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Lensless image sensor using silicon through-hole array chip
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It was confirmed that even a lens-less imaging device with a simple
structure of a single rectangular through-hole adhered to the image sensor chip can sharpen the
blurry image acquired with it. The through-hole was formed on a typical silicon substrate using
semiconductor manufacturing equipment. Using regular changes in the field of view between each pixel

received through the through-hole, we defined a cost function expressed in terms of spatial
features of the sharpened image. It was then confirmed that the lens-less image could be sharpened
by that solution whose cost was small. However, we could not obtain lensless images with sufficient
accuracy in the experiments conducted during this research period. It was found that the cost
function needs to be improved.
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