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REVIEW

of the doctoral thesis entitled “Evolutionary Algorithms for Solving Symbolic
Regression Problems for the Identification of Dynamical Systems,” submitted by
Ms. Karaseva Tatyana Sergeevna in partial fulfillment of the requirements of the
Federal State Budgetary Educational Institution of Higher Education "Siberian
State University of Science and Technology named after Academician M.F.
Reshetnev" for awarding the Ph.D. degree.

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

Ms. Karaseva Tatyana Sergeevna's Ph.D. thesis focuses on increasing the
efficiency of methods for solving symbolic regression problems in the structural-
parametric identification of dynamical systems using self-adjusting evolutionary
modeling and optimization algorithms. To address this challenge, Ms. Krasaeva
developed, modified, and optimized several evolutionary methods, including (1)
a modified genetic programming algorithm, allowing her to solve the problem of
structural-parametric identification of dynamic systems using a differential
equation based on experimental data; (ii) a modified algorithm of genetic
programming and differential evolution solving the problem of structural-
parametric identification of dynamic objects in the form of a differential equation,
allowing to determine its order, structure, and coefficients automatically; (iii) a
modified algorithm of genetic programming and differential evolution solving the
problem of structural-parametric identification of dynamic objects in the form of
a system of differential equations, allowing to automatically determine the
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number of differential equations in the system, their order, structure, and
coefficients; (iv) a genetic programming algorithm solving the Cauchy problem
for ordinary differential equations, which differs from the known application of
the self-tuning procedure and allows obtaining a solution in symbolic form.

From my perspective, the research results obtained in Ms. Karaseva's Ph.D. thesis
contribute to improving the methodology for solving symbolic regression
problems and applying evolutionary algorithms in identifying dynamical
systems. Based on the quantity and the quality of these contributions, I consider
the research findings presented in Ms. Karaseva's Ph.D. thesis substantial
and conform to the endorsed standards of the international research
community. Given that Ms. Karaseva is recognized as fulfilling all other
academic requirements of the Federal State Budgetary Educational Institution of
Higher Education, "Siberian State University of Science and Technology, named
after Academician M.F. Reshetnev," I recommend to the Dissertation Council
24.2.403.01 to award Ms. Karaseva with the Ph.D. degree.

by Todor

DimitrOV Dimitrov Ganchev
Date: 2023.11.20
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Prof. Todor Ganchev, PhD
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TexHnuueckoro ynuepcurera BapHbl

B nuccepranmonnsiit coet 24.2.403.01 npu CubupckoM rocy1apcTBEHHOM
VHUBEPCUTETE HAYKU M TEXHOIOTHI UMeHH akajeMuka M.@. PemerHesa,
660037, Poccuiickas @enepanus, r. KpacHOSPCK, MPOCIEKT UM. ra3eThl
«Kpacnosipckuii pabounii», 1. 31.

OT3bIB

Ot3piB Ha aBropedepar MOKTOPCKOM [HUCCEPTAllMH Ha TeMy « D80NMI0YUOHHbIE
anzopummbl  pewieHus 3a0a¥  CUMEONUYECKOU pe2peccuu Ol — UOeHMUGPUKAYUU
ounamuyeckux cucmemy, TpenctabienHoir Kapaceoit Tartesnodt CepreeBHoO# s
BeIIONIHEHMs 4YacTu TpeboBanmit @PI'BOY BO «CubHupckuii rocyaapCTBEHHBIN
YHUBEPCUTET HAayKd M TEXHOJNOrMd WMeHHM akageMuka M.OD. PemerHeBa» s
NIPUCYKIEHHS YYEHOM CTENIeHU KaHAKu1aTa HayK.

Penensent: 'anues Tomop JlumuTpoB, mpocdeccop, 3aBeAyrolui jabopaTopueit
HUCKYCCTBEHHOI'O MHTE/IEKTa TexXHHYecKoro yHHBEpcUTeTa BapHbl,
Boarapus

