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2. Models and methods of robots adaptive visual control

Pedepar:
1. O6’eKT - npoliecu KePyBaHHS 'HYYKUM iHTETPOBaHMM POOOTU30BAaHMM BUPOGHUIITBOM. MeTa — po3po6ka HOBUX
Ta YLOCKOHAJIEHHS iCHYIOYMX MOJIeJIel Ta METOJiB alaliTUBHOIO Bi3yaJlbHOTO KePyBaHHS, 0 3a06€3I1e4yI0Th

NiABUILEHHS IPONYKTUBHOCTI, MIBUIKOLI] Ta HAAIMHOCTI pOGOTOTEXHIYHUX 32CO0IB THYYKUX iHTEIPOBAHUX



BMPOOHMYMX CUCTEM. MeTOoIM — METOAM TeOPii MHOXXMH, METOIY TEOPii aBTOMATUYHOTO KEPYBAHHS Ta HEYITKUX
MHOXHUH, METOZI Teopii 06po6Ku 306paxkeHb. Pe3ysibTaTul — Bepilue po3pobsieHo iHPopMaLiliHO-JI0riYHy MOJIeJlb
poboydoro npocTopy, o Binodbpaxae 06 extu I'IBC, xapakTepHi 4J1s1 3aBJaHb iHTE€JIEKTYaJIbHOTO KEPYBAHHS
po6oTaMu Ta 3B 13KM MK 00 €KTaMy, i sIKa, Ha BiMiHy Bifl iCHYI0UMX BPaxOBy€e AUCKPETHICTb Ta 3aII0BHEHICTD
BUPOOHUYOrO POGOYOro NPOCTOPY; IPYHTYEThCS Ha iHpOpMallii, OTpMMaHii Bif 06 €KTOBOI cUCTeMU

KOMIT I0OTEPHOTO 30pY; BU3HAUA€E Ta BPAXOBYE BJIACTUBOCTi OO'€KTIB, 1110 PO3MIlYIOTbCSI B pOOOYOMY IIPOCTOPI;
BpPaxoBYe B3a€MOiI0, YIIOPSIKOBaHICTb Ta CyMICHICTb 00’eKTiB; BIeplle po3pobseHo QpyHKIioHanbHy Mogenb ['1BC,
sIKa 3abe3revye Onuc B3aeMoii 06’eKTiB Ha PiBHI BUKOHAHHS NoCcTapiieHux neper ['TBC BUpo6HUunX,
TPaHCIOPTYBaJbHUX, CEPBICHUX, MOHITOPUHTOBHUX, YIIPABIIHCHKUX Ta iHIIUX 3aBIaHb, T4, HA BiAMiHY Bif iCHYIOUNX,
I'PYHTYy€eTbCS Ha iHpOpMalliiiHO-JIOTiUHIN MOZesi po604oro NpoCTOPY, BpaxOBye 0COOIMBOCT] TEXHOJIOTIYHUX
omnepaliiii, MiCTUTb JleTaJbHUN OMUC BJIACTUBOCTEN O0'€KTIB Ta iX B3aEMOJi, BKJIIOYA€ MOKJIMBICTb KiJIbKiICHOI OLIiIHK1
BapTOCTI Ta SIKOCTi pOO6IT; BIOCKOHAJIEHO METO], aIalITUBHOTO Bi3yaJIbHOrO KEPYBaHHS, 1[0 ONMCYE CYKYIIHICTb
IIpUIOMIB Ta omnepaliili, sIKi CJIifi 3aCTOCyBaTH y iHTEEeKTyaJbHUX CUCTEMAaX KePYBaHHSI POOOTIB 1151 IIJIaHyBaHHS
3aBJaHHs IIEPEMIllleHb Ha OCHOBI OTPMMaHHsI 30poBoi iHpopmaliii Bii, cuCTEM KOMITIOTEPHOTO (TEXHIYHOT0) 30Dy,
Ta, Ha BiAMiHY Bif] iCHyI0UMX METOIiB, OPDiEHTOBaHMI Ha BUKOPUCTAHHS B MOOLJIbHUX POOOTOTEXHIUHUX CUCTEMAX;
OTpUMaJa IoJajblIni PO3BUTOK MOJie/Ib KepyBaHHS MOOiIbHUM pob6oToM Yy poctopi 'BC, mo 3zilicHioe
KEepyBaHH$ 111aci ABOKOJIICHOTO po00Ta, Ta, Ha BigMiHY Bi icHYl0uUMX, QYyHKIiOHYye Ha OCHOBI iHpopMaliii Bif,

