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V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHYBaHHS IOPHAHYHOI 0coou (a6o ITIB PizuuyHO0i 0cO6H): IHCTUTYT eHEPrO36EPEKEHHS
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3pobka KOMIT'I0TeprU30BaHOI CUCTEMU MOHITOPUHIY Ta aBTOMAaTUYHOIO K€PyBaHHS MOOIIbHUM pOOGOTOM

6araTouinboBoro npusHaueHHs (MPBII) Ha OCHOBI iHT€JIEKTYaJIbHUX TEXHOJIOTIN

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of a computerized monitoring system and automatic control of mobile robot, multi-purpose on the
basis of intellectual technologies

Pedepat yKpaiHCBKOIO:

OO6’'eKTOM OCIIiZPKEHHS € IPOLIECH MOHITOPMHTY Ta aBTOMAaTUYHOIO KEPYBaHHS B KOMITIOTEPU30BaHil cucTemi
aBToMaru3alii Mob6iIbHOro poboTy 6araToLijibOBOro NprU3HaYeHHs. [IpegMeT SOCHiIpKEHHs 0 METOIX CUHTE3Y Ta
CTPYKTYPHOI Opraisatiii, MozieJli Ta IporpaMHO-anapaTHi 3aco61 KOMITIOTEPU30BAaHOI CUCTEMU MOHITOPUHTY Ta
aBTOMAaTHUYHOT'O KePyBaHHS MOOIJIbBHUM POOGOTOM 6araToLisIbOBOrO Mpu3HaUYeHHs. MeTa po6oTy 0 po3podka
(YHKIIOHAIbHOI CTPYKTYPU, MAaTEMAaTUYHUX Ta iMiTAl[iiHUX MOJIEJIEN, ONITUMI30BaHUX iHTEJIEKTYaJIbHUX KEPYIOUNX
IIPUCTPOIB Ta AITOPUTMIB KEpyBaHHS, €(PEKTUBHUX allapaTHO-IIPOrPaMHUX 3aC00iB, a TAKOX €KCIIEPUMEHTAIbHOTO
3pa3Ka KOMITIOTEpU30BAHOI CUCTEMU MOHITOPUHTY Ta aBTOMAaTU4YHOTO KEPYBaHHS MOOIIbBHUM POOOTOM
6araTouinboBoro npusHauyenHs (MPBII) niis nigBuineHHs oro HafiiHOCTI, eHepreTU4HOoi Ta EKOHOMIYHO]
e(EeKTUBHOCTI IIPM NepEeMillleHH] Ta BUKOHAHHI 33aJaHMX TEXHOJIOTIYHUX ONepalill Ha CKIaJAHUX (epOMarHiTHUX
IIOBEPXHSIX, PO3TALIOBAHUX Mif] Pi3HUMHU KyTaMu Haxuiy. Metoau gociinxeHHs. [IpoBeneHi y HayKoBiil po6oTi
IOCJIiIKEeHHS 3 pO3pOOKYU KOMITIOTEPU30BAHOI CUICTEMHU MOHITOPUHTY i aBTOMaTU4HOro KepyBaHHsi MPBIT
0a3yI0TbhCsl HA KOMIIJIEKCHOMY BUKOPUCTaHHI METO/IiB: TeOPii aBBTOMAaTUYHOTO KEPYyBaHHS IJ1s1 CUHTE3Y CTPYKTYP Ta
aJITOPUTMIB CMCTEeM aBTOMAaTU4YHOro KepyBaHHs (CAK), a TakoX 117151 TPOBEIEHHS MOPIBHAJIBHOTO aHaI3Y ixX
[TIOKa3HUKIB IKOCTI 3 PISHOTUITHUMU PETYIATOPAMU; TEOPil MATEMATUYHOTO aHaJli3y [Jis CUHTE3y MaTeMaTUYHUX
mopeneit MPBII; Teopii inenTudikaiii, Teopii He4iTKUX MHOXXWH, HEIPOMepeKeBUX TEXHOJIOTii, Teopii
€JIEKTPOMArHiTHOrO 10JIs (17151 CHHTEe3Y CIIOCTEPiradiB IPpUTUCKHOIO 3yCUJLISI T PETYJISTOPA IIPOCTOPOBOTO PYXy
MPBII); Teopii onTruMisanii (4151 HaIaroJXeHHs ONTUMAJIbHUX NapaMmeTpiB peryngropiB CAK MPBII);
KOMITIOTEPHOTO MOJIeJIIOBaHHS (J151 aHaJli3y Ta IIepeBipKU JOCTOBIPHOCTI OTPUMAaHNX TEOPETUYHUX [I0JIOKEHB).
TeopeTuuHi i npakTyyHi pe3yabTaTy. Ha 3ak/104HOMY eTali poO0TH CTBOPEHO €KCIIepUMEHTAJIbHY MOJIeJlb
snaboparopHoro MPEII, 31aTHOro nepeMiilyBaTucs 1o NOXuanx (PepoMarHiTHUX IOBEPXHSIX. 32 OCHOBY

