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Color Information Presentation for Color Vision Defectives

by Using a Projector Camera System

Rie Miyaki*, Non-member, Atsushi Yamashita®, Member, Toru Kaneko*, Non-member

Color perception varies from individual to individual. It is difficult for a person with defective cones in the

retina to recognize the difference between specific colors. We propose a method for presenting color infor-

mation by using a projector camera system. The system projects border lines or color names on real object

surfaces for specific color combinations. Registration of the projected images and real objects is executed by

using projected markers. The effectiveness of the proposed method is verified through experiments.
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(a) Normal color vision

(b) Deuteranope simulation
Fig.1. Example of individual difference in color
vision.
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(b) Deuteranope simulation

Proposed projector camera system.

(a) Normal color vision
Fig.3. Example of color combination difficult to
distinguish.

(a) Borderline
Fig.4. Color information presentation method
(simulation of deuteranope).

(b) Color name (c) Painting
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(a) Normal color vision

Fig.6. Example of color combination.

(b) Deuteranope simulation

Projection color
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Fig.7. Projection color.
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Fig.12. Experimental equipment.
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change).

Radius of marker | Projection error
6.3 pixel 0.9 pixel
11.0 pixel 0.9 pixel
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Table 2. Result of registration (position change).

Angle between object Horizontal angle

and system 0 deg 15 deg 30 deg
Elevation (-) deg | 0.9 pfxel 0.8 pfxel 1.3 pfxel
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Fig. 15. Result of real-time paint projection.
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Table 3. Value of xy chromaticity and angle of
color confusion line.

xy chromaticity value Color confusion line
No. Color = =
X y angle [deg]
1 Dark green 0.282 0.387 -35.1
2 Dark red 0.383 0.322 -35.4
3 Lime green 0.341 0.397 -36.9
4 Orange 0.364 0.407 -37.9
5 Mazarine 0.265 0.309 -32.0
6 Purple 0.318 0.299 -32.8
7 Yellow 0.407 0.428 -39.9
8 Cyan 0.224 0.283 -30.2

(a) Before projection (b) After projection

Fig. 17. Result of border projection.
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Fig.19. Result of painting projection.

) With high illumination (b) With low illumination

(b) After projection

Fig.20. Result for illumination condition.
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