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       A new approach based on artificial intelligence (AI) techniques for the design and knowledge discovery in 

electromagnetic nanostructures will be presented. It is shown that by combining effective dimensionality reduction 

techniques and combining them with deep-learning and machine-learning algorithms, new insight into the physics of  light-

matter interaction is obtained. In addition, the dimensionality reduction approach considerably reduces the computation 

burden in the design of such nanostructures and even provide new design architectures evolved from the initial structures. 

In addition to explaining the fundamental properties of this approach, its application in design and knowledge discovery in 

a series of photonic metastructures, especially a new class of on-demand reconfigurable optical metasurfaces, will be 

discussed and compared with more conventional approaches.  
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