T'yCEHUYHOTO PyLIis BUOpaHO (PabpUUHy r'yCEHUYHY MIaTPopm

Pedepar aHI1iliChKOIO:

The processes of monitoring and automatic control in a computerized system of automation of a mobile
multipurpose robot are the object of research. The methods of synthesis and structural organization, models,
software and hardware means of the computerized system for monitoring and automatic control of the
multipurpose mobile robot are the subject of research. The aim of the work is to develop a functional structure,
mathematical and simulation models, optimized intelligent control devices and control algorithms, effective
hardware and software means, as well as an experimental sample of computerized system for monitoring and
automatic control of the multipurpose mobile robot (MMR) to increase its reliability, energy and economic
efficiency when moving and performing specified technological operations on complex ferromagnetic surfaces
located at different angles. Research methods. Research in the development of a computerized monitoring and
automatic control system of MMR is based on the integrated use of methods: theories of automatic control for the
synthesis of structures and algorithms of automatic control systems (ACS), as well as for comparative analysis of
their quality indicators with different regulators; theories of mathematical analysis for the synthesis of
mathematical models of MMR; identification theory, fuzzy set theory, neural network technologies,
electromagnetic field theory (for the synthesis of clamping force observers and the spatial motion regulator of the



MMR); theories of optimization (for adjustment of optimum parameters of regulators of MMR’s ACS); computer
modeling (for analysis and verification of the obtained theoretical propositions). Theoretical and practical results.
An experimental model of a laboratory MMR capable of moving on inclined ferromagnetic surfaces is created at
the final stage of the work. A factory crawler platform was chosen as the basis of the caterpillar propulsion. The
selected platform is finalized taking into acc
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)
Ha3zga HTII yKpaiHCBKOIO: KoMITIOTEPU30BaHA CUCTEMA MOHITOPUHIY Ta aBTOMATUYHOTO KEPYBaHHS

MOOIJIBHUM POOOTOM 6araToLiIbOBOTO [IPU3HAYEHHS HA OCHOBI iHTE€JIEKTYaIbHAX TEXHOJIOTIN

Hazpa HTII anrJiiicbKor0: Computerized monitoring and automatic control system of a multipurpose mobile

robot based on intelligent technologies.

HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpHMaHi pe3yJIbTaTH: Bupobu TexHiuHi, MeToau, Teopii

l'asy3s 3aCTOCYBaHHS: 72.20 — JlocstiaKeHHS i eKCIIepUMEHTaIbHI PO3POGKHM B raslysi CyCIiIbHUX i

