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Problematic and context

De�nition (Inter-observer visual congruency)

Inter-observer visual congruency (IOVC) re�ects the visual dispersion between
observers or the consistency of overt attention (eye movement) while observers watch
the same visual scene.

Do observers look at the scene similarly?
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Problematic and context

Two issues:

1 Measuring the IOVC by using eye data

LOW HIGH

2 Predicting this value with a computational model
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Measuring the IOVC

To measure the visual dispersion, we use the method proposed by
[Torralba et al., 2006]:

one-against-all approach

IOVC = 1, strong congruency between observers.

IOVC = 0, lowest congruency between observers.
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Measuring the IOVC

Examples based on MIT eye tracking database

(a) 0.29 (b) 0.23 (c) 0.72 (d) 0.85

For the whole database:
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Measuring the IOVC

Factors impacting the visual dispersion:

Bottom-up factors (stimulus-dependent)

Scene complexity

Scene consistency

Human face

Color

...

Top-down factors (observer-dependent)

Task at hand

Cultural di�erence

Prior knowledge

Prior experience

...

Yarbus, 1967
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IOVC computational model

Global architecture of the proposed approach:
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Feature extraction

6 visual features are extracted from the visual scene:

Mixture between low and high-level
visual features

Color harmony [Cohen et al., 2006]

Scene complexity:
→ Entropy E

[Rosenholtz et al., 2007]
→ Number of regions (Color mean

shift)
→ Amount of contours (Sobel

detector)

Faces [Lienhart & Maydt, 2002]
(Open CV )

Depth of Field

E = 14.67dit/pel , NbReg = 103

E = 14.72dit/pel , NbReg = 72
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Feature extraction

Depth of Field computation inspired by [Luo et al., 2008]:

The horizontal/vertical derivatives histogram is modi�ed after a blurring operation

I the input picture and fk the blurring kernel of size k × k (k = {3, 5, 7}).
1 The vertical and horizontal derivatives are given by:

pxk α hist(I ∗ fk ∗ dx )
pyk α hist(I ∗ fk ∗ dy )

where dx = [1 − 1] and dy = [1 − 1]T .

2 For a pixel (i , j) and for a kernel k,

Dk(i , j) =
∑

(n,m)∈Wij

KL(pxk |px1)(n,m) + KL(pyk |py1)(n,m)

3 The DoF value is �nally computed as follows:

DoF =
∑

(i,j)∈I

∑
k

Dk(i , j)
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Feature extraction

Depth of Field computation inspired by [Luo et al., 2008]:
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Feature extraction

After the learning, we can now predict:

Predicted IOVC:
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Performance

Two tracking databases are used to evaluate the performance:

MIT's dababase (1003 pictures, 15
observers)

Le Meur's database (27 pictures, up to 40
observers)

We compute the Pearson correlation coe�cient
between predicted IOVC and 'true' IOVC:

MIT's dababase:
r(2004) = 0.34, p < 0.001

Le Meur's database:
r(54) = 0.24, p < 0.17

(a) 0.94,0.96

(b) 0.89,0.94 (c) 0.91,0.91
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Performance

Some cases for which the model fails....

(a) (0.83,0.59) (b) Heat map

Figure: (.,.), true IOVC and predicted IOVC
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Application to image ranking

Goal: to sort out a collection of pictures in function of IOVC scores.
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Application to image ranking

Goal: to sort out a collection of pictures in function of IOVC scores.

Top �ve pictures:

Last �ve pictures:

can be combined with other factors to evaluate the interestingness or
attractivness of visual scenes.

20



Table of Content
Problematic and context

Measuring the IOVC by using eye data
IOVC computational model

Performance
Application to image ranking

Conclusion

1 Problematic and context

2 Measuring the IOVC by using eye
data

3 IOVC computational model

4 Performance

5 Application to image ranking

6 Conclusion

21



Table of Content
Problematic and context

Measuring the IOVC by using eye data
IOVC computational model

Performance
Application to image ranking

Conclusion

Conclusion

Contributions:

Main contribution: A new approach to evaluate the visual dispersion between
observers
→ based on low-level visual features
→ it outperforms the visual clutter approach [Rosenholtz et al., 2007]

Side contributions:
→ A new method to estimate the DoF
→ IOVC-based image ranking
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Conclusion

This study is a start !

A number of tracks for the future:

Time-dependent IOVC

Spatio-temporal IOVC to deal with video sequences

Rooms to improve applications such as:

Video compression

Computational model of visual attention

Retargeting

Estimating the attractiveness of picture...
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Conclusion

Any questions?
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