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Supplementary Figure 1. Images’ selection flowchart. The pipeline describes the procedure used to
select the final sample of 185 images from the original set of 36500.
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Supplementary Figure 2. Examples of images from each category. Each category was composed by
30 images (total: 180 images). Five more images were extracted to test the recall memory (not discussed
in this paper).



Comparison between clustering solutions
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Supplementary Figure 3. Comparison between clustering solutions. Comparison between the
clustering solution obtained using k-means and hierarchical clustering with different distance measures
and different k values. The similarity is quantified by means of the Jaccard coefficient.
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Supplementary Figure 4. Reliability of PC1 scores in different set of images. Correlation between
PC1 scores obtained on even and odd images (right), even and all images (left) and odd and all images
(center).
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Supplementary Figure 5. PCA-based reconstruction of features. a. The original z-scored features
matrix (top left) was reconstructed from PC1, PC2 and PC3, respectively, and the similarity between the
original matrix and the reconstructed ones was evaluated feature-by-feature by means of Pearson’s r.
The distributions of similarity values for the three reconstructions (bottom left plot) were compared
(bottom right plot). The reconstruction from PC1 was significantly more similar to the original features’
matrix compared to both PC2- and PC3-based reconstructions. b. We show the reconstruction of the
pattern of features of two exemplar observers (one Static and one Dynamic) from PC1 (top row), PC2
(center row) and PC3 (bottom row). The PC1-based reconstruction showed the highest similarity
(Pearson’s r) with the original pattern (r=.86 for the Static viewer and r=.77 for the Dynamic viewer).
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Supplementary Figure 6. Computation of saliency (SAL) and semantic (SEM) information within
fixations. The figure represents the procedure we followed for the computation of SAL and SEM metrics,
which were included in the regression models. For each fixation the saliency and semantic map values of
pixels included in the fixation radius were averaged. Then, for each participant the average of all mean
SAL and SEM values in his/her fixations was computer. Thus, in the regression model a single value of



SAL and another of SEM was obtained for each participant. The bottom part of the figure shows
examples of saliency and semantic maps computed from five images.



Mean gaze step length Kolmogorov-Smirnov Distance (KSD)
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Supplementary Figure 7. Gaze step distribution (length) and similarity to power-law. Mean
distribution of gaze step length (left plot) and of Kolmogorov-Smirnov Distance (KSD; right plot) across all
subjects (grey) and within static (blue) and dynamic (red) viewers separately. Interestingly, the lowest
KSD values (i.e., indicating a distribution closer to a power-law) are more frequent for static viewers than
dynamic viewers, while the opposite pattern can be noticed for the upper tail. This indicates that on
average Static Viewers show a more power-law-like distribution of gaze steps length than Dynamic

Viewers.



KSD effect and gaze-step length
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Supplementary Figure 8. Control analysis on the reliability of the effect of KSD on PC1 across
different gaze step lengths. To test if our results were driven by eye-tracker’s spatial accuracy, we
repeated our linear regression model to predict PC1 values by iteratively computing KSD distance
between gaze steps and power law distribution on different subset of trials. Specifically, we iteratively
removed gaze-steps shorter than a threshold varying from 0.2° to 8.1°. The figure shows that the KSD
effect on PC1 remained significant across many thresholds (0.2°-4.9°) well within the accuracy of the eye-
tracker. The fact that the relationship PC1-KSD is not any longer significant after removing all gaze-steps
<4.9° suggests that power-law dynamics could not explain saccades behavior, rather intrinsic dynamics
might be more critical for fixational eye movements.
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Supplementary Figure 9. Correlation matrix of visual exploration features in blank screen viewing.
The color scale indicates Pearson’s r values. The colors of the labels on the Y axis are matched with PCs
colors and indicate the features with loadings above the threshold value of 0.2.



