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Theoretical end Experimental Study of the Virtual Mass Simulation on the Stability of
Haptic Devices

A. Mashayekhi Mechanical Engineering Department, Sirjan University of Technology, Sirjan, Iran

M. Shakeri Mechanical Engineering Department, Isfahan University of Technology, Isfahan, Iran

B. Akhoundi Mechanical Engineering Department, Sirjan University of Technology, Sirjan, Iran

V. Medanlou Mechanical Engineering Department, Sirjan University of Technology, Sirjan, Iran
Abstract

Haptic devices are used to simulate virtual objects for users. Accurate simulation of objects in the virtual environment improves the
user's relationship with the virtual environment. In most simulations of virtual objects, objects are simulated as springs and dampers.
However, if virtual mass is also taken into account alongside virtual spring and damper elements, the utilization of h devices in
simulating objects will lead to increased diversity, enhancing the realism of the objects. In this article, to simulate the virtual object,
in addition to the virtual spring and damper, the virtual mass is also considered and its effect on the stability of the haptic device is
investigated. In fact, closed-form equations have been obtained for determining the stability boundary by considering the virtual
object in the form of mass, spring and damper, which have been validated in different time delays using simulation and experimental
results.

Keywords: Haptic device, Stability, Virtual mass, Virtual mass simulation, Time delay, Virtual Environment.
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