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A Preliminary Study upon the Improvement of Light Intensity Distribution on a Screen via
Several Frames Taken by Commercial Digital Camera
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Abstract

By varying the light intensity, multiple images of an
incident ray projecting on a screen are taken by a digital
camera and are transformed to be gray level pictures.
The transformation between the light intensity and gray
level at every pixel is provided by measuring the light
intensity and gray level at the same point by using a
photo diode system and digital camera, respectively. By
excluding the insufficient and saturated pixel of all the
images, the least squares method is employed to
combine them into a single picture of light intensity
distribution. 1t is found that this approach has 4
restrictions: finite digits of gray level resolution,
insufficient light intensity can not induce image,
saturated light intensity can not give sensitive gray level
resolution, and non-linear transformation between light
intensity and measured gray level. These restrictions are
successively resolved and the test cases show that the
present approach gives a reasonable light intensity
distribution.

Keywords: digital images, image combination, light
intensity distribution.



