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COCIb ®OPMYBAHHA MOJAEJII KOMITIOTEPHOI'O 30PY B IHTEPECAX
HOBITPAHOI PO3BIJIKU 3 BUKOPUCTAHHAM IIVIAT®OPM THUITY “NO-CODE”

Anomauia. Ananisyromscs eumozu 00 npoyecy 00poOKU OAHUX NOGIMPAHOI pO38IOKU, WO
dopmyromsca 6opmosumu YudposuUMU ONMUKO-EIEKMPOHHUMY CUCmeMamMyu Oe3niIomHUX agiayiliHux
cucmem.  Jlocuiodicyromobcs  MOJNCIUBL  cnocobu  asmomamuszayii  oKpemux —emanié  00poOKu
po38ioysanvroi ingopmayii (yugposux 306padcenv, eideoxadpis). IlponoHyemvcs SUKOPUCMAHHA
@ynxyionanvuux  moorciusocmeti  naamepopm  muny  “No-Code” ona  ¢hopmysanus mooenei
KOMI FTOMEPHO20 30py 8 inmepecax cucmemu nogimpsinoi po3eioku. Lle 0036o15e cmeopumu ymosu 01
SHUMNCEHHS BUMO2 00 meopemudHux 3HaHb ma npakmudHux Hasu4oK nepcoraty (ekinaofcy besninomnozo
agiayiiHo20 KOMNIEKCY) 3 aleOpUMMIYHUX MO8 NpOSpAMYSaHHA. Bukopucmanws sanpononmosanozo
cnocoby Gopmysants mooenel KOMN 1OMEePHO20 30py 00360JUMb CHEOPUMU YMOBU OJisi NIOGULYEHHS
onepamugHocmi 00poOKU OaAHUX NOGIMPSIHOL PO3GIOKU.

Knrouoei cnoea: nogimpsna po3gioka; Komn'romepHuu 3ip; yu@poge 300padceHHs,
Oe3ninomuuil 1IimaibHull anapam.

Abstract. The requirements for processing aerial reconnaissance data, which are formed by
onboard digital optoelectronic systems of unmanned aircraft systems, are analyzed. The possibilities of
methods for automating individual stages of processing reconnaissance information (digital images,
video frames) are investigated. The use of functional “No-Code” platforms is proposed for creating
computer image models in support of the aerial reconnaissance system. This enables the creation of
conditions for reducing the requirements for theoretical knowledge and practical skills of personnel (the
crew of an unmanned aircraft complex) in algorithmic programming languages. The proposed method
for forming computer vision models will enable the creation of conditions for enhancing the efficiency
of aerial reconnaissance data processing.
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Hoceig ©OoiioBHX Hili CBiYWTH TIPO CYTTEBY TpaHCPOPMAIIO IUTHOBOTO  CHOPSAIS
(po3BimyBanmbHOrO OOJaJHAHHA) OE3MIIOTHHX ITaJbHHUX anapaTiB NpoTWBHHKA. [Ipu 1mpomy cimifn
3a3HAYMTH, 110 JAHUH MPOIEC CYIPOBOIKYETHCS aKTUBHOK 1HTETPALII€I0 B PO3BIyBaIbHI KOMIUIEKCH
CY4YacHUX 1HHOBaLIMHUX TeXHOJIOTiH. Lle 103BOJIsIE CTBOPUTH YMOBH Ul IiABUILEHHS aBTOHOMHOCTI
miJ 9ac BEICHHS IMOBITPSHOI PO3BiAKM Ta BUKOHAHHA yAapHMX Miciil. lle mpu3Beno no cyrreBoi
aKTHUBi3alii B 3a3HAUYCHOMY HAaMpPSAMKY SIK BITYM3HSHOI HAyKOBOI CITIIBHOTH, TaK 1 JEp:KaBHOTO
BUpOOHUKA 000pOHHOT poaykiii. Tak aHami3 OCTaHHIX HAyKOBUX JOCITIDKEHb CBIIYUTH PO aKTUBHY
iHTerpamito B mponec oO0poOku BigeomaHux (uUMppPoBUX 300pakKeHb, BiIEOKAAPIB) CYyYaCHHX
IHHOBaIlIMHUX TexHojorik. Ile 703Bojsie aBTOMATH3yBaTH OKpeMi eTamd OOpOOKH IOCTIiHHO
3pocTarounx 00’€MiB BiJIeOZaHUX, MO (GOPMYIOTECS OOPTOBHUMHU ITUPPOBHMH OINTHKO-EIIEKTPOHHUMHU
cucreMaMu TOBITpsiHOT po3Binku [1, 2]. [Ipu mpomy ciij 3a3Ha4uTH, IO OCHOBHUM IPOOJIIEMHUM
ACIIEKTOM 3aCTOCYBaHHS OCTaHHIX € 3pOCTaHHS BUMOT JI0 TEOPETUYHUX 3HAHD Ta MPAKTUYHUX HABHYOK
nepcoHany (eKinaxy Oe3MiJIOTHOTO aBialliifHOr0 KOMILIEKCY) 3 aJITOPUTMIYHUX MOB MPOTpaMyBaHHS
JUTSL CAMOCTIHHOTO CTBOPEHHSI MOJIENIeH KOMIT IOTEPHOI0 30py B iHTepecax HOBITPsHOT po3Biaku [3, 4].
3 MeTOol0 BHpILIEHHS BHINE3a3HAYEHOTO MPOOJIEMHOTO AaCHEKTy MPOIOHYETbCS BHKOPHCTaHHS
(dyHKIIOHATBHUX MOXIUBOCTeH 1atdopm tumy “No-Code”, 0co0IHBOIO MOMYISIPHICTIO CEpeJT STKUX
Ha CHOTOHILIHIA J€Hb KOPHUCTYEThCs Bimkpura BeO-tutatdopma Ultralytics HUB [5]. o ocHOBHuUX
nepeBar BUKOPUCTAHHsI 3a3HA4YEHOI TUIATPOPMHU BiIHOCATHCS HACTYIHI [5, 6]

