INVITED TALK
Monday, November 6, 2005
2PM-3PM

ISVC 2006: International Symposium on Visual Computing
Lake Tahoe, November 6-8 2006

Image Enhancement for People with Visual Impairment

Eli Peli
The Schepens Eye Research Institute,
Harvard Medical School, Boston MA

Abstract

There are more than 3 millions people with partial sight (low vision) in the USA. Their number is
expected to double by the year 2020 and they like to watch television. This talk summarizes
over 20 years of experience in developing and evaluating image enhancement approaches for
this population. Understanding of normal and impaired visual function should guide the
development of such devices and techniques. Each new method requires rigorous evaluation to
demonstrate its value. | will argue that devising evaluation procedures is as challenging as
devising new vision-enhancing devices or techniques. This is particularly difficult with motion
video and for the evaluation of performance rather than preference. Approaches for
enhancement developed and tested include contrast enhancement (including adaptive
thresholding to create binary high contrast images); bandpass filtering (to enhance a range of
spatial frequencies critical for individual patient); wideband enhancement (which consists of
superposition of bipolar, visually relevant, edges over the original image); and enhancement
within the compression domain of the JPEG/MPEG coding schemes. Applications were
developed and tested for television viewing and for enhancement of real-world views using
head-mounted displays and cameras.
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