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Nowadays, with the popularity of Internet and the rapid growth of multimedia
technology, people are provided with explosively increasing video information. The
existence of large amount of near-duplicate videos in the multimedia database,
however, brings redundancy data which usually requires much more storage space, as
well as increases the difficulty for video retrieval and degrades user experience.
Consequently, Near-Duplicate Video Detection (NDVD) has become a hot topic in the
field of multimedia recently.

Near-duplicate video stands for two or more videos which are highly similar in
content, but appear differently due to different acquisitions (e.g. different lighting
conditions, camera settings, view points) and manually edited transformations (e.g.
caption insertion, adding noise, and picture in picture). Note that the near-duplicates
are differed from uncertain diversities, NDVD issue raises a high requirement for the
traditional content based video retrieval schemes. In this paper, based on the
self-similarity analysis of video content, we provide a serious of methods for NDVD.
The main contributions of this paper are:

1. Based on Self-Similarity Matrix (SSM), we propose a novel feature extraction
and organization method for video content. Comparing with the traditional keyframe
selection and matching based NDVD schemes, our approach figures in the entire
video pattern and establishes a “local (frame level feature extraction) - global (feature
organization by SSM)” video content expression. Based on the self-similarity analysis
for videos, the proposed method is robust to extensive visual appearance
transformations, and experiments show the effectiveness in NDVD issue.

2. We propose an effective descriptor to measure the distance for SSM. On
noticing that the lengths of near-duplicates are always different, the corresponding
SSMs are also formed by different size. Moreover, SSM is a symmetric positive
semi-define matrix with zero values along the main diagonal. In this paper, an
elaborately designed descriptor called Visual String Character (VCS) is proposed for
matching SSM. Based on the analysis of local patterns around the main diagonal area,
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the distance between different SSMs can be measured and quantified. Experiments
show that comparing with other SSM measurements VVCS descriptor is more robust
and provides a higher near-duplicate video detection quality.

3. We first discuss the issue of transformation recognition in NDVD, and we
present a transformation recognition approach based on multi-features. In our view,
near-duplicate video is analogized as patient who wants to be prescribed. Only if the
type of disease (transformation) is detected can we use the proper medicine (effective
feature) to treat the illness (matching the near-duplicate videos).

4. \We propose a near-duplicate video matching scheme based on transformation
recognition. According to the transformation recognition result, a more effective
feature is selected from the feature pool and used for near-duplicate video matching.
The experiments verify the promotion transformation recognition brings to the NDVD
issue. Meanwhile, tagging the near-duplicate videos with their transformation also
provides useful information which appears to be important in many areas such as
media tracking, video classification and archiving.
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