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Abstract. This article explores the utilization of Artificial Intelligence (Al)
in the field of Field Programmable Gate Arrays (FPGAs). FPGAs are versatile
hardware platforms that are programmable and can be tailored for specific
applications. With the advancements of Al, integrating Al algorithms into
FPGAs can significantly enhance their capabilities and accelerate various
computing tasks. This article examines the potential benefits and challenges
associated with using Al in FPGA systems. It also discusses the current trends,
developments, and applications of Al in FPGA-based systems.
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Beryn. Bumorn o amapatHoro 3a0e3nedeHHs Uil MporpaM IITYy4HOI'O
IHTEJIEKTY Ta MAIIMHHOTO HaBYAHHS PO3BUBAJUCS €KCIOHEHIIaNbHO. OCKUTBKH
BEJIMKA KIJIBKICTh OOYHUCIEHb OOpOOJISETHCS CUCTEMaMH Ha OCHOBI HITYYHOTO
IHTEJNEKTYy Ta TJIMOOKOTO HaBYaHHS, ICHye moTpeda B OUIbII MOTYKHIM 1
HATIHHIA cucTeMI TIATPUMKH JJIs iX BUKOHaHHS [1].

OcHoBHa wactuHa. Came Tyt 3’sBisaoTbesi FPGA, ski  3HayHO
npuckopuiy po3BuToK Il Tta mMammuaHOro HaBuanHs. IlocravansHuku FPGA
MPOIMOHYIOTh IATGOpPMyY ISl IIBHIKOI Ta €PEeKTUBHOI 00poOKHM 1H(popMalii 3
BUXIIHUX JAaHUX.

VY Toif wac sk rpadiuHi MPOIECOPH JOMIHYBajIM HAa PUHKY MPOTATOM
JOCUTh TPHUBAJIOTO Yacy, a iX amapaTHe 3a0e3NEYeHHsS arpecUBHO
MO3UIIIOHyBaocs sk HaiedekTuBHIma riatrdpopma, FPGA mnokazanmu cebe 3
TOYKH 30py BHCOKOI MPOJYKTHUBHOCTI B MpOrpaMax INIMOOKMX HEUPOHHUX
mepexx (DNN), Ta mpoaeMOHCTpyBalu Kpaill TMOKa3HUKH  BiTHOCHO
eneprocnoxkuBanHsi. FPGA 3HauyHOIO MIipoI0 ajantoBaHi Mg poOOTH 3
IHTEHCUBHUM 00’ €MOM JaHUX, HATPUKJIA] TTIMOOKOTO HaBYAHHSI.

FPGA He HOBI Ta ICHYIOTh Y€ Jeskui 4ac. ['OJJOBHUM BiAMIHHUM
dbakTopoM € Te, O iX MOXKHA 3MIHIOBAaTHM Ha BIAMIHY Bij 1HmUX 4YimiB . Lle
J03BOJISIE BKazaTu MoBy onucy obnagHanHs (HDL), siky, y cBoro yepry, MoxxHa
HAJIAINTYBaTH TaKUM YUHOM, 1100 BiAMOBIIaTH BUMOTaM KOHKPETHHX 3aBIaHb
abo mporpam. FPGA Takox mnNponoHye Taki MepeBard, SIK BUKOPUCTAHHS
OpenCL, mo pobuts nporpamyBaHHs MBUAMEM 1 JermumM. FPGA Takox Moxe
3aMpONOHYBATH E€KOHOMIYHO e(QeKTHBHUN BapiaHT s mporoTumniB. FPGA
HabaraTo rHyYKilli 1, OTXe, € TapHUM BUOOPOM JIJIsl JOJATKIB, OPIEHTOBAHUX Ha
KiieHTa [2].

