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The blackness induced in a chromatic central field by an achromatic surround field was
measured by the haploscopic blackness-matching method. The observer matched the blackness
of a test stimulus on the left eye to that of a reference stimulus on the right eye. It was
found that the spectral efficiencies of the blackness induction resembled the brightness function
rather than the luminance function. However, the efficiency of the blackness induction was not
exactly the same as that of the brightness. Therefore, it seems that the blackness induction is
not caused only by the brightness mechanism. Furthermore, the results of additional experi-
ment using desaturated test stimuli showed that the reduction of saturation in the central field

of the test stimulus enhanced the efficiency of the blackness induction.
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Fig. 1 Spatial configuration of the stimuli
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(A) and scheme of apparatus (B). In (A),

outer area of the stimuli is completely dark. The fields on the left eye are the test stimulus

and those on the right eye are the reference stimulus.
chromatic while other fields are all achromatic.

optical channels. S: Xenon arc lamp. IF:
density filters.
electromagnetic shutters.
compensating filters.

in figure.

W1, W2, W3 and W 4: neutral density wedges.
D 1-3 and D4-6: LEDs for binocular fusion.
Ap1l and Ap2: apertures.
Dotted line denotes another optical channel that was not used in this research.

The central field of the test stimuli is
Symbols in (B). Ch1, Ch2 and Ch3:
ND1 and ND2: neutral
Sh1, Sh2 and Sh3:
F1 and F2: color
The configuration of apertures is shown

interference filters.
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Fig. 2 Log retinal illuminance of the mono-
chromatic central field of the test stimulus at
blackness match and at brightness match to the
reference field as a function of the wavelength.
The reference stimulus for these matching is set
at blackness= whiteness. Filled circles with solid
lines denote equi-blackness retinal illuminance.
Open circles with dotted lines denote equi-
brightness retinal illuminance. Error bars denote
+SD. The results of brightness match are shift-
ed +1.5nm to the right on the abscissa for
clear presentation. Observers: MS (top panel),
KS (middle panel) and TM (bottom panel).
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Fig. 3 The difference between the log retinal
illuminance of equi-blackness and that of equi-
brightness as a function of the wavelength. The
data of blackness match and brightness match
are from Fig. 2. Different symbols denote differ-
ent observers: MS (filled triangles), KS (filled
circles) and TM (filled squares). Error bars denote
+SD. The horizontal solid line on MS data is
the average line of the data except 613nm and
the constant value of it is —0. 087 log Td.
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Fig. 4 Log retinal illuminance of the central
field of the test stimulus at blackness match and
at brightness match to the reference as a func-
tion of the dominant wavelength. These fields are
mixture of monochromatic light and achromatic
light. The reference stimulus for these match-
ing is set at blackness=whiteness. The results
of blackness match in experiment 1 are shown
for comparison by dotted lines. Filled circles
with solid lines denote equi-blackness retinal
illuminance. Open circles with solid lines denote
equi-brightness retinal illuminance. Error bars
denote =SD. The results of brightness match
are shifted +1.5nm to the right on the abscissa
for clear presentation. Observers : MS (top panel),
KS (middle panel) and TM (bottom panel).
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Fig. 5 Same as Fig. 3 except that the data of
blackness match and brightness match are from
Fig. 4. Different symbols denote different ob-
servers : MS (filled triangles), KS (filled circles)
and TM (filled squares). The horizontal solid
lines on KS and TM data are average lines of
each data except 441, 463 nm and the constant
values of them are —0.468log Td (KS) and
—0.0671log Td (TM).
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Fig. 7 Go and Gso as a function of the dominant
wavelength. The Go function is from ref. (7)
and the Gso data points are calculated using the
results in experiment 1. (See text in detail). The
data of the Gso is the average of all observers.
Filled circles denote the Gso data. Dotted curve
denotes the original Go function. Solid curve
denotes Go function arbitrary shifted —14nm on
the abscissa and —0.12log on the ordinate.
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