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Abstract: Next-generation wireless networks are expected to utilize the limited radio frequency (RF) 
resources more efficiently with the aid of intelligent transceivers and wireless environments. To this 
end, the concept of stacked intelligent metasurfaces (SIM) was born. A SIM is constructed by stacking 
an array of programmable metasurface layers, where each layer consists of a massive number of low-
cost passive meta-atoms that individually manipulate the electromagnetic (EM) waves. By appropriately 
configuring the passive meta-atoms, an SIM is capable of accomplishing advanced computation and 
signal processing tasks, such as multiple-input multiple-output (MIMO) precoding/combining, multi-user 
interference mitigation, and radar sensing, as the EM wave propagates through the multiple layers of 
the metasurface, which effectively reduces both the RF-related energy consumption and processing 
delay. Moreover, it is expected to become a key enabling technology for sensing in the wave domain.  
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