MHUHUCTEPCTBO OBPA30BAHUA PECITYBJIMKHU BEJIAPYCb
BEJIOPYCCKHUIM I'OCYJAPCTBEHHBI YHUBEPCUTET
®AKYJBTET NPUKJIATHON MATEMATUKA U UHOOPMATHUKHA

Kadenpa nadopmaimoHHBIX CHCTEM YIIpaBICHUS

AHHOTaIMs K JUTIOMHON padoTe

«PA3PABOTKA ITPOI'PAMMHOI'O OBECIIEYHEHUMA J1JIAA
ABTOHOMHOI'O POBOTA»

Marsm MBan CepreeBuu

HayuHblil pyKOBOIUTENB: HOLUEHT, KaHIUAAT GU3UKO-MAaTEMaTHUYECKUX HAYK,
Kamkesuu Cepreit IBanoBUY

Mumnck, 2018



PE®EPAT

Jluniomuast pabora, 46 c., 28 pucynkoB, 2 Tabnuikl, 6 MCTOYHUKOB, 2
MIPUIOKEHUSI.

POBOT, I[MTPOI'PAMMUPOBAHUE, LINUX, FREERTQOS,
OINEPALIMOHHAA CUCTEMA PEAJIbHOI'O BPEMEHU, POBOTOTEXHUKA,
ROS.

Obvexm uccnedosanus — TPOTrPaMMHBIE CPEJICTBA, MCIOJIb30BAHUE KOTOPBIX
BO3MOXKHO TIPH TPOCKTUPOBAHUM W KOHCTPYHPOBAHHUH aBTOHOMHBIX pPOOOTOB
(aBTOHOMHAs TA30HOKOCHIIKA).

Llenu pabomel — M3yUUTHh JIUTEpaTypy 1O  mpoOjeMaM  MNPOEKTUPOBAHUS
aBTOHOMHBIX pOOOTOB, HM3yYWTh MPOTrPAMMHOE OOECIEeueHHUEe, HUCIOJIb3yeMOe B
poOoToTrexHuke. IIpuMeHHTh MOJIETb B3aUMOJEWUCTBHS KOMIIOHEHTOB poOOTa Ha
IpaKTUKe (Ha MpUMEpPE ra30HOKOCUIIKH).

Memooonozusi npogedenuss padomvl. CUCTEMHBIA TOJIXOJH, TEOPETUUECKUN
aHaJIN3, U3y4YECHHUE JTIUTEPATYPHI.

P e3yibmamom pa6OTBI ABIICTCI AaBTOHOMHAA T'a30HOKOCHUIIKA, OTYET O
IMPOBCACHHOM HUCCICOAOBAHUU.

Obnacmo npumeHnenust pe3yiomamog: pe3yabTaThl HUCCIEA0BAHHUS MOTYT OBIThH
UCIIOJIb30BaHbl  IIPOrPAMMHUCTAMU-POOOTOTEXHUKAMU MpPU  MPOEKTUPOBAHUU U
IPOrpaMMHUPOBAHUH aBTOHOMHBIX POOOTOB.

B pabote paccmoTpeH BOmpoC CO3[aHHS aBTOHOMHBIX poOoToB. Ha ocHoBe
UMEIOIICICST TUTEpaTyphl ObLT COCTABIEH CIHMCOK MPOTPAaMMHOTO M alIapaTHOTO
o0ecriedeHuns, HeOOXOAUMOTO I KOHCTPYMPOBAHHUS aBTOHOMHOTO poOoTa. beutn
MIPETIOAKEHBI CXEMbI B3aUMOJICHCTBUSI OCHOBHBIX AJIEMEHTOB aBTOHOMHOT'O poOOTa.

Ha ocHOBe mNOJMyd4eHHBIX CpEACTB Oblla CKOHCTPYMPOBAaHA aBTOHOMHAs
ra30HOKOCHJIKA C HABUTAlIMOHHBIM CTEKOM U CPEICTBAMU OOBEKTUBHOIO KOHTPOJIS
OKpyXamwliel cpensl (mpap, kamepa, komnac). IlomyueHHass MoJenb MOMKET
MCITIOJIb30BATHCS TIPU COBEPIIECHUH CEJIbCKOXO3IMCTBEHHBIX padOT MO MOKOCY ra30Ha
Ha y4acTKe.

[Tonmy4yeHHBI poOOT-Ta30HOKOCHIIKA CIIOCOOEH CaMOCTOSITENbHO (03 ydacTus
YeJioBeKa) OKalllMBaThb HEOOXOAMMBIE KOHTYpPHl YydYacTKa, 00be3kas NpU HTOM
JIOKabHbIE PETSITCTBUS, TMHAMUYECKH TOSIBIISIONIMECS Ha TyTH CIEA0BaHMs poOoTa.



ABSTRACT

Graduate work, 46 p., 28 pictures, 2 tables, 6 sources, 2 supplements.

Key words: ROBOT, PROGRAMMING, LINUX, FREERTOS, REAL TIME
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Object of study — software, the use of which is possible in the design and con-
struction of autonomous robots (autonomous lawn mower).

Objective — study the literature on the problems of designing autonomous robots,
study the software used in robotics. Apply the model of interaction of the robot com-
ponents on the practice (on the example of a lawn mower).

Methods: study of literature, development in the language C++, use the ROS
Framework, theoretical analysis.

Result autonomous lawnmower, report on the work done.
Application area: robotics, robot design, IoT.

In the work the question of creation of autonomous robots is considered. Based
on the available literature, a list of software and hardware needed to design an autono-
mous robot was compiled. The schemes of interaction of the main elements of the au-
tonomous robot were proposed.

On the basis of the received funds, an autonomous lawn mower with a navigation
stack and means of objective environmental control (lidar, camera, compass) was de-
signed. The resulting model can be used in the performance of agricultural work by
mowing the lawn on the site.

The obtained robot lawn mower is able independently (without human interven-
tion) to heal the necessary contours of the site, while traveling around the local obsta-
cles dynamically appearing on the path of the robot.



