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Augmented reality near-to-eye displays play an essential role in ubiquitous computing – the advanced
concept where computing is made to appear everywhere and anywhere. The main idea of the majority
of such displays presented during the last several years, e.g. Google Glass  [1],  is based on a tiny
projector  incorporated  into  glasses.  In  attempts  to  decrease  sizes  of  the  displays  and  to  increase
mobility, the possibilities of integration of an image source into a contact lens are studied. While
problems related to electronics and power supply are solved [2, 3], the main difficulty – how to see a
microdisplay located at the immediate vicinity of the eye and at the same time the object from ambient
– is still under investigation. It is assumed to apply a retinal projector that will draw a raster display
directly onto the retina of the eye [2, 3]. However, practical realization of this idea in a contact lens is
associated nowadays with several technical problems. 

Recently,  we  have  introduced  an  alternative  solution  for  a  projection  system  [4,  5].  It  was
demonstrated that a liquid crystal microlens array can reach optical power needed for producing a
virtual image to be located at sufficient distance from the eye [4]. This distance can vary from 25 cm,
that is  the least distance of distinct vision of a normal (emmetropic) eye, up to infinity. Among the
essential advantages of the liquid crystal-based devises are high efficiency, low driving voltage, ultra
low power consumption, and compactness.

In this work, we report about the main requirements for the liquid crystal microlens array and consider
conditions  under  which  the  microdisplay  image  will  be  seen  together  with  objects  from  ambient
environment. Geometrical parameters of the objective system matched a microdisplay and ways of
practical  realizations  are  discussed.  We  demonstrate  that  the  microlenses  based  on  non-uniform
photoalighnment [6-8] are the most proper choice.
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