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Brightness matching experiments were carried out to see whether brightness of a test colored-
light, presented in a field placed adjacent to a reference field, is differently perceived from
the case when no adjacent reference light was used. Three-channel Maxwellian-view optical
system was used. The stimulus field was a 2° bipartite field. A white light of 120 Td was
used as a reference (ref. 1). Five monochromatic lights of 470, 510, 580, 600 and 640 nm
were presented as test colors. First, they were matched in brightness to the reference by
the direct comparison method. Then, to estimate brightness of each stimulus, a successive com-
parison method was used in two conditions with an another white reference (ref. 2). In the
first condition, the pair of test and ref. 1 stimuli, matched in the direct comparison method,
were alternated with ref. 2 in 0.33 Hz. In the second condition, only the test stimuli without
the ref. 1 were alternated with ref. 2. It was obtained that brightnesses of a test color esti-
mated in two successive comparison conditions were different, and this difference corresponds
to that observed in brightness luminous efficiency functions obtained in the direct and successive
comparison methods. The present results indicate that brightness of a monochromatic test light
in a bipartite field is affected by the adjacent white reference light.
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Fig. 1 Experimental conditions for presenting
stimuli. Condition 1 and condition 4 are direct
and successive comparisons of a test stimulus
light C(2) and a white reference light Wo (120
Td), respectively. Successive comparison method
with an another white reference W, is used for
measuring brightness of the pair of Cp(A) and
Wo in condition 2, Cp(1) in condition 3 and
Wo in condition 5. Cp(d) represents a colored
light C(1) matched in brightness with Wo by
direct comparison method.
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Fig. 2 Luminous efficiency functions for bright-
ness by the direct and successive comparison
method, shown by open circles connected by
solid lines and triangles connected by broken
lines respectively. (A), (B) and (C) are for sub-
jects HS, TM and MT, respectively.
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Fig. 3 Luminance of the W stimulus required
to make brightness match to each stimulus in
condition 2, 3 and 5 by successive comparison
method. (A), (B) and (C) are the same in Fig.
2. Open circles connected by solid lines and
triangles connected by broken lines denote con-
dition 2 and condition 3, respectively. A closed
circle denotes condition 5.
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