. Mpu peLeHnn CrnoXxHbIX
MHOrOMEpHbIX 3a4ay ONTMMU3aLUM YEepHOro fLUKa B HeCcTaluMoHapHOW cpefe BO3HUKaeT
npo6rnema BbiGopa, HACTPOWKM 1 YrpaBreHUs NoAXOAAWMUM anropuTMoM onTumusaummn. Takum
obpasoM, Tema akTyanbHa Ana obnacTu CUCTEMHOro aHanusa, ynpaeneHus u obpaboTku
WHdopMaLnn.

B pa6oTe npepnaraloTcsi HOBbIE Hay4yHble MOMOXEHUs Mo MeTogam aBTOMaTU3VMPOBAHHOIO
MOCTPOEHUA WM  BblbOpa  3BOSIOLMOHHBLIX  anropuTMOB  ANA  PeLUEeHUs  KOHKPEeTHOW
onTUMU3aLmMoHHOK 3agaun. Mpepnaraemble NoOAXoAbl PE3IOMUPYIOTCA Kak 0606LLEeHHbIn MeTos
CUHTE3a rMnepaBpUCTUYECKMNX IBOSIOLMOHHbBIX anroputMoB, KOTOPbIA MOXET OblTb MPUMEHEH K
LUMPOKOMY Kpyry 3afay onTumu3aLnm, NocKomnbKy OH CO34aEeT HOBbIE 3BOSTOLMOHHbBIE anropuTMbl
NS BbINOMHEHUS KOHKPETHbIX uenen n tpebosaHui. OB606LLEHHbIN MEeTo MOXEeT co3faBaTb
HOBbIE 3BPUCTUYECKME anropuTMbl AN yryYLWEeHWA CTaHAapTHbIX 3BOSMOLMOHHBIX anroputmos,
a TaKKe MOXET NPUMEHATbCA B PeXUMe OHMawH ANnA ynpasneHus U agantauuu B npolecce
onTUMM3aLmK.

B npuknagHoM acnekte npeafniaraembii Noaxod MNpeAocTaBnseT CUCTEMHbIM aHanuTikam
yHUBEpCarbHbIi UHCTPYMEHT ANA PeLleHNsi CIOXHbIX pearbHbIX ONTUMU3ALMOHHBIX 3ajady.
Boicokass ahheKTUBHOCTb  MPEASIOKEHHOro  noaxoAa MNOATBEPXAAeTCA  pesynbTartamu
MHOrOYUCMNEHHBbIX BbIYUCIUTENbHBIX 3KCNEPUMEHTOB W PELLUEHWA peanbHbIX 3aAad, KoTopble
MOryT npeAcTaBnATb WHTEpeC [AnA npombiuneHHocTn. [lporpammHoe  obGecneveHue,
ucrionb3yemoe B pabote, 3anateHTosaHo (B Poccum).

AsTop onybnukosan 6onee 60 craten, coaepxalumx pesynbtarthbl cBoei paboTbl. Pesynbrartbl
npeacTaBneHbl Ha Beaywux KOHpepeHUuusx, a HekoTopble cTaTbu nybnukyloTcs B
PELIEH3NPYEMbIX W3AAHWSX Ha aHrMWACKOM nA3sbike. PesynbTaThl AuccepTauun LOCTYNHbI U
LMTUPYIOTCA NO BCEMY MUPY.
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S npuxoxy K BbiBoAy, 4TO uccnepoeaHne EsreHnss Conosa cooTBETCTBYET OOLLENPUHATLIM
Tpe6oBaHMsAM A4S JOKTOPCKO anccepTaumn. MNpeanoxeHHble UM MeToAbl U pesynbTaTbl HOBbI
1 3HauUTernbHbI, MO3TOMY peEKoMeHaylo npucsouTb EBreHnio AnekcaHgposudy ConoBy yyeHyto
CTeneHb AOoKTOpa TEXHUYECKUX HayK.

[nodnuck npogheccopa LliseHkepal

Mpodeccop, AOKTOP eCTECTBEHHbIX HayK, AUNNOMUPOBaHHbIA MaTeMaTuK
YnbmcKkuin yHuBepcuTeT
WHCTUTYT 06paboTkn HEMPOHHOW UHopMaLmn

89081 Ynbwm, NepmaHns

MNepesoy, g (BLlzeestn @ £oecA3bIKA
Ha %f@of@w A3bIK BEpeH
Mep OA/LWIK YMC

Cuory ny. M.®. PéiuetHesa

| Plewrey P

Ctp.2u3 2



