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ABSTRACT 

The constant pursuit of superior human life quality is the driving force behind the ongoing development of intelligent and 
multifunctional smart home systems. With the rapid developments of artificial intelligence (AI) and the internet of things 
(IoTs), smart home has been able to make great strides forward. However, the further advancement of various sensors 
applied in smart home is limited by large power consumption. Textile-based triboelectric nanogenerators (TENGs) have 
emerged as a promising candidate for next-generation wearable electronics and smart home due to their versatility and 
wide range of potential applications. Here we propose textile-based micro-structure TENGs with good wearability and 
performance. In addition, we integrated the textile-based micro-structure TENGs with other functional elements to develop 
smart socks for delivering information on the identity, health status, and activity of the users, and demonstrate an artificial 
intelligence of toilet offering a more private approach with low cost and easily deployable software. Such multi-functional 
wearable textile systems push forward the realization of sports monitoring, healthcare, identification, and future smart 
home applications. 

BIOGRAPHY 

Mr. Zhang Zixuan is currently working towards his Ph.D. degree in electrical and computer engineering at the National 
University of Singapore, Singapore. His research interests mainly focus on wearable sensors, energy harvesters and 
smart sensing systems. 
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