Supplemental Tables

Model Predictor Beta SE t p
Shannon Entropy 1.71 .97 1.76 .08
Visual Exploration Kolmogorov-Smirnov Distance (KSD) -151.78 40.06 | -3.79 <.001*
model Saliency information in fixations -32.03 41.17 | -.78 44
Semantic information in fixations -29.59 33.78 | -.88 .38
Sex 97 .98 .99 .32
Age .67 .25 2.66 01*
Education 21 .39 54 .59
Stroop (Time) -.29 12 -2.36 .02 *
Span Forward -.70 43 -1.60 A1
Span Backward .30 .34 .90 .37
Rey-Osterrieth figure — Delayed Recall .10 .09 1.09 .28
Cognitive-Personality | NEO-FFI - Neuroticism .01 .07 .10 .92
model NEO-FFI — Extraversion .03 .09 .29 77
NEO-FFI — Openness 14 .07 1.93 .06 (%)
NEO-FFI — Agreableness -.05 .09 -.63 .53
NEO-FFI — Coscientiousness -.01 .07 -.12 .90
BIS -.02 A2 -.18 .86
BAS — Reward Responsiveness .09 .15 .63 .53
BAS — Drive A2 .20 .57 .57
BAS — Fun Seeking -.09 .15 -.61 .54

Supplementary Table 1. Statistics for the linear regression models. Beta, Standard Error (SE), t and
p-value are reported for each predictor. The set of predictors included in the Cognitive-Personality model
resulted from a stepwise procedure (for a full list of cognitive-personality predictors as well as the results of
the full-model, see Supplementary Table S2). *=p-value below .05; (*)=trend to significance (i.e., p-value
between .05 and .1). Significant predictors are written in bold.




Category What is measured Variable Sample (n=114)
Mean (SD)
Demographic Age 23.5 (2.45)
Sex 67 F
Years of education 16.6 (1.27)
Cognitive Impulsivity Stroop Test Words — time (s) 12.35 (1.94)
Stroop Test Words — errors 0.04 (0.21)
Stroop Test Colors —time (s) 15.46 (2.1)
Stroop Test Colors — errors 0.52 (0.72)
Stroop Test Interference - errors 0.18 (0.75)
Stroop Test Interference — time (s) 9.53 (3.64)
Verbal Memory Digit Span Forward 6.42 (1.08)
Digit Span Backward 4.89 (1.28)
Visuospatial ability Rey-Osterrieth Figure - Copy 35.49 (1.03)
Visuospatial Memory Rey-Osterrieth Figure — Recall 26.38 (4.78)
Personality Big-Five NEO-FFI - Neuroticism 25.33 (9.14)
NEO-FFI - Extraversion 28.4 (6.83)
NEO-FFI - Openess 34.14 (6.01)
NEO-FFI - Agreableness 30.63 (5.99)
NEO-FFI - Coscentiousness 29.89 (8.1)
Behavioural Anxiety DASS - Anxiety 5.58 (4.21)
State Depression DASS - Depression 7.21 (4.86)
Stress DASS - Stress 9.65 (4.49)
Behavioural Behavioural Impulsivity BIS 22.76 (4.67)
traits BAS — Reward Responsiveness 21.04 (3.18)
BAS - Drive 12.41 (3.11)
BAS — Fun Seeking 13.03 (3.29)

Supplementary Table 2. Sample demographics and behavioural measures.