Jlo mepeBar ciij BITHECTH BEIUKY THYYKICTh, IO MIXOAUTH JIJIS JOJIATKIB
[I, sxi MIBUAKO PO3BHBAIOTHCS Ta 3MIHIOIOTHCS. Hampukiian, yaockoHaJICHHS
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HEUPOHHUX MEpEeX 3abe3rnedyeThcsi 3MiHOW apxiTekTypu. FPGA mokasyiorTh
Kpallle CITIBBIIHOIIEHHS MPOIYKTUBHOCTI Ta CIIO)KMBAHHS €HEPTii B MOPIBHSHHI
3 rpadiyHUMH TIporiecopamu, sK amapaTtHoi matdopmu mns L. Tlpwu
BukopuctanHi 11 Ta FPGA 3abe3neuyeThcsi BUCOKA TOYHICTh PO3PAaXyHKIB Ta
CTa€ JOCTYITHUM TapajiesibHa o0poOKa iHpopmariii.

OcHoBHi Hemoniku npu BukopuctanHi FPGA Tta Il me ckmamHicTh
porpaMyBaHHS Ta BUTpaTa 4acy Ha peaji3alliio MPOEKTY 3a3BHUai OUIbIa HiXK
Ha aHAJIOTIYHUX amapaTHUX IaThopMax.

[tyynuil 1HTENEKT MOXHa BUKOpHcTOBYBatTH B FPGA nns peanizamii
pI3HOMaHITHUX 3aBAaHb Al. 3acTocyBaHHA WITy4yHOro 1HTENekTy 1o FPGA
MOKe 3a0€3MEeUYUTH BUCOKY MPOAYKTHBHICTh 1 HU3bKE €HEPrOCHOKMUBAHHS, IO
poOHUTH 10 KOMOIHALIIO MpUBa0IMBOIO uIs Oaratbox 3aBmanb LI [3]. desxi
MPUKIIAAN BUKOPUCTAHHS MITYYHOTO 1HTeNeKTY B FPGA BKIIOUatOTh:

1. Ilpuckopennst oOuucieHb HeWpoHHoi wmepexi. FPGA  moxHa
BUKOPUCTOBYBAaTH  JUIS  pealli3allii  amapaTHUX  MPUCKOPIOBAYiB,  SIKi
3a0e31euyoTh OUTBI IIBHUKE BUKOHAHHS OTEpallii, OB’ I3aHUX 3 HEHPOHHUMHU
MepeXaMH, TaKUX SIK 3ropTKa, 00’ e JHAHHS (OYMIIICHHS ) TOIIIO.

2. O6poOka  BijmeomoTokiB B  peanbHoMy 4yaci. FPGA  wmoxna
BUKOPUCTOBYBATH [UIsl anmapaTHOi OOpOOKHM BEIMKUX OOCSTIB BIACOJAHMX, LIO
HIBUIKO MPU3BOAUTH 1O PE3YyJbTaTiB y pEalbHOMY 4Yacl, TAKHX K BI3yaJlbHE
BUSIBJICHHS 00’ €KTIB a00 BiJI€OAHAIIITHKA.

3. Bukonanns cknaguux anroputmis 1. FPGA mMokHa 3anporpamyBaTu
JUTSI 3aIyCKY CKJIaJHUX aJITOPUTMIB, TAaKMX SK MAIlMHHE HaBYaHHS a00 rinOoKe
HaBYaHHSA, 110 POOUTH MOXJIMBHAM po3roptanHs pimeHs Il Ha amapaTHOMY
piBHI.

BucnoBku. OgHak BUKOpHUCTaHHS MITy4HOrO 1HTENEekTy B FPGA Bumarae
po3yminHsa apxitektypu FPGA, mnporpamyBaHHs Ta oONTUMI3aIlli JIOTIKK
ob6nmagnanns. daxiBil 31 mTydHoro iHTenaekty Ta FPGA moBuHHI MaTH riInOOKI
3HaHHS B 000X cepax, Mmoo yCHiHO BIPOBAHKYBATH TaKi PIIICHHS.
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