IHPOPMAULUINHO-KEPYIOYI

CUWCTEMWU HA 3ANIBHMNYHOMY TPAHCINOPTI

HHPPACTPYKTYPOil B pealbHOM BPEMEHH, TaK KaK CHCTEMa
paboTaeT B aBTOHOMHOM pEXHME, TO OIEepaTop MOXKET
KOHTPOJHMPOBATH HECKOJIBKO OOBEKTOB OIHOBPEMEHHO,
YTO BJIEYET 3a COOOW CHIDKEHHE 3aTpaT YeJOBEYECKOTO
pecypca ¥ UCKITIOUSHIE BIASHUS YeTOBEYECKOTO (paKTopa.

Tanuu I'. B. ( [{oneyvruti nayionanvhuii yHigepcumem
imeni Bacuns Cmyca)

MOJIEJIb ITEHTU®IKAILIIL TA
MPOXO/I’KEHHS ITEPEINIKOIU B
MOBLIBHUX ITPUCTPOSIX 3
YPAXYBAHHSM AKTYAJIBHOCTI
CEHCOPHOI IH®OOPMAIIII

B cywacHOMy CBiTI IIMPOKO BHKOPUCTOBYIOTHCS
TEXHOJNOTIT  IITYYHOrO  IHTeNeKTy. Tak  MMpOKoi
MONYJIAPHOCTI  HaOyBaroTb MOOYTOBI ~aBTOMaTH30BaHi
poOOTH YMCTKHM, NMPACKH, aBTOMAaTHUYHI Ia30HOKOCApKH Ta
inme. Taki mpucTpoi  aBTOMaTHYHO  BHOHMPAIOTh
TPAEKTOPIIO0 CBOTO PYXY, AKa € HAMOUIBII paioHAIHHOIO B
JTAHOMY KOHKDETHOMY MOMEHTi, Ta aBTOMAaTHYHO
OMHUHAIOTh yCi MEPEUIKON, SIKI TPAIUISIOTHCS HAa IXHBOMY
musaxy [1].

OCHOBHOIO TPOOJNIEMOI0 TIpH yMpaBIiHHI PoOOTOM
YHCTKH,3 HAYKOBOI TOYKH 30Dy, € BHSIBJICHHS IUISTHKA
3a0pyaHeHHs Ta BHOIp TpaekTopii NpoXomy IT’siTHa
3aJIeXKHO Bix Horo (opMHM Ta IHIIMX XapaKTEPHCTHK
3a0pyAHEHHSI.

OCHOBHUM 3aBIaHHSIM Hapasi € Jokamizamis i
posmizHaBaHHS (opMH 3a0pyAHEHHS Ta BIANOBITHO 1O
OTPMMaHUX pE3YJIbTAaTIB 00paTh ONTHUMAIbHYy MOJIENb
NIPOXOIY I’ATHA 3aJIe)KHO BiJ Horo (opMmu (TPUKYTHHK,
KOJIO, MHOTOKYTHHFK 1 iHII). 3ampoIIOHOBAHUM € TiAXij B
OCHOBI SKOTO JIS)KHUTH 00 131 IIISIMH B3JIOBXK ii KOHTYpY 3a
JESIKUM ~ PETYIApHUM TIPaBWIOM (32 TOJUHHHKOBOIO
ctpinkoro). IIpuctpiit pyxaeTscs B3ZOBXK KOPIOHY IUISIMH,
10 JT03BOJISIE HOMY ieHTH(DIKYyBaTH TeOMEeTpUIHY (popmy
IISITHA 3a0pyIHEHHS, SIK TIOKa3aHo Ha puc. 1.
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Puc. 1. [Ipunumn npoxoxay nsiTHa 3a0pyTHEHHS

