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METO/ BAOCKOHAJIEHHSA KOHCTPY{(HII‘/JI HA OCHOBI TEHEPATUBHOI'O
AN3AUHY

VY cydacHOMY CBITi, A€ TEXHOJOrii MIBHJIKO PO3BHBAIOTHCS 1 BUMOTH JO MPOIYKTIB Ta
MEXaHI3MiB MOCTIIHO 3pOCTar0Th, BAXIMBO MaTH €(GEKTHBHI METOAM IS yJIOCKOHAJICHHS
KOHCTPYKLIN Ta BUPIIIEHHS NpoOjeM, sSKi MOXKYyTh BUHUKHYTH B IpOIEci IXHBOI eKCIuTyaTarii.
Came ToMy iHXEHEpH i BUCHI IIOCTIHHO MPANIOIOTh HAJl PO3BUTKOM Ta BJIOCKOHAJICHHSIM METO/IIB,
110 TO3BOJISIIOTH BHUSIBIISATH, aHAJII3YBAaTH Ta BUPIIIYBATH MIPOOJIEMH B KOHCTPYKIIISIX MEXaHI3MiB.

OCHOBHOI0O 1 B@XJIMBOIO METOIO IPH MPOEKTYBaHHI BJIOCKOHAJIEHOTO BYy3Ja KpIilJeHb
npormenepa, Ky HOTpiOHO BpaxyBaTH HAa CaMOMy IOYaTKy — JOCATTH 3arajbHOI KOPCTKOCTI
KOHCTPYKIii BUKOPUCTOBYIOYH Cy4acHI METOH 1 pimeHHs [1].

Cepen HalleeKTHBHIIIMX IMiIXOAIB A0 wi€i 3amadi (puc. 1) MOXHA BUAUTUTH OOCpHEHHI
IH)KMHIPUHT, BUKOPUCTAHHS KOMIT'FOTEPHOTO MOJEIIOBAHHS, 3aCTOCYBAaHHS HOBHMX MaTepialis,
aJIalITUBHI TEXHOJIOTIi Ta iHHOBAIiiHI TexHouorii. KoXeH 3 MuX MeTo/AiB Mae CBOI MmepeBard Ta
MoO>ke OyTH 3aCTOCOBAHMI B PI3HUX CUTYaLIAX 3aJI€KHO BiJ crielu(iku MpodiieMu Ta JOCTYITHUX

pecypcis.

flo3eonae ravBoko NpoaHanizysaTu
KOHCTPYKLIK Ta IAEHTUDIKYBATIA NPUYNHIA
HeBAaul, Wo A03BONAE PO3Po6UTI
eheKTHEHI Ta TO4HI CTpaTeri
YAOCKOHANEHHA

O6epHeHWIA IHKWHIPUHT "
Komn'toTepHi Mogen moxyTe 6yTW Nerko

3MIHEHI Ta 3ganToBaHI 3 ypaxyBaHHAM
Hoeol IHpopmaui abo Brmor

flo3BonsAe WEBWAKO Ta edeKTHMBHO
TECTYBATW PIZHI BapIAHTK
yAOCKOHaneHHs 6e3s HeobxigHocT!
BUTOTOBAEHHSA PI3MYHUX NPOTOTUNIB

KDMH'ICITEPHE MogentBaHHA

1\-"IETD,-‘:[L-'I floaeonse wewnako Ta edhexTMBHO
S 3acTocyBaHHA HOBMX TECTYBATW PI3HI BapIAHTK
SACCULCLIE mMaTepiams YAOCKOHANEHHRA 683 HeoBxXIgHOCTI
MexaHiaMminp BUrOTOBAEHHA GI3NYHUX NPOTOTUNIE

Jl03BONAKTE CUCTEMAM ABTOMATUUHO
BUABAATW Ta KOPWUTYBaTK npobnemu
HaBITk Nif 4ac excrayaTawli, Wwo
3abe3neyye NIABULLEHY HAAIAHICTL Ta
TPVBANICTE MEXaHIZMIE.

ApanTuBHI TEXHONOTIT

ﬂGZEDHHI{ITb BWABUTIA Ta BUPILLUWTK
I'IDDSHEMVI 3 HEEAANVMK KOHCTPYKLIAMK
wBengko 1a Eq)EKTI/IBHO.

IHHOBALYIAHI TEXHONOTIT

Puc. 1 — Metonu BnockoHaIeHHST KOHCTPYKIIH Ta MEXaHI3MIB

OCHOBOIO CTBOPEHOTO KOMIIEKCHOTO METO.Ty € BUKOPUCTAHHS KOMII FOTEPHOTO MOJICITFOBAHHS
Ta 3aCTOCYBaHHS T€HEPAaTHUBHOIO IM3aifHy, SK NMPHUKIATy CHHEprii JIOJUHU Ta KOMII IOTepHOI
nporpamu [2].

