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Summary of Doctoral Dissertation

Title of Doctoral Dissertation:

Technique of high-resolution object recovery for video with motion blur

Name: Matsushita Yuki

Demand of recovering high quality image from video data is increasing. However, frames of the extracted
video are low quality because there are low-resolution and includes blur. Simply applying motion deblur or
super-resolution technique to each frame makes some noise. This paper explores an image recovering
technique for scenes that include multiple objects and blur directions by calculate scene motion and
segmentation correctly.

Chapter 1 describes our propose and its importance. First, we explain the deterioration that is occurring in
an image shot by the camera. Next, we treat assumptions that are considered for general super-resolution
and deblurring to show a difficulty of our purpose. Finally, we consider how to achieve deblur and
super-resolution for non-uniform motion blurred scene.

Chapter 2 reviews recent super-resolution and deblurring papers as related works. Conventional deblur
and super-resolution methods assume simple situation which is single-planed scene and uniform blur.
Recent years, assumption becomes pragmatic, such as non-uniform blur, motion blur and multi-planed scene.
However, those methods are room for improvement because using special camera or scene approximation.
Moreover, we mention to feature tracking paper that use in multi-frame method. We consider a usefulness of
the proposed method by summarizing the limits of conventional methods.

Chapter 3 checks overview of our processing. To get refined image from observed images, it needs many
information that scene motion, plane configuration, blur kernel and occluded intensity. It is hard to get all of
those directly. In this paper, we get them in order. At last, we calculate image texture using the other
information.

Chapter 4 explains how to restore high-resolution image from a video sequence considering motion blur.
It becomes problematic when the depth of the object is different within a scene, or when there are
independent motions in the scene.When this happens, the process becomes challenging to apply the past
methods which assume one specific motion in a scene. In addition, in regard to super-resolution, if motion
blur exists, it is not only treated as noise, but also causes registration errors, resulting in severe degradation.
In this paper, a number of homography matrixes integrate optical flow. Then, we segment images based on

them to estimate plane configuration. Moreover, thanks to homography matrix, a movement of the scene can
be calculated with sub-pixel accuracy. Then, we propose a new tracking method which integrates all the
tracking results of short sequences with refinement algorithm.  Moreover, to reduce a ringing artifact, we
present a simultaneous method of deblurring and super-resolution for multiple images. To prove the strength
of our method, we compare sequentially method.

Chapter 5 gives a way to recover original boundary of foreground object from multiple blurred input
images of video data. Because outdoor scene includes several barriers with multiple depths and motions, e.g..,
cars or fences, simply applying motion deblur technique to each frame makes some noise. Furthermore,
since color is mixed with foreground and background object near occluding boundary, color separation
method during debluring process is needed to restore the objects. In this paper, we propose a technique to
recover both boundary shape and texture of foreground object from low quality video data, which contains
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motion blur and color mixture of foreground and background object near occluding boundary. We use
spatio-temporal analysis to estimate initial alpha map for each frame of video data. Then, to refine alpha map
boundary, using multi-frame deblurring technique., we decompose color mixture into foreground and
background. Our deblurring algorithm which use a refined object boundary with multiple blurred images
reduce artifacts around the boundary. To prove the strength of our method, we compare motion deblurring
method which use intensity segmentation or optical flow. Experimental results are shown to prove that our
method successfully recovers the deblurred image even if there are severe motion blur and color mixture
near occluding boundary.

Chapter 6 explains what we discussed about our experimental results. We insisted that the number of input
frames increased, that simultaneous deblurring and super-resolution were performed, and that estimation of
foreground objects improved. Here we consider the validity and reasons for it.

Chapter 7 summarizes chapters 1 through 6.



