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Augmented Reality Technology Based on Micro- and Nano-Optical Elements

Liao Qiming, Yang Jingyu, Wang Yongtian, Huang Lingling’
School of Optics and Photonics, Beijing Institute of Technology, Beijing 100081, China

Abstract Augmented reality display devices, as a wearable smart device, significantly enhance the experience of the real
world by superimposing virtual information on the real field of view, and therefore have very strict requirements for device
size and weight. Micro- and nano-optical elements, which are optical elements with thickness or size of the nanometer or
micron scale, provide new ways to reduce the size and volume of systems while possessing powerful optical field
modulation capabilities. This paper first reviews the principles and modulation of several types of typical micro- and nano-

optical elements, and then discusses the technical paths and applications of micro- and nano-optical elements in augmented

reality devices and looks into future developments.
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Fig. 2 Photonic crystals. (a) One-dimensional photonic crystal™; (b) (c) two-dimensional photonic crystals"”'"; (d) three-dimensional

photonic crystal”
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Fig. 3 Metasurfaces. (a) Metal antenna metasurface'”; (b) propagation phase metasurface™; (c) geometric phase metasurface'"
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Fig. 4 Schematic of grating waveguide coupler. (a) Surface relief grating; (b) volume holographic grating; (c) liquid crystal polarization
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Fig. 5 Surface relief gratings applied to AR displays. (a) Two-photon interference processing™”’; (b) U-shaped grating™";

(c) deep-slot grating”
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