Features Code Description
N of Fixations fix_n Number of fixations
Fixation Rate (per second) fix_rate Number of fixations per second on average
Fixation Duration (M) fix_mean Mean fixations’ duration (i.e., mean interval between consecutive saccades)
Fixation Duration (SD) fix_sd Standard deviation of fixations’ duration
Fixation Duration (MIN) fix_min Minimum fixation duration
Fixation Duration (MAX) fix_max Maximum fixation duration
Fixation Duration 25% (M) fix_mean25 1 Mean duration of the first 25% of fixations timeseries
Fixation Duration 25% (SD) fix_sd25_1 Standard deviation of fixations duration in the first quarter visual exploration
Fixation Duration 25% (MIN) fix_min25 1 Minimum fixation duration in the first quarter visual exploration
Fixation Duration 25% (MAX) fix_max25 1 Maximum fixation duration in the first quarter visual exploration
Fixation Duration 25-50% (M) fix_mean25 2 Mean duration of the fixations from 25% to 50%
Fixation Duration 25-50% (SD) fix_sd25 2 Standard deviation of fixations duration in the second quarter of visual exploration
Fixation Duration 25-50% (MIN) fix_min25_2 Minimum fixation duration in the second quarter visual exploration
Fixation Duration 25-50% (MAX) fix_max25 2 Maximum fixation duration in the second quarter visual exploration
Fixation Duration 50-75% (M) fix_mean25_3 Mean fixations duration in the third quarter of visual exploration
Fixation Duration 50-75% (SD) fix_sd25 3 Standard deviation of fixations duration in the third quarter visual exploration
Fixation Duration 50-75% (MIN) fix_min25_3 Minimum fixation duration in the third quarter visual exploration
Fixation Duration 50-75%(MAX) fix_max25_3 Maximum fixation duration in the third quarter visual exploration
Fixation Duration 75-100%(M) fix_mean25_4 Mean fixation duration in the last quarter of the visual exploration
Fixation Duration 75-100% (SD) fix_sd25 4 Standard deviation of fixations duration in the last quarter visual exploration
Fixation Duration 75-100% (MIN) fix_min25 4 Minimum fixation duration in the last quarter of visual exploration
Fixation Duration 75-100% (MAX) fix_max25_4 Maximum fixation duration in the last quarter visual exploration
Total Fixation Duration fix_time_tot Global time spent in fixations
Fixation Y Width (SD) fix_sd.x Standard deviation of fixations width on the Y axis
Fixation X Width (SD) fix_sd.y Standard deviation of fixations width on the X axis
Fixation Peak Velocity X-axis fix_peak.vx Fixation peak velocity on X axis
Fixation Peak Velocity Y-axis fix_peak.vy Fixation peak velocity on Y axis
Pupil Diameter Right (M) pd_dx_mean Mean of right pupil diameter (in mm)
Pupil Diameter Right (SD) pd_dx_sd Standard deviation of right pupil diameter (in mm)
Pupil Diameter Right (MIN) pd_dx_min Minimum of right pupil diameter (in mm)
Pupil Diameter Right (MAX) pd_dx_max Maximum of right pupil diameter (in mm)
Pupil Diameter Left (M) pd_sx_mean Mean of left pupil diameter (in mm)
Pupil Diameter Left (SD) pd_sx_sd Standard deviation of left pupil diameter (in mm)
Pupil Diameter Left (MIN) pd_sx_min Minimum of left pupil diameter (in mm)
Pupil Diameter Left (MAX) pd_sx_max Maximum of left pupil diameter (in mm)

Exploration Time (TOT)

time_exp_tot

Total exploration time

Exploration Time (M)

time_exp_mean

Mean image exploration time

Exploration Time (SD)

time_exp_sd

Standard deviation of images exploration time

Exploration Time (MIN)

time_exp_min

Minimum image exploration time

Exploration Time (MAX)

time_exp_max

Maximum image exploration time

N of flips on Y-axis flipX_n Number of flips (i.e., change of direction) on Y-axis

N of flips on X-axis flipY_n Number of flips (i.e., change of direction) on X-axis

N of steps n_jumps Number of gaze steps

Length of Steps (M) dist_mean Mean of gaze steps length

Length of Steps (SD) dist_sd Standard deviation of the gaze steps length

Length of Steps (MAX) dist_max Maximum gaze steps length

Length of Steps 25% (M) dist_ mean25_1 Mean of the gaze steps length in the first quarter visual exploration

Length of Steps 25% (SD) dist_sd25 1 Standard deviation of gaze steps length in the first quarter visual exploration
Length of Steps 25% (MAX) dist_ max25_1 Maximum gaze steps length in the first quarter visual exploration

Length of Steps 25-50% (M) dist mean25 2 Mean of the gaze steps length in the second quarter visual exploration
Length of Steps 25-50% (SD) dist_sd25 2 Standard deviation of gaze steps length in the second quarter visual exploration
Length of Steps 25-50% (MAX) dist max25 2 Maximum gaze steps length in the second quarter visual exploration

Length of Steps 50-75% (M) dist_mean25_3 Mean of the gaze steps length in the third quarter visual exploration

Length of Steps 50-75% (SD) dist sd25 3 Standard deviation of gaze steps length in the third quarter visual exploration
Length of Steps 50-75% (MAX) dist_max25_3 Maximum gaze steps length in the third quarter visual exploration