[IpoBeneHi excmepUMEHTH Ui pyxy pobdoTta 1o
3alaHOMy MapmIpyTy o0xoxy msTHa 3a0pymHeHHS. s
KOXXHOI TeOMEeTpUYHOi (irypu 3amaHo TMPOTOTHIT 3
BUKOPUCTAHHSM JIATYMKIB CEHCOPHUX €JEMEHTIB, SKi
BIJIMOBIAAIOTH 3a iAeHTH(]IKYBaHHSI Ta PyX MPHUCTPOIO TIO
TpaekTopii mATHa (00Xim MmATHa MO KOHTYpY). PoGoT
MIPOXOJMTH O JUISHII 3a0pyJHEHHS TaKMM YHHOM, I100
KOHTYp 3a0pyaHeHHs OyB Ha cepegHid oci  pyxy
npuctporo. Ilicns oTpuMaHHS CUTHAJIIB JaTYMKIB IIPO TE
10 KOHTYPHU IUISHKH 3a0pyIHEHHS HE BiAIOBITAIOTH PyXy
0 CepeHill 0ci, Ha TPUCTPI TOJAETHCS B 3aJI€KHOCTI BiJl
JAaTYUKIB CEHCOpa IONAIOThCS KOMaHIM KyT 1 HOBOPOT

BIIPaBO, ..., KYyT 2 TIOBOPOT, SKi CIPHAMAIOTHCS
BiJMOBITHUMH TaTYNKAMHU CHCTEM YIPaBIiHHSA [2].
Hami HaBeJeH1 rpadiku JUTST MPOTOTHITIB

NPOXOKEHHSIMSITHA O  KOHTYPY
NPSIMOKYTHHH TPUKYTHHK BiAIOBITHO.
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Puc. 2. IIpuHnmI npoxoy nsiTHa 3a0py/THEHHS

Koedirient BneBHeHocti [-1; 1] mokasye, 3 skor0
HMOBipHICTIO Hapa3i ¢opma JINIHKH 3a0pyIHEHHS
BiZIMIOBiae 70 OOpaHOTO TPOTOTHITY 1 Oa3yeTbcs Ha
OTPUMAHMX AaHHX JAaTYUKIB Ta oOpaHoro mporortumy. Ilo
oci abchuc o00paHO MOMEHTH 4Yacy  (3aJaroThCs
IOPOTPAaMHO), sIKi MOKA3YIOTh 3MiHY CHUTYaIlil B KOHKPETHHUI
MOMEHT 4acy [3].

B MoMmeHT, KoM neHTpaibHa Bich poOoTa oTpHMana
CHTHAJ PO 3MiHY TpaekTopii (MOMEHT MOBOPOTY poboTa),
BIIEBHEHICTh Yy TPABWJIBHOCTI OOpaHOTO MPOTOTHITY
3MEHIIYETHCS, 10 MOMEHTY PO3BOPOTY Ta MPOJIOBKEHHS
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PyXy MPHUCTPOS y BKA3aHOMY HAIPSMKY.

Pe3ynbraTH eKCIepHMEHTIB NOKa3yloTh, IO 00Xij 110
KOHTYpY ISITHA Ta BH3HAYEHHS TPAEKTOpil pyxy s
MPOTOTHUIIIB MPSIMOKYTHHKA Ta MPSIMOKYTHOTO TPUKYTHHKA
MOKHA BBKATH YCITIIITHUM, aJKe KOS(II[iEHT BIIEBHEHOCT1
B MOMEHTH PYXy (GaKTUIHO PiBHUNA OJIUHUIII.
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Iryna Piavka, graduate student of the 301 department
(National aerospace university “Kharkiv Aviation
Institute”)

THE UNMANNED AERIAL VEHICLE WITH
THE COMPUTER VISION SYSTEM FOR
SOLVING PATROL'S PROBLEMS

Patrolling objects with UAVs today is not a new one.
Nevertheless, processing of the video image received from
on-board cameras is in most cases dealt with the operator,
who also controls the UAV. To carry out a fully automatic
flight and monitoring allow of the computer vision system.

Using GLONASS / GPS technology to control the
movement of the UAV is accompanied by a large number
of errors and directly depends on the quality of the signal

reception. In this case, when flying in railway tunnels,
underground structures, enclosed spaces, the use of
navigation systems loses its effectiveness. Often in such
situations, the quality of the signal from the video camera
is disrupted or it completely disappears.