Jlucceprarms KapaceBodt Taresnbel CepreeBHBl  IOCBSAINEHA  IMOBBIIIEHHIO
3 (GEKTUBHOCTH METOJOB PEIICHUs 3aJad CUMBOJIBHOM PErpecCHH IPH CTPYKTYPHO-
napaMeTpuyeckoid HMIeHTHGUKAIMKA JIUHAMMYECKMX CHCTEM C  HCIMOJIb30BaHUEM
CaMOHACTPaUBAIOLIUXCSA AJITOPUTMOB SBOJIIOLIMOHHOIO MOJEIUPOBAHUSA M ONTUMHU3ALIUY.
Jlna pemenus 5ToM 3amaun Kapacea TarbsiHa paspaborana, MoaubHLUpoBaia H
ONTUMHU3MPOBANa HECKOJBKO OBOJIOIMOHHBIX ~METOMOB, B ToM uyucie (i)
MOJU(UIIMPOBAHHEIA ITOPUTM TE€HETUYECKOTO IPOrpaMMMpPOBAHHs, MO3BOJISIOIIUH
pelarh 3a1ady CTPyKTypHO-TIapaMeTpUYeCcKOd MAECHTHOUKALUNKA JTHHAMAYECKAX CUCTEM
¢ Mcnoiab3oBaHueM UG GEepeHIIHAIbHOTO YPaBHEHUS Ha OCHOBE 3KCIIEPUMEHTAIBHBIX
naHHeixX; (ii) MOAMGUIMPOBAHHBINA AJIrOPUTM TI'€HETHYECKOIO IPOrpaMMHpPOBaHHUA H
andbepeHIMaIbHYI0 SBOMIOLMIO, pelIalomue 3aJady CTPYKTypHO-IIapaMeTpH4eCKOH
uieHTHOUKAIMK JUHAMMYECKHUX OOBEKTOB B BHAE AHMGQEPEHIHATBHOIO ypaBHEHHUS,
M03BOIAIONINE aBTOMATUYECKH ONPENENATh €ro HOPSIOK, CTPYKTYPY M KO3 (HUIIMEHTHI;
111)  MOIMOWIMPOBAaHHBIA  AJTOPUTM  TEHETHYECKOrO  NPOrpaMMUPOBAHUA M
TnddepeHIMATEHYIO 3BOMIOIMIO, PEINaoNIie 3aJady CTPYKTypHO-NapaMeTpHIecKoH
MIeHTHOHMKAMH JMHAMHYECKHX OOBEKTOB B BHAE CHCTEMBl AM(GeEpeHIHATBHEIX
YPaBHEHHIA, TMO3BOJIAIOIINE aBTOMAaTUYECKH OIpeENATh KOJIMYECTBO
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aubGepeHIHaIbHbIX YPaBHEHHM B CHCTEME, UX TOPSANOK, CTPYKTYPY U KO3(Q(OUIMEHTEI,
(iv) aJropuTM TeHETHYeCKOTo MpOrpaMMHpPOBaHUs, pemaromui 3azady Komm mis
0OBIKHOBEHHBIX MUGGEPEeHIIHATBHBIX YPABHEHUN, KOTOPBIA OTIMYAETCS OT HU3BECTHOIO
NpUMEHEHHEM TIPOIeAyphl CaMOHACTPOMKM U IIO3BOJIAET IIOJIYYHMTh pCIICHHE B
CUMBOJIBHOH (hopMe.

C Moeii TOYKM 3peHHs, PE3yJIbTaThl UCCIECIOBAHUM, MOITYYEHHBIE B JHCCEPTAIIMH
KapaceBoii TaTbsHbI, CTOCOOCTBYIOT COBEPIIEHCTBOBAaHUIO METOAOIOIMH PEIICHHUS 3a/1a4
CMMBOJIbHOW  perpeccMd ¥ TNPUMEHEHHS OSBOJIIOLMOHHBIX  &JIrOPUTMOB  IIPH
UICHTUGUKAIUK JUHAMUYECKUX cucTeM. Mcxoas U3 KoIMYecTBa M KayeCTBa ITHX
pe3yJbTaToOB, sl CYHTAK, YTO HMCCJIeJOBAHHMHA, MNPEACTABJIEHHbIe B JAHCCEPTAIHH
KapaceBoii TaTbsiHbl, SIBJSIOTCS CYIIECTBEHHbIMH H COOTBETCTBYIOT NPHHSATBHIM
CTaHJApPTaM MeKIYHAPOJAHOI0 MCCJ1eJ0BATEIbCKOro coob1ecTBa.

ITpu ycnosuw, uro Kapacesa TaThsiHa BBEITIOIHWIA BCE aKaJleMUIECKHe TpeOOBaHHUA
Cubupckoro rocyJapCTBEHHOIO YHUBEPCUTETAa HAyKU M TEXHOJIOTMM MMEHHU aKaJeMHKa
M.®. PemrerHeBa, pexomenayio ducceprannonnomy coBery 24.2.403.01 nmpucBoHTH
KapaceBoii Tatbsine CepreeBHe y4eHYI0 CTelleHb KaHIH/JaTa HayK.
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