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Abstract

In order to simulate the virtual hand interaction in the automobile assembly training environment, a
virtual hand model based on physical particles and rigid skeleton was designed. Rigid bodies are
used to simulate the skeletons of virtual hands, physical particles are coupled to the correspond-
ing positions on the skin grids, and the stiffness values are dynamically adjusted. An auxiliary
grasping method is proposed of low complexity and better grasping stability, which divides the
manipulation into two states: caught or not get caught, and prevents the object from falling off
unexpectedly. Finally, the virtual hand model is integrated into the vehicle assembly training sys-
tem. Comparative experiments demonstrate that this method can effectively improve the interac-
tive realism and achieve excellent results in all the assigned task scenarios.
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Figure 1. Skin and bones of the virtual hand
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Figure 2. The particle at the vertex position of the mesh model
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Figure 3. Object grabbing in virtual assembly
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Figure 4. Object grabbing in virtual assembly using HTC Vive and Leap Motion
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Figure 5. Comparison of the three methods. The first scene (top) for basic test, and second scene (bottom) takes the engine
of the Airbus 320 and racing car as examples. Our interaction system is represented in blue, the interaction engines of HTC
Vive is represented in orange, and the interaction engines of Leap Motion is represented in gray
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