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Studies on High Spatio-temporal Resolution and
Well-Exposed Imaging*

Taro Imagawa

Abstract

High resolution imaging with downsized pixels of an image sensor makes short-
age of light exposure. To overcome this problem, this thesis proposes a high-
resolution and high-framerate video imaging method in dark conditions. The
proposed method consists of two steps. First, a pair of video sequences that take
the same scene with different spatio-temporal resolution are acquired. One is long-
term exposed video sequence with high-resolution and low-framerate. The other is
short-term exposed video sequence with low-resolution and high-framerate. Sec-
ond, the method mutually compensates spatio-temporal information between two
kinds of video sequences, since the long-term exposure makes motion blurs and
the low-resolution imaging makes spatial blurs. The compensation is performed
by minimizing a cost function. This framework significantly reduces those blurs,
because the deficit information in an input video sequence caused by such blurs
is compensated by the other one.

This thesis is organized as follows. Section 1 describes a pixel structure in
an image sensor and reviews related work such as super-resolution and motion-
deblurring method. Section 2 proposes a novel imaging method with two different
resolution images. Section 3 shows an extension of the proposed method for RGB
color images. Section 4 discusses the present study. Finally, section 5 summarizes

the thesis and shows future works.

* Doctoral Dissertation, Department of Information Systems, Graduate School of Information
Science, Nara Institute of Science and Technology, NAIST-IS-DD0961003, March 24, 2010.
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