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Review on multi-plane augmented reality display based on
liquid crystal scattering films
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(Department of Electronic Engineering » Shanghai Jiao Tong University ,
Shanghai 200240, China)

Abstract: In order to achieve a natural and comfortable augmented reality display, it is necessary to
solve the accommodation-vergence conflict problem in the conventional augmented reality displays.
Multi-plane display realizes 3D display by constructing 2D slice pictures in space. Since each slice pic-
ture is displayed at a different depth, it can accurately display the depth information and effectively al-
leviate the accommodation-vergence conflict problem. This paper mainly introduces multi-plane aug-
mented reality displays based on liquid crystal scattering devices, including normal-mode polymer sta-
bilized liquid crystal (PSLC), reverse-mode PSLC and polymer stabilized cholesteric liquid crystal.
The response time of the PSLLC can reach 0.65 ms, and the response time of the polymer stabilized
cholesteric liquid crystal is also within 3 ms, so multi-plane augmented reality displays can be realized
based on time multiplexing method. Finally, the difficulties and future trends of multi-plane augmen-
ted reality displays based on liquid crystal scattering films are discussed.
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Fig.1 Working principle of multi-plane augmented

ZFmEs  HE

reality display. (a) Multi-plane augmented re-
ality display system based on vary-focus len-
ses; (b)) Multi-plane augmented reality

display system based on a fixed lens.
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Fig.2 Normal-mode and reverse-mode polymer sta-

bilized liquid crystals. (a) Normal-mode
PSLC with applied voltage on; (b) Normal-
mode PSLC with applied voltage off; (¢) Re-
verse-mode PSLC with applied voltage onj;
(d) Reversemode PSLC with applied

voltage off.
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Fig.3 Schematics of a multi-plane augmented reality

display system based on PSLC
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Fig.5 Four-plane augmented display based on
normal-mode PSLC scattering shutters, the
camera is focused at 30 cm(a),50 cm(b),80

cm(ce),500 cm(d) , respectively.
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Fig.6 Dual-plane full-color augmented display based

on normal-mode PSLC scattering shutters
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Fig.8 Four-plane augmented display based on reverse-
mode PSLC scattering shutters, the camera is
focused at 20 cm(a),40 cm(b) .80 cm(c),500

cm(d) , respectively.
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