00 €KTOBUX /JIOKAJIbBHUX CUCTEM KOMII IOTEPHOTO 30PYy Ta BUKOHAHHS (YHKIiN po3Mi3HaBaHHS Ta ifeHTudikarii
06'exTiB I'IBC, 3a6e3nedye po3paxyHOK KOOPAUHAT Ta MBUIKOCTEHN po60THN30BaHOI I1IaTPOPMU Ta iHIINX 06 €KTIB
I'BC, po3paxyHOK JIiHIHUX Ta KPUBOJIHIMHUX TPAEKTOPil nepeMilieHb y JUCKPETHOMY pOO0OYOMY ITPOCTOPI,
NIOJIaHHSI MapUIPYTy Y BUIJISL TOCTIiIOBHOCTE NepeMillieHb, 3a6e3nedye opraHisaliilo KepyBaHHs
TPaHCIOPTYBaJIbHUMU POOOTaM 3a iX BidyaJbHUM MOJIOXKEHHSIM; HEUiTKa CKJIa0Ba MOZEJi MiCTUTb PO3TOPHYTUI
onuc npouenyp popmyBaHHS JIHIBICTUYHUX 3MIHHUX, IIOB'I3aHUX 3 JUHAMIKOIO PyXy MOOibHOI pO60TU30BaHO]
nnatdopmu Ta popmanidye Habip NPOIYKLiil HEYiTKOro peryssiTopa.

2. The object is control processes of flexible integrated robotic radio-electronic manufacturing. The goal -
development of new and improvement of existing models and methods of adaptive visual control, providing an
increase in the productivity, speed, and reliability of robotic means of flexible integrated production systems.
Methods - methods of set theory, methods of automatic control theory and fuzzy sets, methods of image
processing theory. Results - functional FIS model, which provides a description of objects interaction at the level
of production performance, transport, service, monitoring, control and other tasks assigned to FIS, and, unlike
existing ones, is based on a declarative model of the workspace takes into account the features of technological
operations, contains a detailed description of objects properties and their interactions, including the possibility of
quantifying the cost and quality of work was firstly developed; a model for controlling a mobile robot in the FIS
space, controls the chassis of a two-wheeled operation, and, unlike existing ones, operates on the basis of
information from object / local computer vision systems and performs the functions of FIS objects recognition and
identification, provides the calculation of coordinates and speeds of a robotic platform and other FIS objects,
calculation of linear and curvilinear movements trajectories in a discrete workspace, presentation of the route in
the movements sequences form, ensures the organization of transport operations control by their visual position
was improved; the method of adaptive visual control has been improved, it describes a set of techniques and
operations that should be applied in intelligent control systems of robots for planning a movement task based on
obtaining visual information from computer (technical) vision systems, and, unlike existing methods, is focused on
using mobile robotic systems; the model for controlling a mobile robot in the FIS space was further developed, it
controls the chassis of a two-wheeled operation, and, unlike existing ones, operates on the basis of information
from global / local computer vision systems and performs the functions of recognition and identification of FIS
objects, provides the calculation of coordinates and velocities a robotic platform and other FIS objects, calculation
of linear and curvilinear trajectories of movements in a discrete workspace, presentation of a route in the form of
sequences of movements, ensures the organization of control of transporting works according to their visual
position; the fuzzy component of the model contains a detailed description of the procedures for the formation of



linguistic variables associated with the dynamics of the movement of the mobile robotic platform and formalizes
the set of products of the fuzzy controller.
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