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Modeling and Control of the M otion System of
a Hydraulic Robotic Excavator

ZHANG Hai-tao, HE Qing-hua, ZHANG Xin-hai, HUANG Zhi-xiong
(College o f Mechanical and E lectrical Engineering, Centm 1 South University, Changsha 410083, China)

Abstract: This paper connects the desired trajectory of the bucket with the objective angular series of the working mecha-

nisms, and establishes the dynamic model of the mechanisms by using the Lagrange equation. The electro-hydraulic m odel

of the LUDV hydraulic driving system is deduced, and the complete motion system model of the robotic excavator is ob-

tained. According to the characteristics such as high nonlinearity of system dynam ics, parameter uncertainties, extemal dis-

turbance, the dead region and nonlinear gain coefficient of the proportional direction valve, this paper presents a discontinu-

ous projection based on adaptive robust control to deal with motion system, the error is elim inated with robust feedback. Fi

nally, the experiment of the boom motion control is presented to illustrate the feasibility of this method.
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Schematic diagram of the modified electrohydraulic system
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Fig. 2 Hardware architecture of the control system

2 B RGERENE L (Modeling of the
motion system )
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Fig. 3 Kinematics model of the hydraulic

excavators working mechanism
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Fig. 4 Sketch map of the LUDV hydraulic system
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daptive robust controller)
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Fig. 5 Nonlinear characteristics of the proportional valve flow gain
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Fig. 6 Experiment of the boom's angle control
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