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Cone Selective Suppression by Background Substitution
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We investigated how substitutions of background color influence the L and M cone signals that
constitute luminance pathway. We measured motion identification thresholds of a drifting
sinusoidal grating (1 cycle deg™!, 10 Hz) that was modulated in various directions in an L, M cone
contrast space. The stimulus grating was displayed on a background field of either green or
orange color after a brief presentation of different colored background. The results showed that
there are cone-selective suppressions for the L and M cone signals in both of the cases and that
the selectivity of the suppression is dependent on the change of cone excitation caused by the

background substitution.
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Fig. 1. Schematic diagram illustrating a conventional

experimental paradigm of background substitution. Pre-
ceding stimulus which consists of a circular field of 4
degree diameter filled with adapting color is first presented
for the duration of 1000 ms. Then a test stimulus which
consists of an annular concurrent stimulus filled with
different color from the preceding stimulus and a flickering
test stimulus are substituted.
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Fig. 2. Hypothetical threshold contour of luminance
mechanism in L and M cone contrast space. (a) Solid line
with a negative slope represents a threshold contour
mediated by the luminance mechanism, which linearly
sums L and M cone signals. When L cone signal is suppress-
ed by background substitution, the threshold for L cone
signal will increase and the slope of threshold contour will
decrease. On the other hand, when M cone signal is sup-
pressed, the slope will increase because the threshold for M
cone signal will increase. (b) Solid ellipse with a negative
slope represents a threshold contour mediated by the
luminance mechanism, which linearly sums L and M cone
signals with some phase shifts. When L cone signal is
suppressed by background substitution, the threshold for L
cone signal will increase and the long axis of the ellipse
contour will decrease. On the other hand, when M cone
signal is suppressed, it will increase because the threshold
for M cone signal will increase.
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Fig. 3. Spatial (a) and temporal (b) organization of the
stimuli in the present experiment. The grating and concur-
rent stimulus are substituted for a preceding stimulus. The
test grating moving either left or right at 10 Hz is present-
ed for 100 ms.
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Fig. 4. Arrangement of five preceding colors in L and M
cone contrast space for green (left panel) and red (right
panel) concurrent stimuli. In each panel filled circle at the
center represents the color of concurrent stimulus, those
denoted by £L are +3.0 cd m~2 different from the center
along the L cone axis and those denoted by +M are +3.0
cd m~ different along the M cone axis. In a control experi-
ment, the preceding color is the same as the color of the
concurrent stimulus.
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