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The human visual system exploits the correlation between luminance and saturation to estimate
effects of illumination. In this study, we have examined whether texture pattern could be
discriminated based on the correlation between luminance and saturation. We found that the
discrimination performance between adjacent texture regions increased as the difference in the
correlation between luminance and saturation increased. Discrimination performance for the
positive correlation was higher than that of negative. We also found that when the space was
inserted between texture elements, the discrimination performance was greatly decreased. Our
results indicate that the human visual system is sensitive to the correlation between luminance
and saturation, and acquires the information of luminance and saturation from a continuously

structured image.
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Fig.1 The scatterplot of luminance and saturation of a
part of the natural image. The horizontal axis denotes
normalized luminance and the vertical axis denotes nor-
malized L-M response, which corresponds to saturation.
Luminance increases along the horizontal axis from left to
right side and saturation increases along the vertical axis
from bottom to top.
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Fig. 2 (Upper) A schematic representation of the stimu-
lus in Experiment 1. Texture is divided vertically to have
the different correlation between luminance and saturation
in each region. Luminance of each texture element was
determined randomly. Saturation of each texture element
was determined based on the correlation with the lumi-
nance. (Lower) The horizontal axis denotes luminance of
texture elements selected from the upper figure. The verti-
cal axis denotes saturation of the same elements. The left
figure represents R =—1.0 and the right figure represents
R=—0.5. “R” is the correlation coefficient.
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Fig.3 The left graphs are scatterplot of saturation (the
vertical axis) specified by the L, M, and S cone contrasts
and luminance (the horizontal axis) of each texture ele-
ment. Red circles represent R=—1.0, and blue circles
represent R =—0.9, R=—0.7 or R=—0.5 from upper to
lower, respectively. Corresponding texture patterns are
shown on the right side. R equals —1.0 in the right region
of the texture pattern.
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Fig. 4 The circle (O) and the square (CJ) represent the
maximum saturation of M-L color and L-M color, respec-
tively. W is the white point in the CIE1931 xy Chromaticity
Diagram. Saturation of each texture element was varied
along the line. Three gray lines represent the monitor
gamut.
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Fig.5 Results of Experiment 1. Averaged data of the
three subjects. The vertical axis denotes the correct rate.
The horizontal axis denotes the difference in correlation
coefficient between two texture regions. Different symbols
represent the baseline of correlation coefficient. The color
of stimulus is L-M color in (A), and M-L color in (B).
Curves represent the best fitting Weibull function. Error
bars represent =1 SE.
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(A) (B)

Fig. 6 (A) An example of stimulus in Experiment 1. (B)
An example of stimulus in Experiment 2. The same texture
as in (A), but each texture element is separated.
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Fig.7 Results of the four experimental conditions in
Experiment 2. The vertical axis denotes the correct rate.
The horizontal axis denotes the difference in correlation
coefficient between two texture regions. The color of stim-
ulus and the baseline of correlation coefficient are shown
on the upper left in each graph. The black circles are
averaged data of the three subjects and black curves repre-
sent the best fitting Weibull function. Gray lines represent
the fitting curves in the same condition in Experiment 1
re-plotted from Fig. 5. Error bars represent +1 SE.
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