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With the development of metasurface technology, novel
metasurface devices have been applied for AR/VR near-
eye display systems. To summarize the progress of meta-
surface for near-eye display applications in recent years,
a team from Shanghai Jiao Tong University reviewed the
latest progress of near-eye display based on metasurface
devices.

The team first introduces VR and AR near-eye dis-
plays, and then briefly explain the working principles of
light-modulating metasurfaces, review recent develop-
ments in metasurface devices geared toward near-eye dis-
play applications, delved into several advanced natural
3D near-eye display technologies based on
metasurfaces.The architecture of a VR display is relative-
ly straightforward, composed of two main functional
components: the image source and the eyepiece. In theo-
ry, metasurface devices could serve as either the image
source or the eyepiece. However, for VR displays, the

image source must provide large-size, video-rate, full-
color images to create an immersive virtual environment.
This requirement surpasses the capability of the state-of-
art metasurfaces. Therefore, the application of metasur-
faces in VR displays is primarily restricted to function-
ing as an eyepiece. Given their versatile functionality,
high optical performance and ultra-thin form factors,
metasurfaces have been proposed as critical optical com-
ponents in various AR display architectures. The authors
reviewed the applications of metasurfaces in different AR
architectures, based on beam splitters, waveguides and
direct projection. natural 3D display approaches have
been proposed, including Maxwellian viewing display,
holographic display, light field display, and multi-/vary-
focal displays.

Thanks to their ultra-thin form factors and exceptional
flexibility in light modulation, metasurfaces offer a
promising solution for the development of compact and
lightweight VR/AR headsets.
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