ryYMaHITapHUX HayK
PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Onuc HTII: Komm'iotepusoBana cucrema npu3HavyeHa Jijisi MOHITOPUHTY Ta aBTOMATUYHOTO KEPYBaHHS
OCHOBHMMH NapameTpamu nepemimeHHss MPBIT 1o noxunux ¢pepomMarHiTHUX OBEPXHSX B CYLHOOYIyBaHHI,
CY[IHOPEMOHTI, iHIIOMY rajay3eBoMy MalIMHOOYIyBaHHI Ta IpU BUpIillleHH] 3aBAaHb 00pOOKU (pepoMarHiTHUX
IIOBEPXOHB BEJIMKOI M1o11i. OCHOBHUMU KEPOBAaHUMU KOOPAVMHATAMU B CUCTEMI € HIBUIKICTh IIEePEMIlEHHS,
KypCOBUI KyT Ta IPUTUCKHE 3yCUJLJISI, OKPIM 11bOTO 371ilICHIOETHCSI KOHTPOJIb IIPOKOB3YyBaHHS POOOTA BiTHOCHO
dbepomarHiTHOI noBepxHi. HanamryBaHHs HEIPOHHOTO PETyJIaTopa IPOCTOPOBOTO PYXY 31ilICHIOETHCS 32
IOTIOMOTOI0 FEHETUYHOTO aJITOPUTMY, 110 3a0e31edye Oiblll BUCOKI IIOKa3HUKU SIKOCTi KEPYBaHHS KypCOM i
mwBUJKiCTIO pyxy MPBII Ha noxunux pepoMarHiTHUX MOBEPXHSIX, i, SIK HACJiZOK, MiABULLIEHHS IPOAYKTUBHOCTI
TEXHOJIOTIYHMX OIlepalliil. 3arporIOHOBAaHO [EKijbKa peasidaliil CUCTEMHU 3a TEXHOJIOTIEI0 IHTepHETY peveil 0 A1
JnabopaTopHOTOo Ta nmpomucyioBoro MPBII. OCHOBHi TeXHiIKO-€KOHOMIYHi [TOKa3HUKYA CUCTEMU: IPUNHATHI

Macora6ap1/1THi ITOKAa3HNKH, BMICOKa HpOILYKTI/IBHiCTL Ta eHepI‘OeCl:)eKTI/IBHiCTI)7 MOXKJIUBICTb MaCIIITa6YBaHHH.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Exonomis enepropecypcis, 3MeHmeHHs 3HOCY
obnagHaHH4, [linBumeHHs npoayKTUBHOCTI npaui, [TinBuimieHHs aBToMaTr3allii BUpOOHUYNX IIPOLECiB,

3abesrneyeHHs IPOMHUCIJIOBOCT] YU HaceJIEHHSI HOBUM BUIOM iHpOpMalifiHO-KOMYHIKallilHUX [1OCIIYT
Bnyins HTII Ha moBKiJjs:
BnpoBagskeHHs HTII: Briposamkeno
ITpakTuyHa peasnizanis HTTI
IToyaTok eramy: 06.2020
3akiHyeHHs eTamy: 09.2020

Crno>KkuBavi NPOAYKILii: [ToTeHIiiiHMMHU 3aMOBHMKAMHU CHCTEM MOHITOPHHTY i KepyBaHHs MPBII, sk Ha
BITUM3HSIHOMY PHHKY TaK i 32 KOPJJOHOM, 3JIMLIAIOTHCS CYOHOOYiBHI Ta CYyJHOPEMOHTHI MiAIIPUEMCTBA i IOPTH,

arpapHi KOMIIaHii, MiANPHUeEMCTBA

I'[epcneK'rnBHi PHHKH: [IpoBeieHH IPUKJIAJHUX AOCIIIKEHDb B 00J1aCTi aBTOMATU3allii IPOLIECiB KEPYBaHHS
MPBII 103BOSIMTE MiATPUMYBATH BUCOKIHM PiBEHDb BiTYM3HSAHOI HAYKU Ta CTBOPIOBATY iHHOBALIIHI TEXHIYHI pilleHH4,

SKi MOXYTb OyTU 3aT
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiGHMI OOCAT iHBECTHILiH, THC. TPH.:

IIpaBa, 0 HafAI0ThCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:
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