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The see-through augmented reality(AR) display is a device to make the observer recognize both the real object
and a virtual image to be projected from the display device at the same time. However, current see-through AR
devices such as a head up display(HUD) and a see-through head mounted display(HMD) are using optical
elements to project virtual images at fixed distance. Therefore, if the projected images are away from the real
environment, the observer will perceive a blurred virtual image and this situation can be a cause of visual
discomfort from mismatchs between different accommodation cues[1-2]. In order to resolve that problem, in this
paper, we propose a see-through HMD by using a dot polarizer array which can provide an adaptive AR image
whose position is not fixed.

Generally, a liquid crystal display(LCD) panel is composed of liquid crystal cells to be located between two
panes of glass with polarizer films attached at each outter side[3]. Using an LCD panel with the dot polarizer
array which replaces the rear side polarizer, most of the ambient light rays passes through only the front side
polarizer and does not deliver image information displayed at LCD panel. Therefore, the observer can see the real
object as like he/she sees through an almost transparent plate.

On the other hand, the light rays pass through the dot polarizer can construct an adaptive AR image to be
generated by the principle of a lightfield display[4]. Since the location of the adaptive AR images can be adjusted
to be at the position of the real object as shown in Fig. 1(a) and (b), it is possible to minimize a visual discomfort
due to the mismatchs between accommodation cues.
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Fig. 1. Principles of the proposed see-through adaptive AR HMD: (a) with real object at near distance, (b)
with real object at far distance, and (c) the structure of the dot polarizer array
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