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In recent years, the integration of image processing techniques in unmanned
aerial vehicles (UAVs) and autonomous systems has become increasingly vital.
This report delves into the multifaceted applications of image processing in
enhancing the capabilities of unmanned devices. The exploration includes an
overview of contemporary methods, the role of computer vision technologies, and
practical implementations in autonomous navigation, obstacle detection, and
scene perception. The report also addresses the challenges and prospects in this
field. By synergizing image processing with other sensor data, the presentation
emphasizes the comprehensive perception achieved by these devices. The
conclusion highlights key findings and outlines future research directions.

O06pobOka 300pakeHb B 0E3MUIOTHUX MPUCTPOSIX BIAITPaE KIFOYOBY POJIb Y
CTBOPCHHI aBTOHOMHHX CHCTEM, 3JaTHUX CIPUUMATH OTOUYIOUE CEPEIOBHIIEC T
npuiiMaTH PIMICHHS Ha OCHOBI oTpuMaHoi iHdopwmarlii. [{g1 TexHomoOTIS CTae
HEOT €MHOIO YAaCTHHOIO Cy4acHHMX OE3MIJIOTHUX CHCTEM, 3a0e3Nevyroun iM Mo-
JKJIMBICTh HABITAIlll, po3Mi3HaBaHHS 00 €KTIB Ta 3a0e3medeHHs1 Oe3MeKu B pea-
JBHOMY Yacl.

3acTocyBaHHS METOJIIB KOMIT IOTEPHOrO 30pYy BKJIIOUA€E B ceOE BUKOPHC-
TaHHS aJITOPUTMIB PO3Mi3HAaBaHHS 0Opa3iB, BUSBJICHHS KJIOYOBUX OCOOIMBOC-
Tel Ta kiacudikaiii 00’ €kTiB Ha 300pakeHHI. [ TMOoKke HaBYaHHS BiAirpae Bax-
JIUBY POJIb Y TOKpAIIEHHI Mpoiecy 00poOKHu 300paxeHb, 110 J03BOJISE CUCTE-
MaM OUTBIII TOYHO PO3MI3HABATH Ta aHANI3yBaTH CKJIAJHI CIIeHapli B peajbHO-
MY CBITI.

3actocyBaHHS OOpOOKH 300pa’KeHb Il aBTOHOMHOT HaBiraiii BKIJIIOYa€e B
cebe CTBOPEHHSI TOYHUX KapT OTOUYIOUOTO CEpPEOBHINA Ta TPUBUMIPHUX MOJIe-
JIeH, Mo 103BOJIsE OE3MIJIOTHUM TPUCTPOSIM €(DEKTUBHO TJIAHYBAaTH MapIIPyTH
Ta yHUKATH nepenko. [ mnboke HaB4aHHS 3a0e3mnedye MiaBUIIEHY TOYHICTH B
pO3mi3HaBaHHI JOPOKHIX 3HAKIB Ta 00’ €KTIB B peaIbHOMY Yaci.

Metonu 06poOKkH 300pa’k€Hb BUKOPHCTOBYIOTHCS IS BUSIBIICHHS Ta KJla-
cuikailii nmepemko/1 Ha NUIIXy O€3MUIOTHUX MPUCTPOiB. Lle BKItoUae po3poOKy
QITOPUTMIB YHUKAHHS 31TKHEHb, 3a0€3Meuyl0ud BUCOKUH pIBEHb O€3MEKH SIK
JUISl CAMUX TIPUCTPOIB, TaK 1 1711 OTOUYIOUMX 00’ €KTIB Ta JIFOCH.

