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ABSTRACT

A Study on Multi-frame Super-Resolution of Fisheye Images
Based on BTV Regularization

Author : 19503291 Hiroki MARUTA
Supervisor : Yasunori SUGITA

In recent years, information terminal devices equipped with cameras such as smart-
phones have been rapidly developing. Especially, fisheye cameras which have the wide
angle of field, have been developed in particular. However, due to the characteristics of
fisheye cameras, the image quality is not high. Therefore, there has been active research
about super-resolution of fisheye images. There are two main types of super-resolution
methods. The single-frame type is super-resolution which an input image is a single image,
but the usable information is small, the most parts of high-frequency components have to
be estimated. On the other hand, the multi-frame type uses multiple images, so it can use
more information and achieve high accurate super-resolution. However, there is a problem
that the fisheye image has a large distortion and blur from the center region to the peripheral
region, and the image quality is deteriorated by ones. Therefore, super-resolution which
a part of the central region of the fisheye image is often used, but super-resolution for the
peripheral region or the entire fisheye image has rarely been considered.

In this paper, we propose a method (Method 1) that uses image segmentation to improve
the image quality of peripheral regions and the entire fisheye image by using BTV regu-
larization based super-resolution which one of a method of multi-frame super-resolution.
Method 1, the input image is divided into multiple regions, super-resolution is performed
for each region, and multiple divided images are combined to create a single super-
resolution image. We thought that this method was effective super-resolution to different
distortions and blurring. In addition to Method 1, we proposed a method to limit the
input images by similarity (Method 2). This method calculates the similarity between the
reference frame image and other frame images in the input frame image group, and uses
input images which only those frame images of exceeded a threshold value for multi-frame
super-resolution.

In order to confirm the effectiveness of the proposed method, we compared the super-
resolution results of the conventional method and the two proposed methods. Method 1
performed super-resolution by dividing the image into 5 and 9 segments, and the results of

two proposed methods were almost the same as the conventional method in static video.



However, it was confirmed that the image quality was lower than that of the conventional
method in the video with movement. Method 2 improved the image quality by limiting the
input images which was thought to have a bad influence, and the image quality was equal
to or little lower than that of the conventional method. But it didn’ t achieve the purpose
which improving the image quality of the entire fisheye image. We couldn’ t achieve
our purpose of improving the entire image quality of the fisheye image. However, we
also confirmed that Method 2 requires less computation and less time for super-resolution
processing than the conventional method. These results confirm the effectiveness of the

proposed method for super-resolution of fisheye images.
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