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The Comparison Analysis of Visual Saliency Computational Models
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Directed by Tiejun Huang

Stereoscopic visual attention is a very important stage in biological information
processing, and it makes people to be more effective to deal with meaningful
information, while automatically filter out unimportant information. Inspired by the
importance of visual attention, visual attention analysis gets the attention of many
research institutions and become hot spot in computer vision and related fields. So far,
most of visual saliency computational models and the benchmark data sets are based
on the 2D images or videos. With the upsurge of the 3D images and videos, 3D era
has come. Although some stereoscopic visual saliency computational models have
been proposed, none of the evaluation result is based on a public 3D images/videos
data set, so the quantity contrast is unreachable. On the other hand, when people
watch 2D images and 3D images, what’s the difference in eye movements? How does
the visual attention change after adding the depth information? Trying to solve those
problems, we first design a contrast experiment of the eye movements of 2D and 3D
images, and then propose two visual saliency detection models for 2D and 3D images.
Specifically, this thesis mainly includes the following issues:

Firstly, we construct a data set which includes 1000 3D images of different categories,
and collect the eye movements from 20 subjects. We design a contrast experiment of
the eye movements of 2D and 3D images based on the 3D images experiment. The
experiment proves that the number of fixation point is more when watching 3D
images, and the average of fixation duration is shorter in nature scene. We can deduce
that the distribution of 3D and 2D eye movements are different, from the ROC curves
and ROC areas, so the depth information has a great impact on 3D visual attention.
We also select 100 complex images and 100 simple images from the 1000 images, and

the result shows that different scenes can produce different influence when we watch



3D images, and the depth information plays a greater role in complex scene.

Secondly, based on the conclusion of physiology, psychology and neuroscience, we
propose a simple bottom-up 2D visual saliency detection model. In our computational
model, we apply 2D Log-Gabor wavelet pyramid to detect the low-level irregularities
in various pre-attentive features. These irregularities are then integrated by
considering the influence of the “center bias” to construct the bottom-up saliency map.
Based on the 2D images data set and the corresponding ground-truth, we compare our
model with other four state-of-the-art approaches. Experimental results show that our
approach outperforms other approaches remarkably.

Thirdly, we also propose a new multi-scale, multi-directional, binocular summation
and bottom-up stereoscopic visual saliency computational model, based on the 2D
visual saliency detection model. In our stereoscopic computational model, we extract
color and luminance features as input based on the characteristics of the retina. We
also use 2D Log-Gabor wavelet pyramid to simulate monocular receptive field, and
consider the phase disparity between left and right eye, then we use the Two-stage
model to simulate the binocular summation. At last we consider the influence of the
“center bias” and “foreground bias”, then we obtain the saliency map of 3D images
finally. Based on the 3D images data set and the corresponding ground-truth, we
compare our model with other five state-of-the-art approaches. Experimental results
show that our approach outperforms other approaches remarkably.

In conclusion, the thesis focuses on the comparison of eye movements on 2D and 3D,
2D and 3D visual saliency models. This study lays a foundation for a great interest of

research in stereoscopic visual saliency field.

Keywords: Log-Gabor filters, binocular summation, center bias and foreground
bias, 2D and stereoscopic visual saliency detection, contrast experiment of the

eye movements of 2D and 3D images.






