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Real-Time Force Generation Algorithms Based on Double-Touch Interaction
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Abstract: Force generation and interaction can improve the immersive and authenticity of the virtual environment, which is an
important research direction in the field of human-computer interaction. For the limitation of single-touch force interaction, this study
proposes a real-time force generation method based on double-touch interaction. First of all, the double touch interaction is divided into
four states. Then, the real-time force generation method of double-touch interaction in different states is proposed. Finally, an
experimental environment of double-contact interaction is established to test the prosposed method. The evaluation research of force sense
generation shows that the method can generate the double-touch force sense in real time, enhance the immersive sense and authenticity of
the virtual environment, and improve the naturalness of human hand haptic interaction.
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Fig.1 Particle force analysis of virtual objects
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Fig.2 Four states of double-touch interaction
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Fig.3 Two HIPs do not touch with the triangular piece of virtual objects,
and also do not contact with each other
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Fig.4 Two HIPs do not touch with the triangular piece of virtual object, but contact with each other
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Fig.5 Two HIPs touch with the triangular piece of virtual objects, but do not contact with each other
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Fig.6 Two HIPs touch with the triangular piece of virtual objects, and also contact with each other
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Fig.7 Fabric stress deformation
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Table 1 Force value under different contact conditions
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I Ji (s) 1 2 3 4 5
X —0.14 ~0.15 —0.21 —0.24 —0.17
F1 (%) y 1.74 1.68 1.67 1.75 1.79
- z 0.73 0.74 0.77 0.78 0.69
RECEES X 0.08 0.08 0.07 0.06 0.07
Fa () y 1.23 1.21 1.17 1.18 1.19
z 0.57 0.56 0.53 0.56 0.54
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F1 (%) y -1.97 -1.95 -1.92 -1.93 -1.94
b z -1.12 -1.11 -1.07 -1.08 -1.09
PR i P X ~0.20 —0.25 ~0.29 —0.27 —0.24
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