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Fig. 1 Illustration of the attentional tasks

(a) Trial sequence with fixation and response interval of easy overt attentional task. A small white cross appeared in the upper left of the screen and three

drifting gratings with the same eccentricity were simultaneously presented at the directions of 0°, —90° and —-45°. Following a randomized period of

time, the fixation point changed color and the animal must release bar within 0.5 s. (b) Covert attention task. Two rhesus monkeys were trained to fixate

a small cross while covertly attending to a spatial location that was cued at the beginning of each trail. Following the cue, which was a thin red ring

larger than the target, drifting gratings were presented simultaneously at three different spatial locations for 1~2 s. Following a randomized period of

time, the target changed color and animal was tasked with detecting the change by releasing a bar within 0.5 s.
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Fig. 2 Illustration of the microsaccade
Horizontal (black) and vertical (gray) eye position traces from one

representative trial with microsaccades indicated by gray bars.
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Fig. 3 Relationship between amplitude and velocity in the overt attention tasks
(a, b) Peak velocities of microsaccades as a function of their amplitudes. Each black dot represents a microsaccade with amplitude indicated on the

x-axis and peak velocity indicated on the y-axis (a) Macaque G (b) Macaque N.
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Table 1 Physical parameters of microsaccades with Macaque G & N

Macaque G Macaque N

Easy overt attention Hard overt attention Covert attention  Easy overt attention Hard overt attention Covert attention

Amplitude/deg. max: 0.8699 max: 1.1266 max: 0.7421 max: 0.9810 max: 0.8362 max: 1.9749
mean: 0.1041* mean: 0.0998%* mean: 0.1218* mean: 0.2042%* mean: 0.1977%* mean: 0.2625*
Velocity/(deg.*s™) min:3.2694 min:3.2714 min:3.2240 min:6.0008 min:5.8003 min:5.4899
max:13.2211 max:26.6983 max:23.8233 max:34.5936 max:51.8294 max:62.4493
mean:5.4602* mean:5.4019* mean:5.6431 mean:11.9558* mean:11.7038* mean:13.4589
Frequency/Hz mean: 1.21* mean: 0.97* mean: 0.62* mean: 1.74* mean:1.27* mean:1.48*
Reaction time/ms ~ min:156.85 min:156.48 min:188.63 min:181.88 min:155.48 min:196.08
max:517.23 max:596.17 max:560.60 max:307.5 max:484.05 max:594.43

mean:259.42* mean:281.57* mean:305.93* mean:225.66* mean:257.58* mean:263.07*

*Kruskal-Wallis test, P <0.05.
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Fig. 4 Frequency histogram of reaction time in different visual tasks

The distribution of reaction time of each task type. (a) Macaque G; (b) Macaque N. [J: Easy overt attention, B: Hard overt attention; Hl: Covert

attention.
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Fig. 5 Frequency histogram of amplitude in different visual tasks

Microsaccadic amplitude(covert attention)/deg.

(a ~f) The distribution of microsaccadic amplitude of easy overt attention task, hard overt attention task and covert attention task. (a, b, ¢c) Macaque G.

(d, e, f) Macaque N.
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Abstract
fixation. They can overcome visual fading that is due to neural adaptation and play an important role in the process

Microsaccades are the largest and fastest of the fixational eye movements during attempted visual

of visual perception and cognition. We designed experiments to explore the difference of the microsaccades on the
fixation tasks and attention tasks based on the correlation between microsaccades and visual perception.
Comparing microsaccadic parameters in the different difficulty levels in fixation tasks, we found that amplitude,
velocity and frequency of macaques' microsaccades are decreased with increasing task difficulty. On the other side,
we don't get the same results on the two macaques on comparing the different visual tasks. It represents the
different kind of visual tasks maybe lead to the different visual means. This conclusion will provide the basis for

the further study on the mechanism of microsaccades.
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