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screen is shown in one dimension as a sawtooth pattern. The halftone cell
is represented by a single tooth in that pattern. The cell is repeated across
the image to create the complete halftone screen.

A one-dimensional image is shown superimposed on the halftone pat-
tern. In this example, the image is shown as three different constant levels.
As the cell is replicated across the image, each element in the cell is compared
in value to the image pixel at that location. If the image pixel is larger than
the threshold value at that location, then a white pixel is stored in the output
array; otherwise, a black pixel is stored. This simple comparison will generate
an array of black and white dots across the image. The size of the dots will
vary, depending on the brightness of the image in that region. The darker
that region of the image is, the larger the black dots will be. The spacing
between the dots, or the frequency of the halftone screen, remains the same,
independent of the gray level of the input image. This makes the clustered
dot halftone screen an AM halftone algorithm.

Other halftone dot structures can be implemented with a threshold array
as well. A stochastic screen is a threshold array that generates a much
different-looking halftone structure than the clustered dot. The output of a
stochastic screen is a random-looking arrangement of black and white pixels.
An example can be seen in Figure 6.4. In a stochastic screened image, the
width of the individual dots remains the same — one pixel wide. It is the
density of dots that changes with gray level. In a bright region, the black
pixels are widely spaced in a low-spatial-frequency pattern. In darker
regions, the black pixels are closer together generating a higher spatial fre-
quency pattern. This change in frequency with gray level makes the stochas-
tic screen an FM halftone structure. More details about how to generate a
stochastic screen structure are given in Section 6.8.9.

A dispersed dot is a third type of threshold array halftone dot. An
example of its halftone structure can be seen in Figure 6.4. A dispersed dot
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is a periodic, deterministic pattern that produces images with very high
spatial frequencies. It can still be seen on color images produced for reduced-
bit-depth displays. The thresholds in a dispersed dot are arranged so that
the black and white pixels are dispersed as widely as possible throughout
the pattern at each gray level. This change in spatial frequency as a function
of gray level makes it an FM halftone structure.
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Figure 6.3 Threshold array halftone algorithm.
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