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AHHoTauumsa. py Nnoncke peLleHNNn HENIMHENHbIX 3a4a4y ONTMMasbHOrO yrpaBreHuA
MOXHO CTONKHYTbCA C TPYOHOCTAMMU, CBA3AHHBLIMU C HaJIMYMEM JTIOKaNbHbIX 3KCTPEMYMOB.
MprMMeHeHWe TpaaNLMOHHBIX METOLO0B ONTUMM3aL MU 3PEKTUBHO B C/TyHae BbINyK/bIX 3a4ay,
061afaloLLMX TeM CBOWCTBOM, YTO HalOeHHbIV NTOKasbHbIA S3KCTpeMyM — robanbHbIi. Mo3ToMy
aKTyanbHoW ABNAeTCA pa3paboTKa MeTo40B M aNropUTMOB peLLeHUA MHOM03KCTPeMasbHbIX
3a[a4y onTMManbHoro ynpasneHua. MockonbKy paboTa 60/bLUMHCTBA METO0B ONTUMM3ALIUM
3aBUCUT OT Bbibopa HayasibHbIX 3HaYeHWUIM ONTUMU3UPYEMBIX NapaMeTpoB, To NpeasaraeTcs
npuMeHnTb MeToq OuddepeHumanbHOM 3BoMOLUNK. [JaHHBIA MeTon ONTUMU3UPYET
Habop BO3MOMHbIX pelleHnn B 061acTh OOMNYCTUMBIX 3HAYEHUIA UCKOMbIX MapaMeTpos.,
HayasibHble 3HaYeHMA KOTOPbIX 3a4alTcA clyyalHbiM 0bpa3oM. Llenbio paboTel ABNAeTCA
pa3paboTKa 3BOJIIOLMOHHOIO afiropMTMa MOUCKa peLLeHUA MHOMO3KCTpeMasibHON 3a4a4n
onTMMasnbHoro ynpaeneHusa. [peogoneHne 3acTpeBaHUs peLleHns B IOKaSIbHOM ONTUMYMe
BO3MOMHO C MOMOLLbI0 NogaepHaHmA pasHoobpasma nonynaumm. B cnyyae nonagaHus
peLLeHMA B 06M1acTb JIOKaNbHOr0 3KCTPeMyMa MNpu HeJOoCTaTOYHOM 3aaHHOM KonnyecTse
nUTepaunn anropmTMa MOXHO MoJy4YUTb HeBepHoe pelleHue. MNoaToMy aAns BelbUBaHUA
nonynAuMM 13 o06nacTu NoKanbHOro 3KCTpeMyMa npennaraetca Mmoandukaumsa metona
anddepeHUmManbHoM 3BOTIOLNN — OAMHAMUYECKUIA pa3Mep nonynAauuun. Ecnn nonynauuma
cTArnBaeTcA B 06/1aCTb JIOKaNIbHOIr0 3KCTPEMyMa, TO MPOUCXOOUT He3HAUMTeNIbHOe U3MeHeHUe
ee cpefHelt npucnocobneHHocTn. B 3ToM cnyyae npovsBoaUTCA yaaneHne BEeKTOpOoB-
WHOMBUOB C HAUMeHbLLEN NPUCNocob/1eHHOCTLI0 U flobaBneHne HoBbIX ocobelt. [poBeaeHb!
BblUMCIINTENbHbIE IKCMEPUMEHTbI HAa MOAesIbHOM 3afa4vye ONTUMANbHOIO yrnpaBieHus
C HeBbIMyKoi 06nacTbio AoCTUHMMOCTK. poBeaeHo cpaBHeHWe paboTbl pa3paboTaHHOMo
3BOJOLMOHHOI 0 afiropMTMa C METOA0M BapuaLMi B NPOCTPaHCTBE YNpaBAeHUA U afirOpUTMOM
anddepeHUnanbHOM 3BOSTIOLMM C NOCTOAHHBIM pa3MepoM nonynauun. NpogeMoHCTpMpoBaHa
30 PEeKTMBHOCTb NPUMeEHeHUA pa3paboTaHHOro 3BOJIIOLMOHHOIO anropmMTMa Npu peLLeHum
MHOI03KCTPeMasbHOM 3a4a4M ONTUMaNbHOro YNpaBneHus.
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Abstract. When searching for solutions to nonlinear optimal control problems, one
may encounter difficulties related to the presence of local extremes. The use of traditional
optimization methods is effective in the case of convex problems with the property that the
found local extremum is global. Therefore, it is important to develop methods and algorithms
for solving multi-extremal optimal control problems. Since the operation of most optimization
methods depends on the choice of the initial values of the optimized parameters, it is proposed
to apply the method of differential evolution. This method optimizes a set of possible solutions
in the range of acceptable values of the desired parameters, the initial values of which
are set randomly. The aim of the work is to develop an evolutionary algorithm for finding
a solution to a multi-extremal optimal control problem. Overcoming the stuck solution in the
local optimum is possible by maintaining population diversity. If the solution falls into the
region of the local extremum with an insufficient set number of iterations of the algorithm,
an incorrect solution can be obtained. Therefore, in order to dislodge a population from the
area of the local extremum, a modification of the differential evolution method is proposed -
a dynamic population size. If the population is drawn into the region of a local extremum,
then its average fitness changes slightly. In this case, the vectors-individuals with the lowest
fitness are removed and new individuals are added. Computational experiments have been
carried out on a model optimal control problem with a non-convex reachability domain. The
work of the developed evolutionary algorithm is compared with the method of variations in
the control space and the algorithm of differential evolution with a constant population size.
The effectiveness of the developed evolutionary algorithm in solving a multi-extremal optimal
control problem is demonstrated.
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BeepneHne
pH pelIeHUH HETWHEWHBIX 3a1ad
|_| ONTUMAJILHOIO yIPaBJICHUS MOXHO
CTOJIKHYThCS C MPOOIEMOH, CBsI3aH-
HOW C MHOTOXKCTPEMAJIbHOCTBIO 3aJIauH.
CyuiecTBOBaHHE JIOKAJIbHBIX 3KCTPEMYMOB
MOJKET OBITH O0YCIIOBJIEHO HEBBIIMTYKJIOCTHIO

3amaqn. TpaguIIMOHHbBIE OTITUMHU3AIIMOHHBIE
METO/Ibl (TpaIueHTHBIE, HBIOTOHOBCKUE, J10-

MYCTUMBIX HaIlpaBJIeHUH U J1p.) 3P PeKTHBHO
UCTIOJIB3YIOTCS AJISl pEILIEHHsI BBITYKIIbIX 3a-
7lad, B KOTOPBIX Ka)AblH JIOKAJbHBIN DKC-
TpeMyM siBisieTcst obanbHbIM. [Ipu npu-
MEHEHUH KJIACCHUYECKHX METOAOB JUIsl I0-
UCKa PEUIEHMS MHOIOMOJAJIBHBIX 3ajaad
ONTUMAJIBHOTO YIPABJIEHUSI BbICOKA BEPO-
ATHOCTb CXOIUMOCTHU K JIOKAJIbLHOMY OITH-
MyMy. [loaTOMy aKTyasbHOH sBI€TCS pa3pa-
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