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Figure 1: The light field stereoscope is a near-eye display (top left) that facilitates immersive computer graphics via stereoscopic image
synthesis with correct or nearly correct focus cues. The display presents a 4D light field to each eye, thereby allowing the observer to focus
within the scene (center and right). The display comprises two stacked liquid crystal displays (LCDs) driven by nonnegative light field
factorization. We implement these factorizations in real-time on the GPU; resulting patterns for front and rear LCDs, including the views for
both eyes and inverse lens distortion, are shown (bottom left).

Abstract

Over the last few years, virtual reality (VR) has re-emerged as a
technology that is now feasible at low cost via inexpensive cell-
phone components. In particular, advances of high-resolution micro
displays, low-latency orientation trackers, and modern GPUs facil-
itate extremely immersive experiences. To facilitate comfortable
long-term experiences and wide-spread user acceptance, however,
the vergence-accommodation conflict inherent to all stereoscopic
displays will have to be solved. We present the first factored near-
eye display technology supporting high image resolutions as well as
focus cues — i.e. accommodation and retinal blur. To this end, we
build on Brewster’s original stereoscope but augment it with mod-
ern factored light field synthesis via stacked liquid crystal panels.
We demonstrate significant improvements in resolution and retinal
blur quality over previously-proposed near-eye displays.

1 Overview

Our goal is to provide a practical, inexpensive solution for creating
comfortable, immersive VR experiences that support all depth cues.

• We introduce a high resolution near-eye display with support
for all binocular and monocular depth cues, including accom-
modation and retinal blur.

Figure 2: Schematic of factored near eye light field display.

• We design and implement prototype display systems from off-
the-shelf consumer electronics and drive them in real-time us-
ing efficient GPU implementations of light field factorization.

• We demonstrate that stereo light fields captured with a light
field camera (i.e. Lytro Illum) can be used to generate live
action content for our displays.

The light field stereoscope is a crucial step towards a comfortable
VR experiences. Visual comfort may be one of the most critical fac-
tors determining the eventual success of emerging near-eye displays
in the consumer market. However, currently-available stereoscopic
near-eye displays lack a crucial feature for supporting comfortable
long-term experiences: focus cues. Whereas these effects are less
pronounced for older adults, the long term effect on the develop-
ing visual system of children is not predictable. Further, providing
incorrect depth cues that are neurologically coupled in the brain
of observers of any age can results in nausea. With this work, we
provide a viable solution for high-resolution near-eye displays pro-
viding correct or nearly correct focus cues.


