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Chromatic Properties of Judgment Limits on Color-Difference
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Imaging Science and Engineering Laboratory, Tokyo Institute of Technology, 4259, Nagatsuta,
Midori-ku, Yokohama 226-8503

Colorimetric color-difference, defined in a color space, is not always proportional to our percep-
tual color-difference. It is known that accumulating jud steps cannot scale the colorimetric
color-difference between a distant pair of colors (e.g. red and green). The observers evaluated
whether it was possible to adjust the mid-color of two color samples in color-difference. The
results show that most of the judgment limits distribute around the line of j=0 and the white
point in the OSA color space. The convergence of the judgment limits may be explained by
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categorical color perception theory.
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Fig. 1. Visual field configuration.
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Fig. 2. CIE 1931 (x,y) chromaticity diagram showing the

chromaticity points of stimuli selected with L=+2 (dot).

Data of constructed OSA color sample (open circle).
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Fig.3. CIE 1931 (x,y) chromaticity diagram showing the
chromaticity points of stimuli selected with L=—2 (dot).
Data of constructed OSA color sample (open circle).
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Fig. 4. Judgment-limit of color-difference of the series
(7=0).
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Fig. 5. Distribution of judgment-limit of color-difference
along g-axis parallel on OSA j-g plane (Short line) for
L=+2. The curves connected among short lines are spline
fitting.
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Fig. 6. Distribution of judgment-limit of color-difference
along j-axis parallel on OSA j-g plane (Short line) for
L=+2. The curves connected among short lines are spline
fitting.
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Fig. 7. Distribution of judgment-limit of color-difference
along g-axis parallel on OSA j-g plane (Short line) for
L=—2. The curves connected among short lines are spline
fitting.
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Fig. 8. Distribution of judgment-limit of color-difference
along j-axis parallel on OSA j-g plane (Short line) for
L=—2. The curves connected among short lines are spline
fitting.
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Fig. 9. Judgment-limit of color-difference against start of
reference stimuli for L= +2, along g-axis parallel. a and b:
The data for g-positive and g-negative direction, respec-
tively. Symbols show the data of each subject. Error bar is
standard deviation.
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L=+2, j positive direction
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Fig.10. Same as Fig. 9 but for L=+2 and along j-axis
parallel.
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Fig. 12. Same as Fig. 9 but for L=—2 and along j-axis

Fig. 11. Same as Fig. 9 but for L=—2 and along g-axis parallel.
parallel.
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