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Moga guceprariii:
Koau TeMaTHYHHX PYyOPHK: 50.47

Tema guceprauii:
1. Mopzeni Ta 3acobu cMCTeM KOHTPOJIIO i KepyBaHHS MOGIIbHUMY pob60TaMy 6araToLijibOBOro IpHU3HAYEHHS Ha

(pepoMarHiTHUX MOBEPXHSIX

2. Models and means of the control systems of multipurpose mobile robots on ferromagnetic surfaces

Pedepar:

1. Incepraniiine OOCTiIpKEHHS [TPUCBSIYEHE aKTyaJIbHUM IIMTAHHSM PO3POOKU MOJesieil Ta PisHOTUITHUX 3aCO0iB
D715l TiiBULIEeHHS epeKTUBHOCTI CUCTEM KOHTPOJIIO i KepyBaHHS MOOIIbBHUMU pO60OTaMU 6araToliibOBOro
npusHaueHHs (MPBII), ski 3maTHi nepeMimyBaTy po604uil iIHCTPYMEHT 110 pepoMarHiTHUX nosepxHsx (PI).
Ynepuie po3po6seHo MaremaTndHi mogesi MPBII 3 ryCeHMYHMMY Ta MarHiTOKEPOBAaHMMU PYIIiSIMU, SIKi
BPaXOBYIOTb B3a€MO3B'5130K HANPSMKY Ta WIBUAKOCTI PyXy 3 BEJIMYMHAMU IPUTHUCKHOrO 3ycuis ([13) Ta Haxumy
po6oy4oi OI1. YIockoHaNIEHO CTPYKTYpy 6araTo3s'13HOi CUCTEMU KepyBaHHS ryceHn4HuM MPBI], sika micTuth
IIepexpeCHi 3B'13KMU y KaHajlaX KEPYBAHHS KypPCOM i IIBUIKICTIO Ta CIiJIbHUN HEMPOHHUIN PETYJISTOP IIPOCTOPOBOTO
PYXy, IKUi1 3a6e31euye TOCSTHEHHS BUCOKUX MTOKA3HUKIB SIKOCTi KepyBaHHsL. Briepiie cuHTe30BaHi HEIPO-HEeYiTKi

MaTeMaTU4Hi Mogeri crioctepirayvis [13 njs npuTuCKHUX esnekTpomartiTiB MPBIT Ha OCHOBI HEMPO-HEUITKUX



004U CIII0OBAJIbBHUX CUCTEM 3 Pi3HUMU TUNamMu (QYHKLIM HAJIESKHOCTI JIIHIBiICTUYHUX TEPMIB BXiIHUX 3MiHHUX, SIKi
3/1aTHI aanTyBaTUCS 0O HEBU3HAYEHOCTE! po604oi IoBepxHi He pepoMarHiTHOI IpUPOAY BUHUKHEHHS i
T03BOJIIOTh NONIEPENHBO iTeHTUPiKyBaTh BenMurHy [13 nepej BUKOHaHHSIM Y€ProBOro Kpoky po6orom. Habys
MOJIaJIbIIIOrO PO3BUTKY METOJ KOHTPOJIIO TIPOKOB3YBAaHHS 00'€KTa MaHIIy/I0BaHHS B alaiTUBHOMY 3axBaTi MPBII Ta
camoro MPBII na noxumniit ®I1, 10 103BOJIsSI€ BUBHAYATH HAIPSIM IPOKOB3YBaHHS 3 BUKOPUCTAHHSIM PE3UCTHUBHOTO
JaT4MKa IPOKOB3YyBaHH4, 30i/IbIINTY IIBUIKICTh afanTalii CTUCKaJbHOro 3ycuiuis 3axsaTa 1a [13 MPBIT 1o
anpiopHO HEBiOMOi Macu 06'eKTa

2. Thesis is devoted to actual issues of development of models and different means for increasing the efficiency of
multipurpose mobile robots (MMRs) control systems capable of moving a working tool on ferromagnetic surfaces
(FSs). Mathematical models of MMR with caterpillar and magnetically operated mowers, which take into account
the interrelation between direction and speed with the values of clamping force (CF) and the slope of the working
FS, were developed for the first time. The structure of the caterpillar MMR’s interrelated control system contains
cross-couplings in the course and speed control channels as well as the joint neural regulator of spatial movement,
which ensures achievement of high quality control indicators, has been improved. Neuro-fuzzy mathematical
models of CF observers for MMR’s clamping electromagnets are newly synthesized on the basis of neuro-fuzzy
computing systems with different types of membership functions of the linguistic terms of input variables that are
able to adapt to the non-ferromagnetic nature uncertainty of the working surface of and allow to pre-identify the
CF value before performing another step by the robot. The method of the manipulation object slipping control in
the adaptive gripper of the MMR and the MMR itself on the sloping FS has been further developed, which allows to
determine the slippage direction using a resistive slip sensor, increase the speed of adaptation of gripping
compressive force and the MMR’s CF to the a priori unknown mass of the object.
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