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M. B. Oemuaok®, B. A. IUTBUH

ONTUMISALIA NAPAMETPIB CTOIN | 3AKOHIB PYXY ABOHOIOro
KPOKYKO4YOIo POBOTA

Hocaidxicyemsves 3a0aua cCykynHol onmumidayil ATHIUHUX PO3MIPI8 CMON i 3AKOHI8
pyxy 080H02020 KpPOKYOuozo poboma. Pobom wmodearoemuvcs naockoro cucmemoro
0ed’amu meepdux min, xoda po3zaadaemsves HA NPOMIKNCKY NOo08IUHOZ0 KPOKY, Oe
8PAX08YIOMBCA OCHOBHT PUMMIUHL, KIHeMAMUUHT Ma OUHAMIYHT YMOBU AHMPONO-
MmopgProzo nepemiwenns. Ha onopui peaxyii cmon Haxaadaromuves 080CMOPOHMI
HeCMaYyloHAPHT 00MeHCeH A, 3a KPUumepill OonmumMaibHOCME PYXy cucmemu eudu-
paembves xeadpamuunul (3a KepysaHHAMU) PYHKYIOHAAL. 3ANPONOHOBAHO AA20-
pumm mnobydosu cydbONMUMANLHOZ0 PO38’A3KY 3a0aul, AKUU I'PYHMYEMBCS HA
anpoxcumayli YysazasvHeHUx KoopouHam poboma KYOGIUHUMU 32400HCYBAALHUMU
cnaalinHamMu 3 HeglooMUMU NAPAMEMPAMU, G MAKOK BUKOPUCMAHHI UUCCABHUXL
npoyedyp HeAlHIUH020 NPO2PAMYEAHHS.

Kawouoei caosa: xoda 080H02020 poboma, mamemamuuHe Mmo0enAt08aAHHS, ONMUMALLHE
KepYyeanHs, ONMuUMI3ayis PO3MIPI8 CMON, CNAAUH-ANPOKCUMAYIL, NAPAMEMPULHA
ONMUMIZAYLA, HeATHIUHE NPOZPAMYBAHHS.

OPTIMIZATION OF THE FEET PARAMETERS AND MOTION LAWS
OF THE BIPEDAL WALKING ROBOT

The problem of joint optimization of the feet linear dimensions and motion laws of the
bipedal walking robot is investigated. The robot is modeled as a plane system of nine
rigid bodies, the gait is considered on double stride period, where main rhythmic,
kinematic and dynmamic conditions of anthropomorphic displacement are taken into
account. The bilateral mnonstationary restrictions are imposed on the feet support
reactions, the quadratic functional (in terms of control) is chosen as an optimality
criterion of the system movement. The algorithm of construction of the suboptimal
solution of the problem, based on approximation of the generalized coordinates of the
robot by the cubic smoothing splines (with unknown parameters) and the using of the
numerical procedures of nonlinear programming is proposed.

Key words: bipedal robot gait, mathematical modeling, optimal control, optimization
feet sizes, spline approximation, parametric optimization, monlinear program-
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