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VIIK 004.8
PE®EPAT

[loOynoBa KapTH MNOpUMILEHb Ta HaBIramii I pyxoMoi poOOTH30BaHOT
miarpopmu — Koctypenko Bnanucnas, kBamidikaiiiiHa poOora marictpa, Xapkis,
HamionaneHuii  aepokocMiuyHuii  yHiBepcuteT 1M. M. €. XKykoBcbkoro  «XAly,
KUIBKICTh CTOPIHOK, BpPaxXOBYIOUM JOJATKH 75, KUIbKICTh Tabmuib 17, KUIBKICTH
PUCYHKIB 51, KUIBKICTB JpKepen Jiteparypu 18.

KJIFOUOBI CJIOBA: Mo611bH1 poO0TH, poOOTOTEXHIUHA TU1aThopMa, Ja3epHUi
panap, HaBiraiis, Kapra.

HIJIb: 3abe3neuyeHHs aBTOHOMHOI HaBirauii Ta MmoOy10BHM HU(PPOBOI KapTH
OPUMIIIEHb JIJI1 MOOUTBHOT pOOOTOTEXHIYHOT MI1aTHOPMH.

OB’E€EKT JOCIIJIPKEHHS: mpomecu mnokamizaimii Ta Hairamii MOOUIBHHX
POOOTIB Y 3aKPUTOMY CEPEIOBHIIII.

IMPEAMET JOCJII)XKEHHA: wmetomu, Mopeni Ta 3acoOM aBTOHOMHOT
HaBiraiii Ta moOyoBu NUQPPOBOi KAPTH MPUMIIIEHB JIJIT MOOUTPHUX POOOTOTEXHIUHHUX
miardopm.

3AJIAUI: anamiz cydyacHMX MIAXOMIB O HaBIramii Ta JIOKami3allii aBTOHOMHHX
MOOUTBHUX pOOOTIB; MPOSKTYBaHHS arapaTHO-IPOrPaAMHOT0 KOMIUIEKCY JJIsl HaBiramii
Ta TOOyIOBHM HHUGPOBOI KapTH MPUMINICHb IS MOOLILHOTO PpoOOTY; po3poOKa
anTopuTMiB 00pOOKM HaBiramiiiHoi iHdopmalii Ta noOyaoBHM HIUGPOBOI KapTH
IPUMIIIEHb, TPOBEICHHS EKCIEPUMEHTAIBHUX JTOCHIIXKEHb 3 POOOTOTEXHIYHOIO
1aTGOpMOI0 KOJICHOTO POOOTY.

METOAN JOCIIIXXEHHS: BuKOpUCTAaHO OIHOIUTATHUN MIKPOKOMII IOTEp
Raspberry Pi, nazepuuii panap, metoau mudpoBoi o00poOKku 300paxeHb.

OTPUMAHI PE3VJIBTATU: po3polbiieHO TpOTOTUI amapaTHO-MPOTPAMHOTO
KOMIUIEKCY JJisi TMOOYAOBH KapTH MPHUMIIIEHh Ta aBTOHOMHOI HaBiramii pyXxomoi
poOoTH30BaHOI MIATHOPMHU.



UDC 004.8
ABSTRACT

Creating a map of premises and navigation for the mobile robotic platform —
Vladislav Kosturenko, Master Thesis, Kharkiv, National Aerospace University
“KhAI”, amount of pages 75, amount of tables 17, amount of figures 51, amount of
literature’s sources 18.

KEYWORDS: mobile robots, robotics platform, laser radar, navigation, map..

PURPOSE OF RESEARCH: providing autonomous navigation and building a
digital map of premises for a mobile robotics platform..

OBJECT OF RESEARCH: processes of localization and navigation of mobile
robots in a closed environment..

SUBJECT OF RESEARCH: methods, models and means of autonomous
navigation and building a digital map of premises for mobile robotic platforms..

TASKS: analysis of modern approaches to navigation and localization of
autonomous mobile robots; designing a hardware and software complex for navigation
and building a digital map of premises for mobile work; development of algorithms for
processing navigation information and building a digital map of premises; conducting
experimental research with a robotic platform of a wheeled robot..

METHODS OF RESEARCH: single-board microcomputer Raspberry Pi, laser
radar, digital image processing methods were used..

RESULTS: a prototype of a hardware and software complex was developed for
building a map of premises and autonomous navigation of a mobile robotic platform..
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BCTYII

AKTYaJIbHICTh TEMH JOCJIiIKEHHS.

Ha cborogniminiii eHs icHye 6arato aBTOHOMHUX MOOUTBHUX POOOTIB.

