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This study examined the contribution of luminant edges to the process of integrating visual
information across saccades. Subjects observed an isoluminant or a luminant chromatic square
(red, green or blue), while their eye movements were monitored. The square was displaced by
a certain size either to the left and right every time subjects made saccades. Isoluminance
between the chromatic squares and white background were calibrated with flicker photometry.
Displacement detection thresholds were measured in the isoluminant and luminant condition.
It was shown that displacement detection thresholds for isoluminant squares were equal to those
for luminant squares. This result suggests that the trans-saccadic integration can be mediated by
not only luminance-defined edges but also chromatic-defined edges.
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Fig. 1 Illustration how square was displaced
across saccades: Subjects observed a chromatic
square with shifting their gaze horizontally,
while the square was displaced to the right or
to the left alternately by a certain size 4d
every time subjects made a saccade.
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Fig. 2 A schematic diagram of the experiment
apparatus: A subject (S) observed the stimulus
through an optical system, while the eye move-
ments were monitored using the reflection light
from the cornea. A mirror (Mg) was rotated
precisely by a galvanometer scanner (GS) to
produce horizontal displacement of the square at
the beginning of a saccade or 75 ms after the
end of a saccade.
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Fig. 3 Stimulus specification : Stimuli were
made of 35mm color slide and were projected
on the screen. The isoluminance between the
square and the background was found by flicker
photometry at a rate of 20 Hz with 2 deg visual
field. The stimulus with —0.6 luminance con-
trast (i. e. the square was darker than the back-
ground) was selected as a luminant stimulus
for each color.

Table 1 The 1931 CIE chromaticity
coordinates (x, ) of stimuli.

Isoluminant square

Red (0.55, 0.41)
Green (0.37, 0.54)
Blue (0.26, 0.35)
Luminant square
Red (0.55, 0.37)
Green (0.34, 0.55)
Blue (0.20, 0.24)
Background
(0.36, 0.42)
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Fig. 4 Experiment results : Detection proba-
bilities of square movements plotted as a func-
tion of displacement size. Subjects HS and TI.
Open square ([), isoluminant-SAC; filled
square (M) luminant-SAC; open triangle (A),
isoluminant-FIX 75 ; filled triangle (A) lumi-
nant-FIX 75, Curves represent psychometric
functions fitted to each data series. Solid line,
SAC; broken line, FIX 75.
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Fig. 5 Threshold displacement size for each
condition : Subjects HS and TI. Error bars
indicate 1 standard error calculated by probit
analysis.
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