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Research and Application of Attention Analysis Techniques Based on Spatio-temporal
Information

QIU XUEKAN(Computer Application)
Supervised by: HUANG Qing-ming(Professor)

With the growth of computer techniques, the speeding up of the network bandwidth, the
decreasing of storage cost, and the increasing of digital devices in the daily life, more and
more digital media data is emerging into the world. So, how to manage the giant
multimedia information has become a hot research point. Attention analysis, which is a
new research domain and is based on human visual perception, is to automatically obtain
the attention distribution of image and video by computer. With the attention distribution of
images and videos, many applications would be carried out, such as video summarization,
video browsing on small screens, virtual content insertion into images and videos, video
compression, and so on.

This paper describes our research work on attention analysis. Our work is mainly carried
out on three aspects, an image attention analysis method, a video attention analysis method
which combines multiple spatial and temporal features, and a spatio-temporal video
summarization method based on attention analysis.

Firstly, in this paper, we propose an image attention analysis method which is based on
spatial information. This method takes region as perceptive unit, and combines multiple
features including spatial contrast, information, location and area of region, and so on. This
method accords with human visual perception. Using this method we can obtain the
saliency map, which is the spatial distribution of image attention, denoting the attention
value of each pixel.

Secondly, we propose a spatio-temporal video attention analysis method which is based on
multiple spatial and temporal features. This method utilizes image attention analysis
method in the spatial domain. Meanwhile, in the temporal domain, it combines multiple
temporal features, which include camera motion, local motion, temporal contrast, and so
on. Through the above analysis, we can obtain the spatio-temporal distribution of video

attention, which contains saliency map in the spatial domain and attention curve indicating
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frame’s and shot’s attention value in the temporal domain.

Thirdly, based on the video attention analysis method, we propose a spatio-temporal video
summarization method. Spatio-temporal summarization means to extract video summary
from both spatial and temporal domains, in order to meet the need of video browsing on
small screen mobile devices, such as mobile phone. Based on video attention analysis, in
the temporal domain, we extract video clips with high attention value as temporal summary.
In the spatial domain, to meet the needs of video browsing on small screen devices, we
extract regions of interest from the temporal summary as the final spatio-temporal
summary. Different with the traditional video summarization methods, this method could
extract summary from both temporal and spatial domains. And this method is based on

visual attention, which makes the result more accordant with human perception.

Keywords: Video attention analysis, spatio-temporal video summarization.
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