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Introduction

Problems

The notion of salience originates in visual attention research. When considering overt attention involving gaze, then the aim of a computational model of attentive eye guidance is to
answer the question Where to Look Next?.

Crucially, saliency maps do not account for temporal dynamics. They are spatially evaluated by
simply exploiting the fixation map on an image as “freezed” at the end of the viewing process (i.e,
after having collected all fixations on stimulus along an eye-tracking session).
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Common practice to derive such mapping is to
conceive it as a two stage procedure:
1. Compute a suitable perceptual representation S
I 7→ S
2. Use S to generate the scanpath
S 7→ {r̃F (1); r̃F (2); · · · }
In literature, it is easily recognised that the
computational modelling of visual attention has
been mainly concerned with stage 1.

It is implicitly assumed that fixations, once collected, are exchangeable with respect to time ordering
{1, · · · , n}. However, there is evidence for the existence of systematic tendencies in oculomotor
control, apart from the well known center bias, motor biases that can be actually taken into account
only when scanpath generation is performed.

Method
Recent work by Schutt et al. provides evidence
for a fixation dynamics which unfolds into:
1. An initial orienting response towards the
image center;
2. A brief exploration, which is characterized by a gradual broadening of the fixation density, the observers looking at all
parts of the image they are interested in;
3. A final equilibrium state, in which the
fixation density has converged, and subjects preferentially return to the same
fixation locations they visited during the
main exploration.

Here, we use the time-varying fixation density as the attention map that feeds the gaze shift.
Step 1 Compute three empirical fixation density maps
performed in the corresponding time window:
(s,i)
{rF (mk−1

+ 1), · · ·

D(i)
Mk

(s,i)
NS
, rF (mk )}s=1

7→

by aggregating the human fixations
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Step 2. Generate “subject” fixations depending on the three-phase unfolding, by relying on a sac(s,i)
(s,i)
cadic model rF (n) = f (rF (n − 1), W(k)i ):
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with W(k)i =
being the phase-dependent perceptual representation of image i, so to
(s,i)
(s,i)
(s,i)
(s,i)
obtain the “time-aware” scanpath Rt
= {Rt1 , Rt2 , Rt3 }.

Results
The MIT1003 dataset involves 15 subjects during free-viewing experiment, where 1003
natural images were presented at full resolution for 3 seconds. For each image, we generated four attention maps used to support the generation of 15 scanpaths for both the
temporal (Rt ) and the classic approach (Rs ).

The example shows that when attention deployment is
unfolded in time, the predicted scanpaths capture the
dynamics of actual scanpaths.
The quality of Rt (i) and Rs (i) has been quantitatively
evaluated on each image i of the dataset by adopting metrics based on the ScanMatch and the recurrence quantification analysis (RQA).

Rs vs. R
Rt vs. R
R vs. R

ScanMatch
0.39 (0.08)
0.43 (0.05)
0.49 (0.05)

Determinism
58.08 (11.18)
61.65 (8.51)
59.61 (7.71)

CORM
19.95 (5.90)
15.26 (3.58)
10.0 (2.09)

