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ONMTUMISALIA NTAPAMETPIB CTOIN | 3AKOHIB PYXY ABOHOIoro
KPOKYHO4HOIro PO6OTA

Hocaidxcyemuvesa 3adaua CyKYnrHoi onmumidayli ATHIUHUX PO3MIPI8 CMON 1 3AKOHI8
pyxy 080H02020 KPOKYOU020 poboma. Pobom wmodeatroemwves maockoro cucmemoro
ded’amu meepouxr mia, xo0a Po3eaidaeEMbCs HA NPOMIKNCKY NOO0BILUHO20 KPOKY, Oe
8PAX08YIOMBCS OCHOBHI PUMMIUHI, KiHeMmamuuri ma OUHAMIYHT YMO8U AHMPONO-
mopghrozo mepemiwernns. Ha onopui peaxyil cmon nawxaadaromwves 080CMOPOHHT
HeCMAYIOHAPHT 00MedNHceHHS, 34 KPUMePilL ONMuUMaIbHOCMI PYXY cucmemu sudu-
paemscs keadpamuuHul (3¢ KepysaHHAMU) GYHKUIOHAAL. 3AaNPONOHOBAHO aA.120-
pumm mnobydosu cydbONMuUMANbHO20 PO36’A3KY 3a0aul, AKUU I'PYHMYEMbCS HA
anpoxcumayii YysazasvHeHUux KoopouHam poboma KYOGIUHUMU 32400KHCYBALLHUMU
cnaaliHamMu 3 Hegl0oMUMU NMAPAMEMPAMU, G MAKOHK BUKOPUCMAHHI UUCCABHUX
npoyedyp HeAlHIUHO020 NPOPAMYBAHHA.

Karouoei caosa: xoda 080H02020 poboma, mamemamuuHne MO0eA08AHHS, ONMUMALLHE
KePYBaAHHS, ONMUMIZAYLA PO3MIPI8 CMON, CNAAUH-ANPOKCUMAYLL, NAPAMEMPULHA
onmumi3ayii, HeAtHItiHe NPOZPAMYBAHHA.

ONTUMU3ALUA NAPAMETPOB CTON U 3AKOHOB IBUXKEHUA
OBYHOIOro WArAKLEro POGOTA

Hccaedyemces 3a0aua co8OKYNHOU ONMUMUIAYUUU AUHEUHDBIL PA3MEPO8 CMON U 3A4KOHO8
dsudsicenus 08YyHo2020 wazarowezo poooma. Pobom modeaupyemcs naAoCKOU cucmemou
desamu meepdovlx mea, xodvba paccmampusaemcs Ha uxmepsase 080UH020 waza, 20e
YUUMDBLBAIOMCS OCHOBHBLE PUMMULeCKUe, KUuHemamuueckue U OuHaMUuuecKue Ycaosus
anmponomopgProzo nepemewerus. Ha onopuvie peaxyuu cmon nakaadwvigaromcs 08y-
CMOPOHHUE HeCTNAYUOHAPHDBLE 02PAHUUEHUS, 8 Kauecmee KPUmMepus ONMuUMALLHOCNU
dsudcenust cucmemvl e8viOUPaemcs Keadpamuunsvlli (no ympasrerusm) PGYHKYUOHAA.
IIpedaoscer anzopumm nocmpoerus CybONMuUMarbHOZ0 PewerHusl 3a0ayu, OCHOBAHHBLYU
HA annpoKcumMayuu 0600werHblr KoopduHam poboma KYOUUeCKUMU CAANCUBAIOULUMU
cnaatinamu (C HeusseCmHbLMU NAPAMEMPAMU) U UCTOALI0BAHUU UUCAEHHBLL NPOYEIYP
HeAUHeUH020 NPOPAMMUPOBAHUS.

Kaioueswie caosa: xodvb6a 08yHoz020 poboma, mamemamuieckoe Mo0eauposatue, ONMmMu-
MaavHOe Yynpasaenue, ONMUMUIAYUSL PA3MEPO8 CMON, CNAAUH-ANNPOKCUMAYUSL,
napamempureckas ONMUMU3AYUs, HeAuHelHoe NPoePamMUPOsaHUe.

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 mine
rigid bodies, the gait is considered on double stride period, where main rhythmic,
kinematic and dymamic conditions of anthropomorphic displacement are taken into
account. The bilateral nonstationary 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.
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