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Abstract 

 

As an emerging concept, the Metaverse has the potential to revolutionize the social interaction in the 

post-pandemic era by establishing a digital world for online education, remote healthcare, immersive 

business, intelligent transportation, and advanced manufacturing. The goal is ambitious, yet the 

methodologies and technologies to achieve the full vision of the Metaverse remain unclear. In this talk, 

I will first introduce the three infrastructure pillars that lay the foundation of the Metaverse, i.e., human-

computer interfaces, sensing and communication systems, and network architectures. By taking 

synchronization problem as an example, I will illustrate how to jointly design sampling, communications, 

and prediction. The goal is to minimize the required communication load to achieve a target 

synchronization accuracy. A constrained deep reinforcement learning algorithm is developed to solve 

this problem. We validate the effectiveness of the algorithm with real-world data obtained from our 

prototype. Finally, I will discuss how to extend the co-design method into more practical scenarios.  
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