1. 3pyunHuii Ta IHTYITHBHO 3p03yMinuii iHTEpdEcC.

2. Jlo3Bouisie peani3yBaTH NPOLEC MiATOTOBKH JAHMX IO TPEHYBaHHS (IEPEBIpKH aHOTYBAaHHS
Habopy aHWX).

3. MoxuBICTE BUOOPY apXiTEKTypd ajirOpUTMIB KOMII FOTEPHOIO 30py B 3aJ€KHOCTI Bij
3aBJlaHb MOBITPSHOI PO3BiAKH (OaTaHCYBaHHS MK IMOKa3HUKaMHU ONEPaTUBHOCTI 00poOku ganux (fps)
Ta JJOCTOBIPHICTIO MOJEITI).



4. BukopucTtaHHS pecypciB XMapHHX cepBiciB (rpadiunux mpouecopiB miatdopmu Google
Colab) mns posropranHs Ta (GOopMyBaHHA MOJENEH KOMI IOTepHOTrO 30py. Lle mo3Boisie mOCTaTHRO
OTIepaTHBHO BUKOHATH IPOIEC HABUYAHHSI MOJENI (BUTpAIl y MOPIBHSHHI 3 JOKAIFHUMH pecypcaMu
CKJIaJIa€ JICCATKHU Pa3iB).

5. ®opMyBaHHS KUJIBKICHUX Ta SIKICHUX ITOKa3HWKIB €()EeKTHBHOCTI MOJEJI 3 MOXIIMBICTIO iX
KOHTPOJTIO SIK Ha MPOTS31 BChOTO MUKy TPeHyBaHH (B 3BHUaiiHOMY pexumi 10 100 enox), Tak i mics
3aBEpILICHHS eTaly TPeHyBaHHA. 3 LI€I0 METOIO MepeadadeHi iHCTpyMEHTH Bizyaliizalii pe3ynbTariB
TPEHYBaHHS MOJEII.

6. [Iupokwuii BubGip GopmaTiB /I IMIOPTY MOJIENi KOMIT FOTEPHOTO 30pYy 3 METOI MOAATBIIO]
iHTerparlii 10 ckiaay nporpamHo-anapatHux komiiekciB (PyTorch, ONNX, TensorRT, OpenVINO
T.1.).

7. MoXIHBiCTh BUKOPUCTAHHS 0€3KOMITOBHOTO Tapuduoro iany (10 20 I'B).

BukopucTanHsi 3amponoHOBaHOTO crmoco0y (opMyBaHHS MOJENi KOMII IOTEPHOTO 30pY B
iHTEepecax MOBITPSIHOI PO3BIKU B YMOBAX 3aCTOCYBaHHS OC3MIIOTHUX aBialliiHUX CHUCTEM JIO3BOJIHUTH
CTBOPUTH YMOBH JJIsI CKOPOUEHHS Yacy Ha 0OpOOKY MaHWX MOBITPSHOI PO3BIAKH B YMOBaX 3HIDKEHHS
BUMOT 70 TpodeciitHnx 3mi0HOCTel mepcoHany (eKimaKy Oe3miJIOTHOrO aBiallifHOro KOMIUIEKCY) 3
ITOPUTMIYHUX MOB IIPOTPaMyBaHHS.
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