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Conventional camera systems can only detect light intensity while losing 

important information about the target scene, including depth, polarization, 

and spectrum. In order to further obtain the multi-dimensional light-field 

information of the target object, it is often required to use bulky and 

expensive instruments. Metasurface is composed of an array of optical 

antennas that can manipulate the Here, I will present our group’s recent effort 

to replace conventional camera lenses with metalenses. By leveraging the 

unique capability of metasurface to tailor the vectorial field of light, in 

combination with an advanced image retrieval algorithm, we aim to build 

compact camera systems that can capture multi-dimensional light field 

information of a target scene in a single shot under ambient illumination 

conditions. Specifically, I will show how we build a monocular camera that 

can capture a 4D image, including 2D all-in-focus intensity, depth, and 

polarization of a target scene in a single shot. I will also discuss how to use a 

metasurface-equipped camera for ellipsometry measurement in a single shot. 
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