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Abstract

This project measures the depth of writing strokes from a ballpoint pen on paper, using
the length of shadow from mobile microscope images. The writing strokes are illuminated with
LEDs. The first image is taken with a white-light LED illuminating from the same direction as
that of the microscope. The second and third images are taken with an infrared LED
illuminating from the left and upper sides respectively. Then, the images are processed with
Gimp, by which the images are converted into red, green, and blue respectively. The three
images are combined, and the shadow of the combined image is analyzed. From the writing
strokes of "3" and "U" alphabets, it is found that the depth of the stroke at the top final part
of "9"is 0.069+0.039 mm and the depth of the stroke at the bottom part of "u" is 0.073+0.040
mm. Moreover, the shadow of writing strokes can be used to compare writing characteristics

of each person and applied for signature verification.
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