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Annotaums. B HacToALLiee BpemA BHeapeHWe pobOTOTEXHUYECKMX CUCTEM ABIAETCA OHON U3
pacnpocTpaHeHHbIX GOpM aBTOMAaTU3aLIMM TEXHOIOMMYECKUX onepaLmii B pasinyHbIX chepax
yenoBeyecKom gesAtesnibHocTU. Cpeay pobOTOTEXHUYECKUX CUCTEM 0CO60e MECTO 3aHUMaIoT
nocneaoBaTeslbHble MHOM03BeHHbIe Po60ThI-MaHunynAaTopbl (MPM), nony4umBLUKe LUKMPOKOe
pacnpocTpaHeHe U3-3a CPaBHUTENBHO Masbix rabapuToB M BbICOKOW MaHEBPEHHOCTY,
YTO Aenaet Ux NpUMeHeHWe He3aMeHMBIM MPU peLLIeHU PasIMYHBLIX NMPUKNAOHbIX 3a4au.
Ha npaktuke Ha addeKTnBHOCTE dyHKUMOHMpoBaHWUA MPM MoryT okasbiBaTb BAUAHWE
daKTopbl HeonpeaeneHHOCTU PasIMYHOro TUNa, 06yCNoOBNEHHbIe BO3AENCTBMEM BHELLHEN
cpenbl. Cpeay BHeLHUX GaKTOPOB MOMET ObiTb BblAeneHa rpynna, BAusAHUEe KOTopow
XapaKTepu3yeTcA HeornpeaeneHHOCTLI0 NPY UOEHTUGMKALIMM TOYHOTO MOMOMEHNE LieNIeBOM
TOYKM MO3ULIMOHMPOBaHMA 3axBaTa. K TakuM paKTopaM, B nepeylo ovepefp, MoryT 6biTb
OTHeCeHbl BO3AENCTBUA, BUAIOLLME HA CUCTEMbI TEXHUYECKOr0 3peHunA. [laHHaA npobnema
0cobeHHO aKTyanbHa AJs1A MobUsbHBIX PobOTOB CreLmManbHOro HasHaveHus, paboTatoLmx
B arpeccuBHBIX YCIIOBUAX BHELLIHEN cpebl. [10X0rKaA Ha OnMcaHHyto CUTYaLIMA TakMKe BO3HUKAET
npy GYHKLUMOHMPOBAHUN MeOMLMHCKOro poboTa-MaHUMynATopa B MOMEHT rnpoBeaeHus
MasIOMHBAa3MBHbIX BMELLIATENLCTB, KOraa posib CUCTEMbI YrpaBeHnA U HabnioaeHua bepet Ha
cebA yenoBek-onepartop. B 3Tol cBA3W opraHm3auma 3GGEKTUBHOro yrnpaBieHnA B YCIIOBUAX
BO34encTBMA HaKTOPOB HeonpeaesieHHOCTU, NPENATCTBYIOLLIMX KOPPEKTHOMY Pacro3HaBaHUIO
LieneBoro nosoeHna paboyero opraHa [MPM, siBnsaeTca aKkTyanbHol npobnemoit. ABTopamm
CTaTbM paccMaTpyBaEeTCA pelleHue obpaTHOM 3afaym KuHematuku anAa MNPM Ha ocHoBe
NPUMEHEHNA HEYETKMX PEAN3aLMIA YNCIIEHHBIX METOA0B C YY4ETOM BO3MOXHOMO BOSHUKHOBEHMSA
B MpOLLecce peLLeHMs BbIPOrKOEHHbBIX KOHOUIYpaLIMiA 3BEHLEB MaHUMYNATOPA.

KnioueBble cnoBa: nocnegoBaTte/ibHbIN p060T-MaHVII'IyJ'IHTOp, ynpasneHue, HEYETKMIA YNCIIEHHBIN MeTo[,
O6paTHaH 3aja4a KMHEMATUKU
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Abstract. Nowadays the introduction of robotic systems is one of the most common forms
of the technological operations automation in various spheres of human activity. Among the
robotic systems a special place is occupied by sequential multi-link robotic manipulators (SRM).
SRM have become widespread due to relatively small dimensions and high maneuverability,
which makes their use indispensable to solve various tasks. In practice, the effectiveness of the
functioning of the SRM can be influenced by various types of external environment fuzzy factors.
Among the external factors there is a group affecting the ability to determine the exact target
position. Such factors often affect technical vision systems. This problem is especially relevant
for special purpose mobile robots operating in aggressive environmental conditions. A situation
similar to the described one also occurs when a medical robot manipulator is used for minimally
invasive surgery, when the role of the control and monitoring system is assumed by an operator.
In this regard, the organization of effective control taking into account influence of the external
fuzzy factors, that prevent the correct recognition of the target position of the SRM instrument,
is an urgent problem. The authors consider the solution of the inverse kinematics problem for
SRM based on the use of fuzzy numerical methods, taking into account the possible occurrence
of singular configurations in the process of solving.
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BesepeHue

HacToAIIee BpeMsi POOOTOTEXHUYECKUE

CHUCTEMBI MOJYUYUIIU IIHPOKOE PACIPO-

CTpaHEeHHE B pa3jUYHBIX chepax yeno-
BEYECKOH nesaTenbHoCTH. OHM MHUPOKO MCTIOND-
3YIOTCS TIPY aBTOMATH3AINH BBICOKOTEXHOJIO-
TUYHBIX MPOU3BOJCTB B Pa3NUYHBIX OTPACIISIX
MPOMBIIUICHHOCTH, TPUMEHSIOTCSI B MEPCIIEK-
THUBHBIX 00pa3lax CreruagbHON BOCHHOHN TeX-
HUKH U B cpepax, B KOTOPBIX HEMIOCPEICTBEHHOE
ydacTHe 4elioBeka 3arpynHeHo. Hampasnenwe nc-
CIIeIOBaHMH B 001aCTH POOOTOTEXHUKH B ITOCTE-
HUE TO/IBI SBIISIETCS OJTHUM W3 OCHOBHBIX HaIIpaB-
JICHUM HMHHOBAIIMOHHOTO Pa3BUTHUS CTpaHbl [ 1-5].

Oco6oe MecTo cpeau poOOTOTEXHUUECKHX
YCTPOMCTB 3aHUMAIOT MHOTO3BEHHBIE MOCIIE-
JoBaTenbHbIe poOOTHI-MaHUIYIsATOPH! ([TPM),
npelcTapistonme coboil enoyky coeanHeH-
HBIX MTOCIJIE0BATENHHO 3BEHBEB, 3aBEPIIACMYIO
pabodrM OpraHoM B BUAE NPEIHA3HAYEHHOTO
IUIsl IPOBEIEHUSI TPeOyeMbIX MaHUITYIISLIUHA UH-
cTpyMmeHTa. JlanHbsle poOOTHl 0071a/1a10T CpaB-
HUTEJIBHO HEOONBIIMMU TabapuTaMu M BBICO-
KO MaHEBPEHHOCTHIO, YTO JEJIaeT BOZMOKHBIM
VX IPIMEHEHNE TP PEIIeHNH IHUPOKOTO Kilacca
TEXHOJIOTUYECKHX 3a7ad.

Ha npaktuxe npu ynpasiaenuu [IPM moryT
BO3HUKATh CUTYallUH, B KOTOPBIX HEBO3MOXHO
TOYHO ONPEACTUTH MOJOKEHNS LIEeTIeBOH TOUKU
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