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Enhanced haptic model for real-time human-computer interaction

Zhang Xiaorui* ™, Sun Wei® , Song Aiguo™ , Li Jialu™ , Liu Jia®
( * School of Information and Control, Nanjing University of Information Science & Technology, Nanjing 210044 )
( ™ Remote Measurement and Control Key Laboratory of Jiangsu Province,
School of Instrument Scienceand Engineering, Southeast University, Nanjing 210096 )
Abstract

To improve precision of the soft tissue deformation in a real-time simulation environment, this paper presents
an enhanced haptic model with added white noise, based on the latest developments of ergonomics. The accumula-
ted deformation from all springs in each layer of the model is equivalent to the deformation of the soft tissue surface,
and the resultant force of each spring is equal to the external contact force. A haptic interactive system was estab-
lished using a hand controller, in which operation simulations such as pressing the gallbladder using virtual curved
forceps and stretching the heart using virtual straight clamp were implemented. The experimental results show that
the proposed model has less computational cost while maintaining higher precision in deformation calculation. Fur-
thermore, it can provide stable force and natural simulation effect to operators and satisfy the requirement of virtual
operation in real-time interaction.

Key words: white noise, sofi-tissue deformation, operation simulation, human-computer interaction
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