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Spatio-Temporal Super-Resolution

Using Depth Maps*

Yusaku Awatsu

Abstract

Telepresence system enables users to experience a remote site virtually. The
system can be widely used in a number of fields such as medical care, entertain-
ment and education. In these fields, high spatial and temporal resolution images
are required to give users high realistic sensation. Spatial and temporal super-
resolution methods have been intensively investigated. Spatial super-resolution
is based on establishing correspondences with subpixel accuracy between pixels
in multiple images obtained from different viewpoints. However, in conventional
methods, the planar assumption for the target scene is generally employed to
achieve subpixel correspondences between images. Therefore, it is difficult to
obtain good results for complex scenes. On the other hand, temporal super-
resolution methods generate an intermediate frame by using the corresponding
pixels in adjacent frames. When many pixels have no corresponding pixels in
adjacent frames due to occlusions, intermediate frames can hardly be generated.
In this thesis, in order to solve these problems, a spatio-temporal super-resolution
method using depth maps is proposed. In the proposed method, the depth maps
are used as the parameters for simultaneous determination of the corresponding
pixels in multiple images by assuming that intrinsic and extrinsic camera param-

eters are known. Concretely, first, virtual cameras with high spatial resolution

* Master’s Thesis, Department of Information Systems, Graduate School of Information
Science, Nara Institute of Science and Technology, NAIST-IS-MT0651005, March 17, 2008.
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are arranged at the captured positions and intermediate positions of adjacent
frames. Then, the depth values are determined for all the pixels in the vir-
tual frames with an energy minimization framework using multiple frames. The
proposed method can determine the corresponding pixels in multiple frames by
one-dimensional search for the depth values without the planar assumption, and
thus spatial resolution can be increased even for complex scenes. In addition,
since multiple frames can be used in the proposed method, temporal resolution
can be increased even when large parts of the image are disappeared in the adja-
cent frame. In experiments, the validity of the proposed method is demonstrated
by generating spatio-temporal super-resolution images in simulation and for real

movies.

Keywords:

super-resolution, depth map, energy minimization
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