Onrtumizamis ¢’ roxeHa 1aHux 3 00poOKU 300paKeHb 3 IAHUMU 1HIIUX CEH-
COpIB, TAKHX SIK pajap Ta Jijgap, J03BOJISIE OE3MUTOTHUM MPUCTPOSIM CTBOPIOBA-
TH KOMIUIEKCHI MOJeJl OTO4yIoUuoro cepefosuina. Lle mokpaiiye 3arainbHy Ha-
JTIAHICTH Ta TOYHICTh CIPUHHSATTS.
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Pi3H1 cexTopu, BKJIIOYarOYM aBTOMOOLIbHY Ta BIMCHKOBY NMPOMUCIOBICTD,
JIOTICTUKY Ta CLIBChKE TOCHOJAPCTBO, BXKE YCIIIIHO BIPOBAIKYIOTh CHUCTEMHU
00po0OKku 300paxeHpb B O€3MIJIOTHUX NpUCTposiX. Lle mpu3BoauTh 10 MiABUIIECH-
Hs1 €(DeKTUBHOCTI Ta 3MEHIIECHHS! PU3UKIB y IIUPOKOMY CIIEKTPI1 3aCTOCYBaHb.

VY cdepi 06poOku 300paxkeHb B 0€3MIJIOTHUX MPUCTPOSIX ICHYIOTh JEKUIbKa
KJIFOYOBHUX HAIPSAMKIB, sIKI MOXKYTh 3HAUYHO MOCUJIUTH €()eKTUBHICTh TEXHOJIOT1H
00poOKH 300pakeHb Y 111 00J1aCTi:

1. locnimkeHHs: Ta po3po0Ka HOBUX, OUThIIT €(PEKTUBHUX aITOPUTMIB 00-
poOku 300pakeHb, CIEHIATIbHO aallTOBAHUX NJIsi OC3MUIOTHUX MPHUCTPOIB, Ta-
KHX SK ONTUMI3AIlig i1 OOMEXKEHUX pPEecypcCiB, BIPOBAIKCHHS METOJIB Ma-
IIMHHOTO HAaBYaHHS JUIsi aBTOMATUYHOTO HaBYAHHSA 1 afanTaiii cucteMu o0poo-
KU 300pa’KE€Hb 10 PI3HUX YMOB.

2. CTBOpEHHSI CHCTEM 3BOPOTHOTO 3B’S3KYy, SIKi JO3BOJIATH OE3MIJIOTHUM
IPUCTPOSIM HABUATHCS HAa OCHOBI pPe3yJibTaTiB CBOET poboTu. Lle Bkitoyae B cede
K pO3pOOKY MEXaHI3MIB HaBYaHHS 3 MiJICUJICHHSM JJIs1 O€3MUTOTHUX MPUCTPOIB,
K1 JI03BOJIAIOTH IM KOPUT'YBAaTH CBOIO MOBEIHKY B 3aJIKHOCTI BiJl pPe3yJIbTATIB 1
JIOCBIJTY.

3. [IpoBeneHHsT MOAATKOBUX MOCIIPKEHb B Taly3l KOMII IOTEPHOTO 30py
JUTsl OUIBIII TOYHOTO BU3HAYEHHSI Ta aHAJI3y BI3yalbHUX JaHUX, HAIIPUKIIAL PO3-
poOKka METOJ1iB BU3HAUEHHS 00’ €KTIB 3 ypaXyBaHHSIM Pi3HUX YMOB OCBITJICHHS,
MIOTOJIN Ta IHIIHUX (HAKTOPIB.

4. BnipoBa/KEHHSI CTaHIAPTIB Ta 3aXOMiB OE3MEKH ISl CUCTEM OOpOOKH
300pakeHb B OE3MIIOTHUX MPUCTPOsX. Lle Moxke OyTu po3poOKa cTaHaapTiB IS
NPEACTaBICHHS Ta OOMIHY BI3yalbHOIO 1H(GOpPMAIIEID MIX PI3HUMU OE€3MUIOT-
HUMH CUCTEMaMH, pealli3allisi 3aX0/1B 3 3aXUCTY Bij KibepaTak Ta HEJIOMYIICHHS
MaHIIyJIIOBaHHS BI3yaJlbHUMU JaHUMHU.

He3Baxkatoun Ha 3Ha4yH1 JOCSTHEHHs, 00poOka 300pakeHb B O€3MUIOTHUX
MPUCTPOSX CTHKAETHCS 3 BUKIMKAMU, TAKAMHU SIK CKJIAJHI CIleHapii, 3MiHHI IO-
rOJIHI YMOBH Ta HEOOX1/IHICTh OOPOOKH JAaHUX B peabHOMY Yacl.
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