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Design and Preliminary Evaluation of CMOS Image Sensor
with Pseudorandom Pixel Placement
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Abstract Pixels in conventional imaging systems are located in lattice sites, and this lattice placement of pix-
els causes jaggy artifacts in the image, especially at the edges of slanted lines with high-intensity contrast, which
often results in severe defects in the image quality. The conventional approaches to overcoming this problem of
jaggedness are to increase the number of pixels and to use anti-aliasing. However, the number of pixels is limited
by the physical pixel size and the quantity of image information, while anti-aliasing intrinsically causes blurred
images. The authors have been researching and evaluating image systems with pseudorandom pixel placement to
reduce the effects of jaggy artifacts. We describe here the design of an image sensor that contains pixels with both

pseudorandom and convectional lattice placement using an identical active pixel sensor (APS) pixel circuit. We

also describe the preliminary experimental results obtained by testing the fabricated image sensors.
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Four types of pixels(a) and the representaions of a slant
line using (b)the lattice and (c)the pseudorandom pixel
placements, repsectively.
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Circuit architecture of the designed CMOS image sen-

sor(a) and four types of the pixel circuit layouts(b).

£ 1 AL CMOS A A=Y YDt

Specifications of the fabricated CMOS image sensor.
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Photograph of the fabricated CMOS image sensor(a) and

the manified photograph for (b)the lattice and (c)the

pseudorandom pixel areas, respectively.
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Captured images by the lattice(a)(b) and the pseudoran-

dom(c)(d) pixels area.
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