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Feedback linearization control of
load between pantograph and catenary

SHI Guang’, CHEN Zhong-hua, GUO Feng-yi, LIU Jian-chen, WANG Zhi-yong
(Faculty of Electrical and Control Engineering, Liaoning Technical University, Huludao Liaoning 125105, China)

Abstract: We derive a nonlinear model for the pantograph by augmenting the state variables. Using the differential
geometry theory of nonlinear system, the differential homeomorphism transformation and the state feedback formula, we
develop the linear model of pantograph. Feedback control law of external state equation is designed to solve the tracking
problem of pantograph-catenary load. The uniformly ultimate boundedness of internal state variable is proved. Considering
that the pan-head of the pantograph is subjected to disturbance, we design the nonlinear disturbance observer to compensate
the control law. The research results show that the proposed control strategy of feedback linearization based on disturbance
observer is effective in solving the load tracking problem. At the same time, this method overcomes the disadvantage that
feedback linearization control method depends on the model accuracy. It provides a feasible solution to track the optimal
load of the pantograph-catenary under certain conditions.
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Fig. 1 Model of pantograph-catenary
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Fig. 2 Tracking error analysis with constant disturbance
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