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Active Control of Pantograph by Impedance Control
Yoshitaka Yamashita*, Mitsuru Tkeda, (Railway Technical Research Institute)
Arata Masuda, Daisuke Iba, Akira Sone,
Kazusaku Fukuda, Taisuke Ueda, Masaki Nakano, (Kyoto Institute of Technology)

The authors have been studying on the actively controlled pantograph to suppress contact force between the
pantograph and the overhead contact catenary. We propose a new method applying the impedance control law.
The impedance controller makes it possible that the actuator imitates a Maxwell damper and produces a
corresponding restoring force. This enables us to control the dynamic characteristics of the pantograph and to
reduce the contact force fluctuation if the virtual Maxwell damper parameters are correctly tuned. This paper
presents the analytical investigation and the experimental verification of the proposed control method.
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Fig.1 Dynamic model of pantograph
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Fig.2 Compliance characteristics of pantograph
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Fig.7 Experimental setup
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Fig.8 Fxamples of experimental results
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