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A Method of Holographic Chromatic Aberration Compensation Based
on a Liquid Lens
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Abstract In the color holographic display, the quality of reconstructed images are affected by chromatic
aberration caused by different wavelengths of color lasers. Using the zoom feature of the liquid lens, a method
of holographic chromatic aberration compensation based on a liquid lens is proposed. A liquid lens using the
principle of electrowetting is developed. When the voltage applied to the liquid lens changes, the focal length
changes accordingly. When three color lasers illuminate the corresponding holograms in turns, by keeping the
focal length of the liquid lens change accordingly, three color reconstructed images can display in the same
location clearly. The experimental results verify its feasibility.
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Fig.1 Principle of the liquid lens
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Fig.2 Holographic reconstruction of chromatic aberration compensation method
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Fig.3 Relationship between the voltage and focal length of the liquid lens
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Fig.4 Three primary color scenes. (a) Red scene; (b) green scene; (c) blue scene
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Fig.5 Results of reconstructed images when U=44.0V. (a) Green image; (b) blue image; (c) red image
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Fig.6 Three color reconstructed images when different voltages are applied to the liquid lens. (a) Green image when U=44.0 V;

(b) blue image when U=43.0 V; (¢) red image when U=44.6 V
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Fig.7 Color reconstructed image
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