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Tunable Cylindrical Liquid Lens Array for 2D/3D Switchable Display
Zhao Wuxiang Wang Qionghua Li Lei

School of Electronics and Information Engineering, Sichuan University, Chengdu, Sichuan 610065, China

Abstract A tunable cylindrical liquid lens array for two dimensional (2D)/three dimensional (3D) switchable

display is proposed. It mainly contains two transparent liquids of different refractive index: liquid 1 and liquid
2. Liquid 1 and liquid 2 are divided by a transparent elastic membrane. The elastic membrane is supported by a

micro—clapboard array. Driving these two liquids to flow and the support of micro—clapboard array can change

.

the shape of the elastic membrane, then, the membrane has two shapes as flat shape and tunable cylindrical
shape. The focal length of tunable cylindrical liquid lens array extensively adaptive from infinity to a certain

=]

positive value is realized. A tunable cylindrical liquid lens array prototype for 2D/3D switchable display is
OCIS codes 230.3990; 110.1080; 080.3620

flat for regular 2D display. Therefore, 2D/3D switchable display is realized.

developed. The experimental result proves the prototype’s tunable focus length ability. The prototype with a
matched flat display panel realizes autostereoscopic 3D display, moreover, the elastic membrane can change to

Key words optical devices; lens array; liquid Lens; tunable focus length; three—dimensional display
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Fig.1 Cylindrical liquid lens array with flat elastic membrane
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Fig.2 Cylindrical liquid lens array with cylindrical elastic membrane
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Fig.3 Micro-clapboard array
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Fig4 Cylindrical liquid lens array in two—dimensional display mode
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Fig.5 Experiment for adjusting focus length. (a) Experimental setup; (b) focus screen photo of 15 mm
back focus plane after adjusting focus length
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Fig.6 Display effect of synthetic image of number test under different angles
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Fig.7 Synthetic image
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Fig.8 3D display effect picture of the autostereoscopic . (a) Parallax image 1 on display; (b) parallax image 5 on display
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