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A novel parallel rhombus-chain-connected model for haptic rendering

Zhang Xiaorui, Song Aiguo, Liu Jia® , Li Jianqing
(Department of Instrument Science and Engineering, Southeast University, Nanjing 210096)
(* Department of Information and Control, Nanjing University of Information Science and Technology, Nanjing 210044 )
Abstract

To improve the accuracy and computation speed of virtual haptic rendering, a novel parallel thombus-chain-connect-
ed haptic deformation model based on physics is proposed. Because the thombuses in every chain structure unit are pro-
portional in length, calculation cost is less and deformation modeling is easier for different soft objects using this model by
only changing the length and angle of thombus. The accumulation of relative displacements in every chain structure unit
is equal to the object surface deformation, and the resultant force of springs is equal to the external force. The results of
the simulations on the contacting deformation and the real-time virtual haptic feedback of a soft object by using the delta
haptic device show that the proposed method is suitable for the haptic feedback computation for a virtual deformation
body, and can meet the operation requirements of virtual reality systems.

Key words: parallel thombus-chain-connected model, haptic modeling, virtual reality
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