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Research on Image Scene Matching and Video Motion Analysis
Based on Local Invariant Image Features

Ma Shugao(Computer Application)
Directed by: Wang Weiqgiang (Associate Professor)

In the last decade, with increasing popularity of digital image or video capture devices,
decreasing prices of storage devices, advances of web technologies and increasing interest
in visual media from users, lots of organizations and individuals are accumulating large
amounts of digital images and videos, and the number of digital images and videos on the
Internet is also growing explosively, which makes the Internet an unprecedented large
digital image and video library. It is a meaningful and challenging problem how to analyze
and process so many images and videos, and image scene matching and video motion
analysis are important research areas for this problem. Local invariant image features are
robust descriptions of local image structures, which have good view point and lighting
invariance. In recent years, local invariant image features attract many researchers and are
explored in many applications such as image retrieval, image matching, image
classification, object recognition and video data mining, etc. This thesis aims at finding
effective methods for image scene matching and video motion analysis by utilizing local
invariant image features, and the main contributions are summarized as follows:

First, this thesis presents a new image scene matching method. Image scene matching
measures the scene similarity for two images, and is of central importance for the
applications where we have to properly organize large amount of digital images by scene
categories. For a given image, this method compactly represents its scene as a set of
weighted cluster centers, called local feature signature, where the clusters are obtained
using the affinity propagation algorithm to aggregate local features according to their
spatial closeness and appearance similarity. The similarity of scenes in two images is then
measured by a modified Earth Mover Distance (EMD) between their corresponding local
feature signatures. Empirical experiments on real world images show that our method is
comparable to the state-of-the-arts methods.

Second, this thesis presents a new video motion analysis method. Motion information
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in a video includes both camera motion information and foreground object motion
information. It is quite challenging to analyze the video motion when the camera or the
foreground object moves violently. This thesis utilizes the reliable motion information of
local invariant image feature points to analyze the video motion. First, a robust method is
devised for the matching of feature points between two consecutively sampled frames to
extract feature points’ motion information, and then the camera motion and foreground
object motion are analyzed based on these feature points’ motion information. For camera
motion, this method can both qualitatively decide the camera motion type and
guantitatively estimate a camera motion parametric model; for foreground object motion,
this method can extract a motion feature vector to describe the foreground motion.
Experiments show that this method can effectively analyze the camera motion type in
videos (including video with violent camera or object motion). The effectiveness of the
foreground motion feature vector is proved by using it for discriminating the movie shots

which contain fighting events.

Keywords: image scene matching, video motion analysis, local invariant image features,

camera motion, object motion, fighting shot discrimination.





