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Passivity design of a haptic interface for the remote servo manipulator
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(1. College of Automation, Harbin Engineering University, Harbin Heilongjiang 150001, China;
2. Department of Control Science and Engineering, Harbin Institute of Technology, Harbin Heilongjiang 150001, China)
Abstract: The haptic interface provides the virtual environment for the remote servo manipulator. Passivity is the main
requirement of the interface design. However, the conditions of passivity given in existing work are too conservative. Based
on the frequency response of a sampled-data control system, a non-conservative passivity condition for the interface system
is derived. It is pointed out that passivity is just one of the properties of the interface. For a proper design, the basic
requirements of a servo design must also be considered, such as the bandwidth of the system, the damping of the system.

The passivity design procedure for the interface is illustrated by an example.
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Fig. 2 System partition for passivity analysis
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Fig. 3 Passivity regions in the parametric plane
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