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Display Technology Based on the Human Vision Properties
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Abstract

In recent years, on-board information display equipment, including navigation systems, has been rapidly
spreading. On the other hand, with the increasing number of elderly drivers, such displays as easy to see for
elderly drivers are desired. In this paper, we propose a new approach to designing visual displays based on a
human vision model. The proposed method isimplemented by image processing techniques, which are
intended to compensate the deterioration of human vision with age using visual properties; the spatial sensi-
tivity of eyes, the spectral transmittance of crystalline lens. Images are processed by sharpening edges and by
changing color balance, and the optimum character size is determined based on the human visual properties.
The validity of the method was confirmed by measuring the minimum legible character size. We demonstrate
the results applied to navigation images.
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(c) Approximation to H™ by Laplacian filter.
Fig. 2  Method of improving sharpness based on the
spatial sensitivity of eyes.
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Fig. 3  Method of contrast compensation based on the

spectral transmittance.
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Fig. 4  Flowchart of determining the optimum
character size based on the spatial sensitivity.
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Fig. 6 Examples of the test images.
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Table 1 Experimental conditions.

Subjects 7people (2000 30years)

Contents Kanji (20characters, 8] 14strokes)

Size (160 80dots, 7levels)

Viewing Distance 1.5m

Display CRT

Exposure duration 200ms
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Fig. 7 Experimental results.
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(c) Image with the additional change of character size.
(Left for age 40, Right for age 60)

Fig. 8 Examples of the processed image based on the proposed method (navigation display).
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