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Abstract Based on the interleaved staircase method, the psychophysical visual experiment is carried out to investigate the
spatial and color directional characteristics of chromatic contrast sensitivity. For the spatial frequencies from 0. 5 to
11.7 cycle /() under the viewing field of 6° and 10°, the chromatic contrast sensitivity which is defined as the reciprocal of
the color-difference threshold is measured in 6 color directions in the iso-luminance plane of CIELAB color space at the two
color centers of gray and red. The low-pass chromatic contrast sensitivity functions (CSF) of different color directions are
compared, and the chromatic contrast threshold ellipses of different frequencies are fitted. With the increase of spatial
frequency. the ellipse rotate with larger sizes and change ratio of semi-axis, which results in the change of chromatic contrast
sensitivity with spatial frequencies and color directions, and implies the change of color appearance with the spatial
frequencies. With the increase of viewing field, the ellipses’ peak azimuths and the fluctuation bands of semi-axis ratio shift
to the lower frequencies, the tendency of which for red center is similar, but with lower values, to that of gray center under
the same viewing field.
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Fig. 1 Test pattern and its chrominance modulation
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Table 1 Parameters of the chromatic contrast threshold

ellipses for gray-6°

Spatial frequency /

[eyele /(] A/B g AB
0.5 1.04 2.17 118.11 1. 25
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2.6 3.55 4.16 117.43 3.09
5.2 5.52 3.45 128.33 5. 27
7.8 13.26 5.54 121.30 9.98

11.7 17.56 4.73 118.33 14.30
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Observer accuracy

Mean Max Min Mean Max Min
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