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Tactile generation technology for remote operation of power operations
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[ Abstract] Remote teleoperation of power operations with haptic feedback has become a key technology for
enhancing safety and operational accuracy in high-voltage environments. However, it is limited by insufficient
bandwidth for haptic communication and the susceptibility of signals to distortion. To address these issues, this study
proposes a text-guided haptic generation technology based on large models. By compressing high-dimensional haptic
images into low-dimensional text semantic features for transmission, it significantly reduces the data volume and
effectively resolves the bandwidth limitation problem. The semantic abstraction and structured encoding mechanism
of text features significantly enhance the anti-interference performance, effectively solving the problem of signal
distortion during the transmission of traditional haptic images.
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