Computer vision systems use various algorithms for
image processing and analysis. With their help, you can get
information about the movement of the UAV and its
angular position, make a selection of parts or objects on the
underlying surface, evaluate the parameters and classify
the detected objects. The disadvantages of this method are
changing illumination, the absence of image in cloud or
fog conditions, the impossibility of identifying parameters
during flight over a uniform surface. To supplement the
information from the video camera, processing of terrain
maps, satellite images and a database of visual navigation

(color marks, landmarks and pointers) is necessary.

The implementation of the computer vision system on
the existing UAV requires additional hardware and
software. A useful load is a power source, a
microcomputer (Raspberry Pi) and a video camera in a
stabilized suspension that allows the camera to rotate
around three axes and allows to damp oscillation and
vibrations from the UAV. The microcomputer performs
such tasks as frame capture, geometric transformations,
color correction, comparison of the received images with
the existing database, the determination of the position, the
angular position, the speed of UAV and the distance to the
objects in the field of view of the video camera. The result
of these tasks is a set of commands that are transferred to
the automatic control system to correct the UAV trajectory,
as well as to the ground control center for signaling various
failures or notifying about the completed task.

Using the computer vision system greatly simplifies
the monitoring and patrolling of the railway tracks, allows
you to assess the overall state of the railway, promptly
respond to problems and dangers. As a result, the
probability of accidents and other unforeseen situations
decreases.

Hocko H. A., acn. xaghedpwi
Tpancnopmuvie cucmemsvl U 102UCHUKA
(Vkpaunckuii cocyoapcmeenuvlii ynugepcumem
2ICENE3HO00POINCHO20 MPAHCNOPMA)
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OIIPEJAEJIEHUSA ITOHATHUA
MAJIOJEATEJIBHBIE YYACTKH

AHanu3 TEHAEHIMH pPa3BUTHA JKEJE3HOJOPOKHOTO
TpaHCHOpTa MTOKA3BIBAET, 9TO CYIIIeCTBOBaHHE
MaJIOIeATENFHBIX YYAaCTKOB Ha JKEJIE3HBIX J0porax —
HEMUHYeMbIi  mpomecc. [lpm  pemeHunm  mpoOieM
MaJIOICATENBFHBIX YYaCTKOB, TIPEXKIE BCETO, aKTyalleH
BOIIPOC ~ ONpEHCTCHHUS  MOHSATHA MaJIOIeATENEHBIX
YYacTKOB. CornacHo MIpaBUIaM TEXHUYIECKON
IKCIUTyaTallMM  JKENEe3HbIX  J0por  YKpauHbl, K
MaJloZIeATeIbHBIM ~ y9acTKaM  OTHOCSTCSL y4acTKH ¢
00beMOM paboTHI, HE NPEBHIMIAIONIMM § Hap MOE310B B
cytku. ToT ke Kpurepuil IeiicTBoBall M B IIpaBUIIaX
TEeXHUYECKOH sKkcIutyatanun xkene3Hslx gopor CCCP. Oto
JlaeT NpejcTaBiIeHHe 00 MHTEHCHBHOCTH IBIDKCHUS M HE
CONEPXHUT  DKOHOMHYECKOW  OIIEHKH  BBITOJHOCTH
9KCIUTyaTalluu y4acTka. Jlake Mpu yCJIOBUHM OJIMHAKOBOM
WHTEHCUBHOCTH [JBIDKCHUS Ha PAa3IUYHBIX Yy9acTKax
sKOHOMHYECKas 3P (HEKTUBHOCTh MX HCIIONB30BAHUS OyIeT
OTIPENIeNATECS COBOKYITHOCTBIO TakKMX (DaKTOpoB, Kak
COOTHOIIIEHNE TPY30BOTO M TACCAXKUPCKOTO JBIKEHHS,
Xapakxrep MIepEeBO3UMOTO rpysa, cocTaB
MHQPAaCTPYKTypHBIX dJEMEHTOB H T. J. Ilostomy
OOIIEPUHATHIA ¥ TPAIUIIMOHHO IIPUMEHSEMBIN KpUTEPH
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