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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BY€HOi pagH (pa30Boi creniaai30BaHOl BYEHOI pagu). [l 35.195.01

IloBHe HaliIMeHYBaHHS IOPUAHYHOL OCOOH: [HCTUTYT NPUKJIAJHUX IPOBIEM MEXaHiKM i MaTeMaTUKM iM. f.

C. I[lipcTpuraya HanjionanpHOI akazemii HayK YKpaiHu

Kopg 3a €IPIIOY: 03534430
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IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0
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dopma BaacHOCTI:
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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHHX PYOPHK: 28.17

Tema guceprauii:
1. MaTemaTnyHe MOZIEJIOBAHHS Ta IapaMETPUYHA ONITUMI3allisl B 3aja4ax JUHAMIKYA MaHINYyJIALiNHUX i

AHTPONOMOPQHUX JIOKOMOLIHUX CUCTEM

2. Mathematical modeling and parametric optimization in problems of dynamics of manipulation and
anthropomorphic locomotion systems

Pedepar:

1. Y nuceprauii po3po6sieHO MeTOJ, TapaMeTpUYHOi ONTUMi3allii CTOCOBHO 337ja4 CYKyIIHOI onTuMizaLii
KOHCTPYKTUBHUX IIa~Pa-METPiB Ta 3aKOHIB K€PyBaHb HEJIiHITHUX 6araTOBUMIpHUX MaHINy/sALiiHUX Ta
AHTPONOMOP(HUX JIOKOMOLIIHUX CUCTEM 3 aKTUBHUMU 1 IACUBHUMU ([IPYKUHHO-AEMII(PEPHUMU) IPUBOLAMHU.
J7151 HU3KM MaHINyIsTOpiB (OLHO-, IBO-, TA YOTUPUJIAHKOBUX), SIKi BAKOHYIOTh LIMKJIYHI TPAHCIIOPTHI onepauii mif,
Ili€el0 aKTMBHUX Ta MMACUBHUX (IPY>)XMHHO-eMII(pEePHUX) IPUBOIIB, [100Y10BAaHO aJITOPUTMU CYKYITHOI ONTHUMI3allii
KEpyBaHb Ta NapaMeTpPiB NaCUBHUX NIPUBOJB. [1J1s1 IBOJIAaHKOBOTO MaHINyJIsITOpa NO6YJOBAHO aJIFTOPUTMHU CYKYITHO]
onTUMi3alii KepyBaHb Ta KIHEMAaTUYHOI CTPYKTYPH (TPaHMYHMX KOHQIrypaiil JaHOK Ta MOJIOKEHHS MaHIIyJIsITopa B

po6ouiil 30Hi). [17151 YOTUPUIAHKOBOTO 3aMKHYTOI0 MaHiMyssiTopa OTPMMAHO YMOBU Ha KyTOBI XapaKTepUCTUKH, 3



SIKMX MO>KHA aKTUBY-BaTU KEPYBaHHs Yy BiTIOBiHIN Napi WapHipiB, N00YA0BAHO BiANIOBiHI aJIFTOPUTMU 151
onTuMizallii KepyBaHb 3 OJHOYAaCHUM BUOOPOM IIapU aKTUBHO KEPOBAHUX IIAPHIPiB, CYKYyIIHOI ONTHUMI3allii KepyBaHb
Ta po3MipiB J1aHOK. PO3p06s1eHO MaTeMaTUYHi MOJeli 1711 pO3PaxyHKy IUHAMIUYHUX Ta €HePreTUYHUX
XapaKTEPUCTUK XOAU JIIOOUHY 3 OPTONEIAYHUMHU NPUCTPOSIMU: IPOTE30M FOMIJIKY, TOMiJIKOBOCTOITHMM MIAPHIPHUM

OpTE30M, [IACUBHO /aKTUBHO KEPOBAHNUM €K30CKEJIETOM.

2. In the thesis the numerical-analytical method of parametric optimization is developed for solving of problems of
joint optimization of control laws and design parameters of nonlinear manipulation systems with active and
passive (spring-damper) drives, nonstationary restrictions on the generalized coordinates and control. The method
is based on parameterization of the generalized coordinates of the system in the form of the sum of a cubic
polynomial and a finite series of given orthogonal functions, which reduces the initial optimal control problem
(with parameters) to a nonlinear programming problem. For a number of manipulators (one-, two-, and four-link),
which perform cyclic transport operations under the action of active and passive (spring-damper) drives, the
algorithms for joint optimization of control and parameters of passive drives are developed. The algorithms of joint
optimization of control and kinematic structure (boundary configurations of links and position of the manipulator
in the working zone) are developed for the two-link manipulator. For a four-link manipulator of closed kinematic
structure, the conditions for angles at which control in the corresponding pair of joints can be activated are
obtained. The algorithms for control optimization with simultaneous selection of a pair of actively controlled
joints, joint optimization of control and link sizes are developed. Mathematical models have been developed to
calculate the dynamic and energetic characteristics of human gait with orthopedic devices: below-knee prosthesis,
ankle joint orthosis, exoskeleton.
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VIII. 3aKkJIr04Hi BiZoMOCTi
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