TepMiH «reHepaTUBHUM JU3aiiH» BITHOCUTHCS JI0 cepii IHCTPYMEHTIB, 110 Peai3yloTh METOIH
Ta QITOPUTMH INTYYHOTO IHTENEKTY, SKi 3aCTOCOBYIOTBCS ISl BHpINICHHS 3aBIaHb
npoekTyBaHH:[3]. 3 MpakTU4YHOI TOYKU 30pYy IHCTPYMEHTH T'€HEPAaTUBHOIO JAW3alHY HIYKAIOTh
piteHHs IpobyieMu, BUpakeHOT MaTeMaTUUHUM (DOPMYJTIOBaHHSAM, BUPILIEHHS SIKOT OyIyeThCs Ha
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iTepaliifHoMy Tmporeci OnTUMi3amii, SKU HaMaraerbcs MiHIMI3yBaTH IUIbOBY (PyHKIiTO.
BHKOpHCTOBYIOYH MOXKIMBOCTI IITYYHOTO 1HTEJIEKTY, TCHEPATUBHUI IN3aliH HA/Ia€ MOKJIMBICTh
JOCTIKYBAaTH Oarato pi3HUX KOHIICTIINA AW3aiiHy Ha OCHOBI PI3HUX BUPOOHHUYUX MPOIEIYD,
MarepiaiiB 1 mo4aTkoBux (popm. BoHH mpaIfroroTh Ha OCHOBI IIILOBOT (PYHKIIIT (MiHIMI3aIIS MacH,
MaKCHMIi3allisl )KOPCTKOCTI) 1 PO3paxyHKiB JIIHIHHOTO HAINPYKEHHS, 3aBASKH YOMY JOCSATAIOTHCS
Oaxxani pe3ynbTati [4]. TexHOIOTIT FTeHePaTUBHOTO AU3AIHY JJO3BOJISIFOTh CTBOPIOBATH MPOCKTH 3
ypaxyBaHHSM THUX ()I3MYHHUX BIACTUBOCTEH 1 SIBUILL, K1 TOB'A3aH1 3 (QyHKI[IOHAIBHICTIO IPOAYKTY.

3a OCHOBY aJrOpUTMY MOJICIIIOBAHHSI BJOCKOHAJICHOI KOHCTPYKIIii, HANpPHUKIAJ, KpillJCHb
MPOIENepiB arpapHOro JPOHY OepyThCsl HACTYITHI KPOKH:

1. IToGynoBa mo4yaTkoBOi reoMeTpii kpirieHb npormnesnepis; 2. CAE ananiz KOHCTPyKIIii;

3. ®opMyItOBaHHS TEXHIYHOTO 3aBJAHHS; 4. ANTOPUTM T'eHEpyBaHHS PillICHb;

5. AHani3 pimens; 6. KopuryBaHHs BIOCKOHAJIEHOTO By3Ja KPIiIJIeHb POIEIIEPIB.

7. Oninka eh)eKTUBHOCTI HOBOTO PillIEHHS.
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Puc. 2 — Anroputm MeToly BJOCKOHAJICHHSI KOHCTPYKIII HAa OCHOBI T€HEPAaTUBHOIO AU3aWHY
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REVIEW AND ANALYSIS OF OBJECT DISTANCE ESTIMATION ALGORITHMS IN
RESCUE DRONE CONTROL SYSTEMS

Rescue drones are typically used for searching and rescuing people in conditions where direct
human intervention may be dangerous or impossible.[1] The main functions of the object
recognition systems in rescue drones include: object distance estimation; person and object
recognition algorithms; object tracking systems; integration with other systems and data.

To improve the accuracy of distance measurement to objects, advanced sensors such as LIDAR
can be used, which allow for more precise distance measurements and the creation of detailed 3D
maps of the terrain. The use of machine vision algorithms can also enhance distance determination
in challenging conditions, such as poor visibility. Regarding the improvement of person and object
recognition algorithms, deep neural networks can be implemented for more accurate recognition
of people, animals, or other specific objects in various environments. The development of
specialized algorithms for identifying people by clothing, condition, or other characteristics can
assist in rescue operations.[2]

To improve the object tracking system, algorithms can be developed that allow an object to be
kept in frame during movement, ensuring continuous monitoring. The use of automated response
systems to changes in behavior or movement of objects will enable the drone to better adapt to
dynamic conditions. Integration with other systems and data, such as satellite imagery or
information from other drones, can significantly enhance the informativeness of the terrain picture.
Creating more efficient communication channels between the drone and the base station will
ensure rapid processing and analysis of the data received. [3]

In rescue drone navigation systems, distance determination to objects can be based on a variety
of technologies, as the accuracy and efficiency of this determination can be of vital importance.

The following technologies are most often used to solve such problems. Global Navigation
Satellite System (GNSS): GNSS, such as GPS or Galileo, can be used to determine the
geographical coordinates of the drone and the objects around it. Distance can be calculated based
on the difference in coordinates. Laser ranging (LIDAR): LIDAR measures the distance to objects
using reflected light signals. Using LIDAR, you can get fairly accurate distance measurements in
real time [4].

Ultrasonic distance measurement: This technology uses high-frequency sounds to measure
distances to objects. It can be useful in low-light, smoke, or dust environments.
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