O6nacTtp 3aCTOCYBaHHSI MOOUIBHUX (TelIeKepOBaHUX a00 aBTOHOMHHUX) pOOOTIB
nayxe mupoka. Taki poOOTOTEXHIUH1 CUCTEMHU 3HAXOAATH 3aCTOCYBaHHS 1 B IIUBUIbHIN
cepi B sikoCTI cepBiCHOT poOOTOTEXHIKH. L€ 1 moMIyK Ta 3HEMIKOIKEHHS HEOEe3MEUHUX
00'€KTIB, 3aBIAaHHS padialiiiHOI Ta XIMIYHOI PO3BIAKH, POOOTA B 30HI TEXHOI€HHUX 1
NPUPOAHUX KaracTpod ToIo.

J1Jis BUKOHAHHSI aBTOHOMHUMH MOOUTBHUMH POOOTaMU TaKMX 3aBIaHb, TIEPII 32
BCE MOTPIOHO MaTH CUCTEMY HaBITallil Ta JoKati3alli BUCOKOI TOYHOCTI JJIsl TOTO, 1100
YHUKHYTH 31TKHEHb, aBapiil. B po0oTi po3misgaioTbes alropuTMH HaBirauii Ta
kaprorpadyBaHHs i MOOUIBHUX pOOOTHU30BaHUX IJIATPOpPM, IIO IHTErPYIOTh
iH(pOpMaIliIo Bl IEKUTPKOX JATYMKIB, Y TOMY YHCI1 YIBTPa3ByKOBOTO JaJIEKOMIpY Ta
JIA3ePHOTO pajiapy, o J1a€ MOXKIUBICTb MOOY1yBaTH U(PPOBY KAPTy MPUMIIICHHS.

Meta aociigzkeHHsi — 3a0e3MEUCHHS aBTOHOMHOI HaBiramii Ta MmoOymaoBU
(G pPOBOi KAPTU NPUMIILIECHB JIJI1 MOOUTBHOT POOOTOTEXHIUYHOT MIIATHOPMH.

Jlyist nocsATHEHHSI MEeTH HEeO0OX1THO BUKOHATHU HACTYITHI 3aBIAHHSL:

- aHaAN3 Cy4YacHMX MIAXOJIB JO HaBiramii Ta JoKaji3alii aBTOHOMHHX

MOOUTBHUX POOOTIB;

- TPOEKTYBaHHS anapaTHO-MPOTPaMHOTO KOMIUIEKCY [iJIsi HaBiramii Ta

noOy10BY IUPPOBOT KAPTH MPUMIIIEHB JIJIT MOOLILHOTO POOOTY;

- po3pobOka anropuTmiB OOpoOKHM HaBiramiiiHoi iH(opMarii Ta MOOYI0BH

1M (pOBOi KAPTH MPUMIIIICHB;

- TMPOBEJCHHS EKCIEPUMEHTAIbHUX JOCIDKEHh 3 POOOTOTEXHIYHOKO

m1aThOPMOIO KOJIICHOTO pOOOTY.

O0’eKT m0CIiIZKeHHS — TIPOIIECH JIOKaJi3aIlii Ta HaBiraiii MOOLUTFHUX POOOTIB
y 3aKpUTOMY CEPEIOBHILL.

IIpeaMeT aocaigzeHHs1 — METOIHM, MOJIEII Ta 3aCOOM aBTOHOMHOT HaBirarlii Ta
noOynoBH UPPOBOT KAPTH MPUMIIIEHB TSI MOOUTEHUX POOOTOTEXHIYHUX TIATPOPM.

IIpakTuyHe 3HAYEHHS] OTPUMAHMX pe3yabTaTiB. Po3pobieno mporoTun
amapaTHO-TIPOrPAMHOTO KOMIUIEKCY JJIsi MOOY/TOBM KapTH MPUMIIIEHb Ta aBTOHOMHOT
HaBiraiii pyxomoi po60TH30BaHOi IaTHOPMH.

CtpykTypa Ta o0csar kBagdidikaniiinoi podooru maricrpa. Ksamidikamiitna
po0OoTa MaricTpa CKJIaIa€ThCs 31 BCTYMY, 5 pO3/A1TiB, BACHOBKIB, JOJATKIB Ta IEPEITIKY
nocuianb. [loBHUI 00csT kBani(ikaliitHOT poOOTH MaricTpa CTAHOBUTH /5 CTOPIHOK,
B TOMY uucii: 51 pucyHok; 17 tabnuipb; 1 mogaTok Ha 7 cTOpiHKaX; MepesiK MOCUIaHb
3 18 HaiiMmeHyBaHb Ha 2 CTOpIHKAX.
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