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S1- Distribution of moving target gap onsets
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Figure S1. Distribution of moving target gap onsets for one-gap (a) and two-gap (b)
trials across different conditions. Yellow shaded areas represent non-turning points
near fixation, blue areas represent turning points close to fixation, green areas
represent non-turning points far from fixation, and red areas represent turning points
far from fixation. Sx-Ey: S refers to target speed (7s), and E refers to target
eccentricity (9.



S2 — Analysis on gap number effect
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Figure S2. Gap number effect. (a) Average accuracies of the counting task during
attention tracking between one-gap and two-gap trials across different target motion
conditions. The accuracy for one-gap trials was overall higher than that for two-gap
trials. (b) The grand-averaged alpha amplitude at the Pz electrode between one-gap
and two-gap trials for each tracking condition. Error bars indicate the
within-participant 95% confidence intervalst™. Sx-Ey: S refers to target speed (Ts),
and E refers to target eccentricity (9.

As shown in Figure S2a, we compared the accuracy between one-gap and
two-gap trials in each condition. The average accuracy for one-gap trials (96.4%)
across all conditions was higher than that for two-gap trials (84.8%). Whether for
one-gap or two-gap conditions, the highest accuracy was observed for S2-E5 (one gap:
99.0%, two gaps: 94.9%), and the lowest accuracy was observed for S6-E5 (one gap:
93.7%, two gaps: 75.1%). A 2 (gap number: one vs. two, within-subjects) x 5
(tracking condition: S2-E5, S6-E5, S6-E15, S12-E15, vs. S12-E30, within-subjects)
repeated measure ANOVA revealed a significant main effect of condition, F(4, 60) =
4.675, p = 0.002, #° = 0.238, and a significant main effect of gap number, F(1, 15) =
28.954, p < 0.001, ;72 = 0.659, but no significant interaction effect between condition
and gap number, F(4, 60) = 1.652, p = 0.173, * = 0.099. Bonferroni-corrected

post-hoc comparisons for the significant main effect of condition showed a significant



difference between S2-E5 (95% CI [94.435, 99.385]) and S6-E5 (95% CI [80.224,
88.614]), t(60) = 5.235, pagj = 0.001, while other comparisons were not significant (all
Pagj > 0.1).

As shown in Figure S2b, we compared the grand-averaged alpha amplitude at the
Pz electrode between one-gap and two-gap trials for each condition across all
participants. The average alpha responses of one-gap trials (1.32 V) across all
conditions were overall higher than those of two-gap trials (1.27 uV). A 2 (gap
number: one vs. two, within-subjects) x5 (tracking condition: S2-E5, S6-E5, S6-E15,
S12-E15, vs. S12-E30, within-subjects) repeated measure ANOVA revealed a
significant main effect of gap number, F(1, 15) = 4.970, p = 0.042, #°> = 0.249, a
significant main effect of tracking condition, F(2.169, 32.537) = 5.831, p = 0.006, #° =
0.280 (with Greenhouse-Geisser correction). However, there was no significant
interaction between gap number and condition, F(4, 60) = 0.525, p = 0.718, 5#?= 0.034.
Bonferroni-corrected post-hoc comparisons for the significant main effect of
condition revealed that the alpha response for S6-E5 (95% CI [1.126, 1.627]) was
marginally higher than that for S12-E30 (95% CI [1.011, 1.319]), t(60) = 3.262, pagj =

0.054. Other pairwise comparisons were not significant (all pag; > 0.1).



S3 — Analysis on gap position effect
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Figure S3. The effect of gap onset distribution. (a) Average accuracy as a function of
different tracking conditions, for gaps occurring in the half of the target trajectory
close to fixation (black line) and far from fixation (gray line). (b)-(f) Left axis:
Horizontal eye position relative to the initial fixation position as a function of time
from motion onset, for gaps occurring in the half of the target trajectory close to
fixation (black lines) and far from fixation (gray lines). A value of "0" indicates the
initial fixation eye position. Positive values indicate a shift of eye position toward the
direction of target motion (i.e., far from fixation), while negative values indicate a
shift away from the target motion direction (i.e., close to fixation). Right axis: The
tracking target’s moving position relative to its initial position as a function of time. A
value of "0" indicates the initial position of the target. Error bars represent
within-participant 95% confidence intervalst™. Sx-Ey: S refers to target speed (Ts),
and E refers to target eccentricity (9.

