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Super Dynamic Range Image Processing System
Using a New Structure CCD

Naoki KUBO#*, Kazuhiko TAKEMURA*, Kaoru ADACHI*, Toru NISHIMURA*,
Hiroshi TAMAYAMA*, Kazuki IWABE*, and Tetsuo YAMADA**,

Abstract

Recently the digital still camera (DSC) has achieved a remarkable progress especially in terms of pixel
number. This owes to the progress of semi-conductor process technology and DSC market request. A Super
Dynamic Range Image Processing System has been developed using a new structure CCD, in which a pair of
different photodiodes are arranged under a micro lens that is located on the top surface. This make it possible
to capture a high contrast scene which dynamic range is about 400%, and we have achieved robustness in
case of capturing the difficult scene for DSC such as backlight scene, short range speed light photography,
etc. In this paper, we explain the new CCD and LSIs which realize the super dynamic image processing
system, and its algorithm.
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Fig. 1 Trends of pixel number increase of digital cameras in the market.
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Photo 1 DSC with super dynamic range image processing system.
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Photo 2 Signal processing LSIs.
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Fig. 2 Block diagram for super dynamic range image processing system.
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Fig. 5 CCD pixel structure and drive pulses of the vertical driver.
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Fig. 6 Time table of CCD read and digital signal processing and operation of super dynamic signal processing.
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Fig. 7 Relative illuminance histograms of a high contrast scene.
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Fig. 8 Flow of the algorithm to build up a final image.
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Fig. 9 Opto-electronic conversion functions for a combined image.
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Table 1 Specification of a DSC with Super Dynamic Range

Image Processing System.
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