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Abstract 
The lens is the oldest optical antenna. In microwave systems, flat and lightweight metasurface lenses 
(metalenses) based on PCB technology are rapidly advancing. As a new technology in this historical field, the 
improvement in metasurface lens performance relies entirely on the performance limits of metacells. This 
presentation first introduces how to use Prior Knowledge-Guided Deep Learning (PK-DL) for electromagnetic 
structure synthesis. Using the PK-DL synthesis method for metacell design breaks through the phaseshift 
limits of existing three-layer metacell designs and significantly enriches the metacell library. With the 
metacells designed using PK-DL, a broadband high-gain metasurface lens is designed. This not only improves 
the performance of existing lens antennas but also significantly expands the boundaries of metacell research. 
It provides a new case for how technical innovation and breakthroughs can be achieved. This research is highly 
forward-looking and innovative, particularly in the field of microwave systems and antenna technology. The 
combination of deep learning and prior knowledge provides powerful tools for solving complex 
electromagnetic structure problems, opening up new possibilities for future research and applications. 
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