Length of Steps 75-100% (M) dist_mean25 4 Maximum gaze steps length in the last quarter visual exploration

Length of Steps 75-100% (SD) dist_sd25 4 Standard deviation of gaze steps length in the last quarter visual exploration
Length of Steps 75-100% (MAX) dist_max25_4 Maximum gaze steps length in the last quarter of visual exploration
Features used in the linear regression model

Saliency info in fixations (M)

fix_SAL_mean (SAL)

Mean quantity of saliency information collected in fixations

Semantic info in fixations (M)

fix SEM_mean (SEM)

Mean guantity of semantic information collected in fixations

Entropy of visual exploration (M)

ent_mean (ShEn)

Mean Shannon entropy value calculated on the visual exploration pattern

Power law similarity of gaze

power_law_stat (KSD)

Distance between empirical gaze steps distribution and a reference power law
computed by means of the Kolmogorov-Smirnov test (i.e., Kolmogorov-Smirnov
Distance, KSD)




Supplementary Table 3. Description of the eye movements features extracted.



Features

Image-viewing

Blank screen viewing

PC1

PC2

PC3

PC1

PC2

PC3

Fixation Duration 25% (M)

0.241

0.218

Fixation Duration (M)

0.241

0.293

Fixation Duration 25-50% (M)

0.24

0.262

Fixation Duration (SD)

0.232

0.249

Fixation Duration 50-75% (M)

0.232

0.211

Fixation Duration 25-50% (SD)

0.226

0.239

Fixation Duration 75-100%(M)

0.216

Fixation Duration 50-75% (SD)

0.214

Fixation Duration 25% (SD)

0.213

Fixation Y Width (SD)

Fixation Duration 75-100% (SD)

Fixation X Width (SD)

Fixation Peak Velocity Y-axis

0.228

Fixation Duration 25-50% (MAX)

0.217

Fixation Duration 25% (MAX)

Fixation Duration 50-75% (MIN)

Fixation Duration 25-50% (MIN)

0.213

Fixation Duration (MIN)

Pupil Diameter Left (M)

-0.266

Pupil Diameter Right (M)

-0.27

Pupil Diameter Left (SD)

Pupil Diameter Left (MAX)

-0.257

Pupil Diameter Right (SD)

Pupil Diameter Right (MIN)

-0.252

Pupil Diameter Right (MAX)

-0.266

Pupil Diameter Left (MIN)

-0.245

Exploration Time (M)

0.32

N of flips on Y-axis

0.315

-0.251

N of flips on X-axis

0.314

-0.219

N of steps

0.31

-0.236

Total Fixation Duration

0.299

N of Fixations

0.289

-0.283

Exploration Time (TOT)

0.285

Exploration Time (MIN)

0.252

Fixation Duration (MAX)

0.211

Fixation Duration 75-100% (MAX)

Fixation Rate (per second)

-0.283

Fixation Duration 50-75%(MAX)

Exploration Time (MAX)

Exploration Time (SD)

Fixation Duration 25% (MIN)

0.206

Length of Steps (SD)

-0.333

0.246

Length of Steps 25% (SD)

-0.313

Length of Steps 50-75% (SD)

-0.305

Length of Steps 25-50% (SD)

-0.303

Length of Steps 75-100% (SD)

-0.251

0.259

Length of Steps (M)

-0.233

0.254

Length of Steps 25% (M)

-0.232

0.242

Length of Steps 50-75% (M)

-0.221

0.23

Length of Steps 25-50% (M)

-0.221

0.229

Length of Steps 50-75% (MAX)

-0.221

Length of Steps (MAX)

-0.217

0.263

Length of Steps 25% (MAX)

-0.216

Length of Steps 25-50% (MAX)

Length of Steps 75-100% (M)

0.222

Length of Steps 75-100% (MAX)

0.256

Fixation Peak Velocity X-axis

0.253
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Supplementary Table 4. Principal Components Analysis loadings. Matrix of rotated loadings obtained
in the Principal Component Analysis run on the image-viewing data and on blank screen viewing data.
Values in bold are those with absolute value higher than the chosen threshold= 0.2.



