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Force Generation and Feedback for Physically-Based Virtual Hand Grasp

YANG Wen-Zhen GAO Shu-Ming WAN Hua-Gen ZHU Zhen-Hua LUO Yang
(State Key Laboratory of CAD & CG, Zhejiang University . Hangzhou 310027)

Abstract  The force generation and feedback of virtual hand interaction is a challenging task for
the researchers of virtual reality. When virtual hand grasps virtual objects, users’ real hand could
feel realistic contact force, which would not only improve VR’s immersion and authenticity deep-
ly, but also help users predict virtual objects’ natural behavior and direct users interaction with
virtual world. In this paper., a method for physically-based virtual hand grasp force generation
and feedback in virtual environments is proposed. Based on the theory of robot’s hand grasp. a
physically-based general force model of virtual hand grasp is presented and analyses are performed
for solving the model. To overcome the uncertainty in the solution of the general model and pro-
duce realistic force feedback for virtual hand grasp, optimized models with minimum force spiral
are presented and solution schemes are discussed. Experimental results show that using our force
generation and feedback method, the user can sense realistic contact forces via the CyberGrasp

data glove during the process of virtual grasping.
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