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Figure 7 Image-dependent elevation of perceptual thresholds without saccades. Similar to Fig. 2,
we collected full psychometric curves of flash visibility around the time of simulated saccades (similar
paradigm to Fig. 6). (a-d) Solid curves: mean +/- s.e.m of individual psychometric curves of five subjects
(see Supplementary Fig. 7 for individual subject results). Dashed curves: baseline data from the same
subjects without simulated saccades and long after any real saccades (same data data as in Fig. 2d;
also similar to Supplementary Fig. 3a, b with additional subjects). Red and blue indicate data for coarse
and fine textures, respectively. (a) For a flash 24 ms before texture displacement onset, the red curve
was shifted rightward towards higher flash contrasts (that is, reduced sensitivity) relative to baseline.
This effect was much weaker with fine textures. (b) For a flash closer in time to the texture displacement
but still before its onset (12 ms before displacement onset), both coarse and fine textures were
associated with significant perceptual suppression relative to baseline, consistent with Fig. 6. Moreover,
once again, suppression was stronger for coarse than fine textures (evidenced by the larger rightward
shift in the psychometric curve). (c) Perceptual suppression was the strongest (note the different x-axis
scale from the other panels) immediately after texture displacement onset. (d) 96 ms after texture
displacement onset, there was still significant perceptual suppression, again significantly stronger for
coarse than fine textures. This result is consistent with Fig. 6 and highlights the longer-lasting
suppression around simulated saccades compared to real saccades (Figs. 1, 2). (e) Detection
thresholds from a-d as a function of flash time from texture displacement onset. Pre- and post-
displacement perceptual suppression occurred, and suppression was stronger with coarse textures.

Asterisks denote significant differences between coarse and fine textures (two-sample t-test; * p<0.05;

*% p<0.01). Horizontal dashed lines show the baseline detection thresholds from Fig. 2d, e. All other
conventions are similar to Figs. 1, 2, 6.
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Figure 8 Selective peri-saccadic suppression of low spatial frequencies!! is a visual
phenomenon. (a) Left: Subjects made saccades towards display center. Right: gratings were flashed
peri-saccadically over a uniform gray background (circular “virtual monitor” surrounded by a coarse
texture; saccade directions and flash locations were similar to Figs. 1, 6). (b) Left: proportion of correct
localizations of gratings with different spatial frequencies during fixation (“Baseline”; dashed curve) and
for peri-saccadic flashes (solid curve). Low spatial frequencies were associated with the strongest
suppression relative to baseline. Right: ratio of peri-saccadic to baseline performance (highest spatial
frequency not shown because it was at chance performance even in baseline). Suppression depended

on grating spatial frequency (?=13.46, p=0.0092, df=4, Kruskal-Wallis test; ** p<0.01 for post-hoc
pairwise comparisons between the lowest and highest spatial frequencies). (c) Left: we simulated
saccade-induced image displacements by translating the virtual monitor and surrounding texture from
one corner towards display center. Right: gratings appeared as in a (Methods). (d) The same selective
suppression of low spatial frequencies as in b occurred. “Baseline” in this context means both no
saccades and no virtual monitor and texture displacements. Suppression depended on spatial frequency

(¥?=25.33, p<0.0001, df=4, Kruskal-Wallis test; * p<0.05, ** p<0.01, *** p<0.001 for post-hoc pairwise
comparisons between individual spatial frequencies). (e, f) With a fine surround texture, both real (e)
and simulated (f) saccades were associated with suppression for all spatial frequencies; suppression

selectivity'! was eliminated (¥2=0.8,p=0.938, df=4 for e and }?=7.74, p=0.102, df=4 for f, Kruskal-Wallis
test). Error bars denote s.e.m. across individual subjects’ curves. Supplementary Figs. 8-10 show full
time courses as well as controls with black surrounds around the virtual monitor. Note that in d, f, we
exploited the longer time course of visual suppression (Fig. 6, Supplementary Figs. 8, 9) to probe
perception at a later time than in b, e. This also explains why suppression appeared quantitatively
weaker in d, f than in b, e.
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Figure 9 Selective and unselective saccadic suppression measured using full psychometric
curves. (a) We repeated the real saccade experiments of Fig. 8, but with different Gabor grating
contrasts (Methods). Different colors indicate different spatial frequencies of the flashed gratings. When
the gratings were flashed ~42 ms after saccade onset (Methods) and there was a coarse surround
texture, perceptual suppression clearly depended on spatial frequency: detection thresholds were
highest for the lowest spatial frequency, and they progressively decreased with increasing spatial
frequency. Each curve shows the average of 4 subjects’ psychometric curves; error bars denote s.e.m.
across subjects. Dashed psychometric curves show perceptual detectability without saccadic
suppression (obtained similarly to Fig. 8). (b) When the surround context was fine, rather than coarse,
perceptual suppression was not selective for low spatial frequencies (consistent with Fig. 8). (c)
Detection thresholds from a, b as a function of grating spatial frequency for flashes ~42 ms after saccade
onset. With a coarse surround, detection thresholds were highest for low spatial frequencies and
progressively decreased with increasing spatial frequency (1-way ANOVA, p=0.0168, F=6.6608;
p=0.0133 for post-hoc comparison between lowest and highest spatial frequency, indicated by *). With
a fine surround, detection thresholds did not depend on spatial frequency. (d) Same as in ¢ but now for
grating flashes occurring ~65 ms after saccade onset. For both surround textures, detection thresholds
decreased, indicating perceptual recovery. There was still a trend for dependence of perception on
spatial frequency in the coarse condition, consistent with c.
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Figure 10 Selective and unselective saccadic suppression without any saccades. This figure is
identical to Fig. 9, except that real saccades were replaced (in the same subjects) with simulated
saccades (exactly as in Fig. 8). All of the same conclusions were reached. There was selective
suppression for low spatial frequencies when the texture surround was coarse (a); suppression was
unselective for grating spatial frequency with a fine surround (b); and there was gradual recovery with
time (c, d). In fact, perceptual suppression was clearer and longer lasting in this condition than with real
saccades (also consistent with Figs. 1, 6, 8). All other conventions are as in Fig. 9. In ¢, the coarse
texture surround showed a significant main effect of spatial frequency (1-way ANOVA, p=0.0113,
F=7.6878; p=0.0092 for post-hoc comparison between lowest and highest spatial frequency, indicated
by *x). In d, the coarse surround also showed a significant main effect of spatial frequency (1-way
ANOVA, p=0.0019, F=13.5276; p=0.0017 for post-hoc comparison between lowest and highest spatial
frequency, and p=0.0186 for post-hoc comparison between lowest and intermediate spatial frequency).
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