A3 9 W B o% X @ K F oF Ik Vol. 43 No9
2009 4 9 H JOURNAL OF XI' AN JIAOTONG UNIVERSITY Sep. 2009

EERARENEHERERBES MK

AP, TR AR
(1. B RIE TR AHLAR AHAR G RS E KT R KA, 150001, B/REE;
2. MR Tl RAAHLHL TARAEBE . 150001, BRZKED

WE: AT RDEE XA REEWDERF o A sk L7t af Z R L0 T, 6 5 BAFNE
RERBTOBH T E AEREMAKRT TR, EXEFERAMGAB L, ZLT AR
HEBEHFR AN LAFRTREFEI TR ARENEHFZER FRTUAEREDFHARE TN E
AT LT A2 A FRIL R P ey E A BRI A0 A % AR08 BREMSH AR EE,
HEIT % BRMALIFER, F4 A MATLAB #£46 T B # 47 7 ALK R A ADAMS 44
BAT T A &R AN MHAGE B XA R E R L6 T k.

KR BAEXARE ;B EL; AR AMMA

hESES. TP242.3 XEIREN: A XEHS: 0253-987X(2009)09-0062-05

Kinematics Modeling of Rocker-Bogie Lunar Rover and
Suspension Parameter Optimization

LI Suojun"?, GAO Haibo"?, DENG Zongquan'*
(1. State Key Laboratory for Robotics and System, Harbin Institute of Technology, Harbin 150001, China;
2. School of Mechanical and Electrical Engineering, Harbin Institute of Technology. Harbin 150001, China)

Abstract: To reduce the change of position and orientation of rocker-bogie lunar rover, which
serves as the platform for the on-board science instruments on the uneven terrain, the structure
parameters of rocker-bogie suspension are optimized. The kinematics parameters are defined
based on the simplified rocker-bogie suspension structure, the kinematics model of rocker-bogie
lunar rover is established with coordinate transformation, and the equation of position and orien-
tation, expressed by the suspension kinematics parameters, is attained based on kinematics mod-
eling. Taking vertical displacement and pitch angle change of the body as a multi-objective func-
tion, and the suspension parameters as design variables,a multi-objective optimization model is
constructed, furthermore, the optimization solution is accomplished by the MATLAB optimiza-
tion toolbox. The simulation analysis of lunar rover is carried out using ADAMS with initial val-
ue and optimization value, and the results show that the change of position and orientation of
rocker-bogie lunar rover is reduced obviously after optimization.

Keywords: rocker-bogie lunar rover; kinematics modeling; suspension parameter optimization
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