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MalmHHbIe MexaHU3Mbl pa3rpy3ku BbluncneHumn ansa cuctem MEC

Machine Mechanisms of Computation Offloading for MEC Systems

CraTtbsl MOCBsiLLeHa MexaHM3MaM MaLLUMHHOMO 0BYy4YeHUsl, KOTopble MOTYT ObITb MCMONBb30BaHbI B CETAX, ¢ nopgaepxkon MEC.
Lienbto sBnNsieTCA ynyylleHne xapakTepucTuK ceTn 1 ee ontuMmsaums. Ytobbl ncnonb3oBaTte TexHomnorum ceten 5G n 6G Hambo-
nee adeKTNBHO, HEOBXOAMMO MrHOBEHHO 0BpabaTbiBaTb HarpyXeHHbIN ceTeBon TpadmK. STO JOCTUraeTcsl NOCPEeACTBOM BHea-
peHUsi BCioMoraTernbHbIX CUCTEM, OQHOM 13 KOTOPbIX SBMSIETCA MaLUMHHOE O0yYeHue.

MexaHu3mbl MaLLHHOro 0byyeHnst 0bnagaroT NoTEHUMANom Ans peLleHnst NpobneMbl 3aQepKkn CeTu, a Takoke ABMSATCS noa-
XOASALLMMM Ans pasrpy3ku CeTU U rpaMOoTHOTO pacnpegerneHust pecypcos. OHY MMEIOT BO3MOXHOCTb 06y4aTbCs 1 MOACTpanBaTbCst
noA MeHsitoLLmecs ycnosus. B ctatbe paccmartpuBaroTcs TpM MeToAa MallMHHOTO 0By4eHNs, OTHOCALLMECS K rpynne obyveHns ¢
nogkpennexnem: DRL, DQL, OL. Takke, NpoaHan1M3MpoBaB 4OCTOMHCTBA M HEOOCTaTKN KaX4oro MeToAa, BbiopaH Hanbornee akTy-

anbHbIA Noaxoa.

The article is devoted to machine learning mechanisms that can be used in networks that support MEC. The goal is to improve
network performance and optimize it. To use effectively 5G and 6G network technologies, there is need to process high-load net-
work traffic instantly. This is achieved through the implementation of supporting systems, one of which is machine learning.

Machine learning mechanisms have the potential to solve the problem of network latency and are also suitable for offloading
the network and intelligently allocating resources. It has the opportunity to learn and adapt to changing conditions. This article dis-
cusses 3 machine learning methods belonging to the group of reinforcement learning: DRL, DQL, OL. Also, after analyzing the
advantages and disadvantages of each method, the most relevant approach will be chosen.
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Reinforcement Learning (RL)

MexaHn3Mbl MaLlLIMHHOrO obyyeHus obnagalT noTeHuua-
noMm Ansa pelleHus npobnembl 3adepXKn ceTu, a Takke
noaxoasaT AN pasrpysku CETU U rpaMOoTHOrO pacnpeaene-
HMs pecypcoB. OHU MMEIT BO3MOXHOCTb 0ByyaTbcs U noa-
CTpamBaTbCsl NOA MEHSOLWMNECS YCIOBUS.

MeToamka obyyeHus ¢ nogkpenneHvem npencrasnseT
cobon metoq obyyeHus nytem npob n owmbok, OCHOBaH-
Hbll Ha TeopWX YNpaBfeHus, C MOOLLPEeHNsSMN U Hakasa-
HMSAMKW 3a MocrefoBaTenbHOCTb AencTBuiA. Ona noctpoe-
HWSI KOMMMEKCHOM 6asbl AaHHbIX UM MOLENU BO3MOXHbIX
NPOrHO30B [AEeWCTBWA W BO3HarpaxgeHun Heobxooumo
M3Yy4NTb MUX MHOXECTBO. OTU PaACCMOTPEHHble OEeNCTBUS,
BO3MOXHO, NPUAETCS MOBTOPUTb MHOrO pas, npexae 4yem
onpegenuTb nx cuny. Noatomy Heobxoanmo HanTu BanaHc
Mexay uccrneaoBaHMEM HOBbIX BO3MOXHbIX AEUCTBUN U
BEPOSITHOCTLIO Heyaauu. AnemeHTbl RL BknovaloT nonuTu-
KY, KPUTWKY, BO3HarpaxaeHne n Mogenwu.

Mpouecc mogenu obyyeHusa ¢ nogkpensieHneM rnoka-
3aH Ha puc. 1 [1]. B kaxabli MOMEHT BpeMeHH (¢) areHT,
HaxodALWMNCA B COCTOSIHAM s, MONyYaeT BO3Harpaxae-
Hue 3a HabniogeHue r,. 3atem BbiGMpaeT OencTBue 13
nons Aencteun (a) C nNydlwen Harpagow cpeau cylie-
CTBYIOLLIMX. 3aTeM OH NePexofnT B COCTOSAHNE s,,; C BO3-
HarpaxaeHuem r,, ;. 3Ta Mofelb B OCHOBHOM (DOKyCUpY-
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eTca Ha noucke KOMMpoMMcca Mexay uccriegoBaHueMm
HEeN3BEeCTHOro MPOCTPaHCTBa U UcCnonb3oBaHueM obLe-
OOCTYMHbIX 3HAHUN.

MeTon obydeHus ¢ nogkpenneHvem AenuTcs Ha ABe
NoArpynnbl: Ha OcHOBe Mogenen u 6e3 mogenen. MNepsas
06bI4HO OenCcTBYET Kak byHKUMA nepexoda, MeToa npob u
OLWMBOK 1 anropuTMbl MaHUPOBaHNS U BKIOYaeT B cebd
OHNnaviH-0by4eHne n rnybokoe obyyeHue. Bropas, koTopas
06bIMHO [OerCTBYeT Kak HeTovHasi Modenb, BKoYaeT B
ceba Q-obyyeHue, rnybokoe Q-obyuyeHve n rnybokyo Q-
ceTb (Mnu rybokoe oby4yeHue ¢ nogkpenneHnem).
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Puc. 1. Mpouecc moaenu o6y4eHns ¢ nogxkpenneHnem
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