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Abstract 

Triboelectric nanogenerators (TENGs) represent an innovative technology poised to revolutionize the 

field of self-powered robotic systems. These devices can efficiently convert mechanical energy into 

electrical energy, eliminating the need for external power sources and offering exceptional actuation, 

grasping, and sensing capabilities. This comprehensive review explores the extensive potential of 

TENG mechanisms and modes in various robotic applications. Initially, we investigate the enhanced 

efficiency and reliability of TENG-based actuation systems, highlighting their inherent self-powering 

capabilities. Subsequently, we focus on TENG-driven grippers, equipped with precise gripping 

capabilities and the unique ability to self-calibrate, enabling agile and accurate object manipulation. 

1. Introduction 

Sensing and actuation are pivotal aspects of robotic systems, enabling them to function effectively in 

various contexts [1]. These components work in harmony to gather data about the robot's surroundings 

and respond to physical movements [2]. As technology progresses, we anticipate the emergence of 

robots with more advanced sensing and control capabilities, empowering them to handle complex tasks 

in a broader range of circumstances [3]. Unlike their early counterparts confined to structured industrial 

environments and pre-programmed tasks, smart robots now operate in unstructured settings and interact 

safely with humans.  
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6. Conclusions 

Triboelectric nanogenerators (TENGs) are an exciting area of research with the potential to 

revolutionize robotics by significantly enhancing their actuation, gripping, and sensing capabilities. 

TENGs offer a plethora of advantages, such as their lightweight nature, flexibility, and seamless 

integrability into various materials. These characteristics make them an exceptionally promising choice 

for integration into robotic systems and components, opening up new horizons for advanced robotic 

applications. 
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