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Abstract: Triboelectric nanogenerators (TENG) have been widely applied in the field of robot tactile per-

ception. However, the high-impedance output signals pose challenges for portable acquisition and practical
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applications. At the same time, there is a lack of robot grasping strategies that utilize the working charac-
teristics of triboelectric sensors. To address these challenges, a self-powered tactile sensor that integrated
both contact-separation and lateral sliding modes was proposed, enabling tactile perception of contact and
sliding through distinct characteristic signals generated by these modes. Furthermore, a signal condition-
ing circuit that employed a charge-to-voltage conversion method was designed and fabricated, effectively
converting high-impedance weak charge signals into low-impedance voltage signals, thus facilitating porta-
ble TENG signal detection. Based on this setup, a robot grasping strategy that enabled real-time interac-
tion between the control system and the tactile sensor was proposed, allowing for the determination of the
minimum clamping force during the grasping process. This approach enhances the stability of the robot’s
grasp and reduces potential damage to the object being handled. These advancements contribute to the
broader application of triboelectric tactile sensors in robotic grasping systems.

Key words: triboelectric tactile sensor; portable detection; adaptive grasping
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