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The human eye’s visual acuity is greatest in a region near the centre of the retina known as the
fovea and decreases continuously towards the periphery. Foveation is the process of simulating
this variable-resolution effect on image sequences in a gaze-contingent manner [1]. If the resolution
map used in the foveation is matched to the resolution distribution of the human eye, the observer
cannot detect the manipulation.

Foveation has typically been used to reduce the bandwidth required for video transmission or
to improve the perceived video quality at a certain bandwidth [2]. Our work, however, focuses
on the guidance of eye movements [3], and so we are interested in the effect that foveation has
on the observer’s eye movements. Indeed, we have been able to show that eye movements are
influenced by an extension of the foveation effect that manipulates not only spatial, but also
temporal resolution [4]. Furthermore, if the strength of the effect is kept below a certain threshold,
it is not detected by the observer [5].

Ultimately, we want to incorporate gaze guidance technology into mobile applications; such
technology, integrated into a head-mounted display (HMD), could use computer vision techniques
to enhance human visual performance. We will demonstrate a first implementation of such a device
in the form of a system that implements real-time foveation in an HMD with video-see-through.

References

[1] Jeffrey S Perry and Wilson S Geisler. Gaze-contingent real-time simulation of arbitrary visual
fields. In B E Rogowitz and T N Pappas, editors, Human Vision and Electronic Imaging:
Proceedings of SPIE, San Jose, CA, volume 4662, pages 57—69, 2002.

[2] Wilson S Geisler and Jeffrey S Perry. A real-time foveated multiresolution system for low-
bandwidth video communication. In B Rogowitz and T Pappas, editors, Human Vision and
Electronic Imaging: SPIE Proceedings, pages 294-305. 1998.

[3] Information technology for active perception., 2002. URL http://www.inb.uni-luebeck.de/
Itap/.

[4] Michael Dorr, Martin Béhme, Thomas Martinetz, Karl R Gegenfurtner, and Erhardt Barth.
Eye movements on a display with gaze-contingent temporal resolution. 2005. Submitted to:
European Conference on Visual Perception, A Coruna, Spain.

[5] Michael Dorr, Martin Béhme, Thomas Martinetz, and Erhardt Barth. Visibility of temporal
blur on a gaze-contingent display. 2005. Submitted to: Applied Perception in Visualization
and Graphics Symposium.



