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Abstract:  
In this talk, we present an emerging wireless technology, called Intelligent Reflecting Surface (IRS), for 
enhancing the performance of wireless communication as well as radio-frequency (RF) based sensing. 
IRS is a digitally controlled metasurface which can be densely deployed in wireless networks to 
reconfigure the propagation channels among wireless nodes via dynamically tuning the signal reflections 
by a large number of passive elements. We first present the basic signal and channel models of IRS by 
taking into account its practical constraints. We then illustrate the main functions and applications of IRS 
in wireless networks, especially for achieving spectral and energy efficient wireless communication and 
high-performance RF sensing/localization. Next, we focus on the main design challenges in achieving the 
above goals, including IRS passive reflection optimization, IRS channel acquisition, IRS deployment, and 
IRS mode (communication/sensing) switching and integration, and present their promising solutions. We 
will also discuss open problems and promising directions for future work. 
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