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Programmable Aperture Camera

TAKUYA WATANABE,! HAJIME NAGAHARA ,T!
CHANCYIN ZHOU™? and SHREE K. Nayarf?

A camera consists of a lens, an aperture and an image sensor. We focus on
the aperture mechanism. An aperture works for controlling intensity or depth
of field on captured image by changing its diameter. There have been a lot of
works such as high dynamic imaging, digital refocusing and depth from defocus
etc. from various aperture images. In this paper, we propose a Programmable
Aperture Camera which we can obtain various aperture size or pattern more
effectively. We use a Liquid Crystal on Silicon (LCoS) as an aperture so that
we can dynamically change the aperture pattern by computer control. We built
a prototype system and confirmed the utility of the proposed camera.
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Fig.1 Concept Figure of Proposed System
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Fig.2 Equivalent System of Proposed System
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Fig.3 Simulation
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Fig.4 Relationship between the position of light concentration and RMS spot radius
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Table 1 Prototype parameter
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Fig.5 Prototype
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Fig.6 LCoS Aperture Pattern
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Fig.7 Aperture Pattern and Intensity
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Fig.20 Different view point images
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Fig.21 LCoS Aperture patterns
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Fig.24 Comparison between original image and refocus image(Upper: original, Lower: refrcued)
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