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Abstract

The approaches to overcome the limited spatial resolution and the limited dynamic range of image sensors have been
studied independently. A high resolution image is reconstructed from multiple low resolution observations and a wide
dynamic range image is reconstructed from differently exposed multiple low dynamic range images based on signal
processing approach. In practical situations, it is reasonable to address them in a unified context because the recorded
image suffers from limitations of both spatial resolution and dynamic range. In this paper, the image acquisition process
including limited spatial resolution and limited dynamic range is modelled. With the image acquisition model, the response
function of the imaging system is estimated and the single image of which spatial resolution and dynamic range are
simultaneously enhanced is obtained. Experimental results indicate that the proposed algorithm outperforms the conventional
approaches that perform the high resolution and wide dynamic range reconstruction sequentially with respect to both
objective and subjective criteria.
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Fig. 1. The block-diagram of the observation model.
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