As shown in Figure S3a, we examined the effect of gap position on detection
accuracy. A 2 (gap position: close to fixation vs. far from fixation, within-subjects) x
5 (tracking condition: S2-E5, S6-E5, S6-E15, S12-E15, vs. S12-E30, within-subjects)
repeated measures ANOVA revealed a significant main effect of gap position, F(1, 15)
=5.193, p = 0.038, 2 = 0.257, and a significant interaction effect between position
and condition, F(2.573, 38.595) = 4.549, p = 0.011, »? = 0.233 (with

Greenhouse-Geisser correction). Bonferroni-corrected post-hoc comparisons revealed



that in the S6-E5 condition, accuracy was higher when the gap occurred in the half of
the target trajectory far from fixation (95% CI [79.695, 90.781]) compared to when it
occurred close to fixation (95% CI [67.732, 82.478]), t(60) = 3.173, pagj = 0.006. No
other comparisons were significant (all pagj > 0.05).

As shown in Figure S3b-f, we examined the effect of gap position on fixational
eye position. A 2 (gap position: close to fixation vs. far from fixation, within-subjects)
x5 (time window: 0-1's, 1-2 s, 2-3 s, 3-4 s, vs. 4-5 s, within-subjects) x5 (tracking
condition: S2-E5, S6-E5, S6-E15, S12-E15, vs. S12-E30, within-subjects) revealed a
significant main effect of gap position, F(1, 15) = 5.664, p = 0.031, > = 0.274, and a
significant main effect of time, F(4, 60) = 15.291, p < 0.001, #? = 0.505. Other effects

were not significant (ps > 0.09).

S4 —Error trials distribution of gap onset for S6-E5 condition
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Figure S4. Error trials distribution of moving target gap onset for the S6-E5 condition
across all participants. The left panel shows the distribution of the one-gap condition,
while the right panel illustrates the two-gap condition. The blue shaded areas
represent the gaps occurring at the turning point close to fixation, while the red
shaded areas represent the gaps occurring at the turning point far from fixation.

As shown in Figure S4, we examined the gap onset distribution in error trials for

the S6-E5 condition. The frequency density (calculated as frequency divided by its



corresponding length of time, to balance the effect of different time window sizes)
was on average 6 count/s at turning points close to fixation, compared to just 1 count/s

at other points in the two-gap condition of S6-E5.



S5 —Analysis on Beta responses
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Figure S5. Beta responses analysis. (a) Grand-averaged (N = 16) amplitude spectrum
for each tracking condition (S2-E5, S6-E5, S6-E15, S12-E15, and S12-E30) at the Cz,
CP1, and CP2 electrodes. The light-gray-shaded area indicates the 15-25 Hz
frequency range. The dark-gray-shaded area represents the within-participant 95%
confidence intervalst). (b) Topographic maps for the grand-averaged beta amplitude
for each condition. (c) Subtraction maps examining speed and eccentricity effects.
Left panel (Speed effect): S6-E5 minus S2-E5 and S12-E15 minus S6-E15. Right
panel (Eccentricity effect): S6-E15 minus S6-E5 and S12-E30 minus S12-E15. (d)
Average beta responses as a function of tracking conditions. Sx-Ey: S refers to target
speed (7s), and E refers to target eccentricity (. The color bar represents the
amplitude of the EEG signal in microvolts (JV).



As shown in Figure S5, we compared the beta-band (15-25 Hz) responses across
different tracking conditions. We statistically analyzed the average beta response at Cz,
CP1, and CP2 electrodes under different tracking conditions. A one-way (tracking
condition: S2-E5, S6-E5, S6-E15, S12-E15, vs. S12-E30, within-subjects) repeated
measure ANOVA revealed no significant main effect of tracking condition, F(4, 60) =
1.163, p = 0.336, #=2= 0.072. Further analysis to examine the effects of target speed
and target eccentricity showed no significant effects in beta responses (all ps > 0.09,

Cohen's d < 0.04).
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