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Roles of hue contrast and luminance contrast in detection of
colored lights

Yoshiaki Nakajima and Satoru Kawamura

The purpose of this study was to investigate the roles of hue and luminance , and their interaction
in detection of colored lights. For the purpose, a reaction time of a task in which the subject detect-
ed a target among nontargets based on hue or luminance contrasent 2 was significantly smaller than
that in Experiment 1. This indicates that the effect found in Experiment 1 was based not on the
detectability or visibility of the individual target but on the relationship between the target and the
nontargets.

Experiment 3 investigated the effect of the combination of hue and luminance by using the con-
dition in which hue contrast and luminance contrast could be simultaneously available as a cue for
detection It was found that, even if luminance contrast was insufficient, by adding hue contrast to
luminance contrast, the reaction time was shortened and drew near the reaction time in detection by
only hue contrast. However, even in this case, the reaction times in detection by the combination did
not become shorter than the reaction times in detection by only hue contrast. This suggests that the
combination of hue and luminance does not fasten the detection of lights compared with the condi-
tion in which there is only hue or luminance contrast. Both Experiments 1 and 3 show that hue con-
trast is effective for detection of lights at least in simple situation like these experiments.

In Experiments 1, 2, and 3, two subjects with abnormal color vision also participated in the tasks.
As expected, the detection based on only hue by the subjects with abnormal color vision was slower
than the detection by the subjects with normal color vision. On the contrary, when the target was
presented individually or when the luminance contrast was not sufficient, colored lights were detect-
ed as fast by the subject with abnormal color vision as by the subjects with normal color vision.

In Experiment 4, the complexity of the stimulus pattern and the eccentricity of the target were
added as the manipulated variables. The effect of both the eccentricity and the complexity of stimu-
lus pattern on detection did not differ between in hue processing and in luminance processing. In
contrast, as to the effect of the combination of hue and luminance, the effect of the combination
became larger when the stimulus pattern was complex and the target was detected in the peripheral
vision. This suggests that the combination of hue information and luminance information is efficient
when a colored light target is detected from a wide visual field in a compiex situation v

Because the result of this study was obtained only in highly limited conditions, it is necessary to
obtain further detailed data in order to confirm the implication of this study and to apply it to actual

situations.



