T R A TR R 5 A 2 I BILBRE BT BR R PR — 2% M

kT IR B TR BB 7 N 2[RI AL AR B 325 R B 4 T

A A xAEF  REAFR Ak
BLKF T L EMEH I AETREELLRE, A2 H,066004

XKA BRI

E ARGk AARIRBAES P arF A Mk 2 A RSB0 K, —F 4-DOF & 5F B
BAMMA . EEEFTTRERBHFEAM AN B RG G REAN R LT RARE TGRS E T 5K
FHHREBX, FERKNLEHFL A REBRERREHLELEDRBEFTIREN D A FFH A,
BHETHRLARRANGGAEEEZH TGN ABRREOR>EE, ERAME A RELEMNY
5% AF M Ao iR AR A M AR R TR BLAE ) B 5 AUAR A B AT ML SROIR ISR L IR IE T AT AR IR AR ) B a9 A R

KR AR BT AAUE ;s BRI IRAL 5 3l ) 22 8L 2B R ARR0E s i B4R

FESES . TP242. 2 DOI:10. 3969/j. issn. 1004 — 132X, 2015. 04. 002

Hybrid Humanoid Space Mechanical Arm Trajectory
Tracking Control Based on Sliding Mode
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Key Lab of Industrial Computer Control Engineering of Hebei Province,
Yanshan University, Qinhuangdao, Hebei, 066004
Abstract: To study the reaching motion of arm in high-speed target grasp tasks,a 4-DOF hybrid

Liu Fucai

humanoid space mechanical arm was presented. The design of the shoulder joint with high bearing ca-
pacity which was based on spherical parallel manipulator,light weight device drivers and layout form
with low moment of inertia were stressed on. Considering the structure characteristics of hybrid mech-
anism,the dynamics analyses were investigated using the principle of virtual work and Lie group and
Lie algebra. This method can avoid the processing of constraint reaction and the division of logic open
-chains and a lot of differential operations. The trajectory tracking task was completed by using the
sliding mode control(SMC) which could cope with the high nonlinearity and couplings of the hybrid
humanoid space mechanical arm. Simulation results show the effectiveness of the SMC.

Key words: hybrid humanoid mechanical arm;spherical parallel manipulator; dynamics modeling;
Lie groups and Lie algebra;sliding mode control
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Consistent Solving Method of PDE and DAE
Li Zhihua Yu Jun Yang Hongguang
Hangzhou Dianzi University, Hangzhou,310018

Abstract : Modelica is a multi-domain unified modeling language for modeling and simulation of large and
complex physical systems. However, it dealt only with DAE but not with PDE. A consistent solving method
of PDE and DAE was proposed. The PDE was transferred into a series of DAEs with the meshless method of
radial basis function collocation, and was solved by the mature DAE solver in MWorks platform based on Mo-
delica. Results show that this consistent solving method realizes the consistent solution of PDE and DAE un-
der the premise of not changing Modelica grammar, and has high accuracy and the convenience of dealing with
boundary conditions, which is conducive to solve complex engineering systems with multi-domain coupling
and time domain and space domain coupling.

Key words: multi-domain unified modeling; Modelica; partial differential equation (PDE) ; differ-
ential-algebraic equation (DAE)
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