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Local histogram processing

e The histogram processing methods discussed in the previous two sections are global, in the sense that
pixels are modified by a transformation function based on the intensity distribution of an entire image

* Although this global approach is suitable for overall enhancement, there are cases in which it is
necessary to enhance details over small areas in an image. The number of pixels in these areas may have
negligible influence on the computation of a global transformation whose shape does not necessarily
guarantee the desired local enhancement. The solution is to devise transformation functions based on the
intensity distribution in a neighborhood of every pixel in the image
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The histogram processing techniques previously described are easily adapted to local
enhancement. The procedure is to define a neighborhood and move its center from pixel to
pixel.

At each location, the histogram of the points in the neighborhood is computed and either a
histogram equalization or histogram specification transformation function is obtained. This
function is then used to map the intensity of the pixel centered in the neighborhood.

The center of the neighborhood region is then moved to an adjacent pixel location and the
procedure is repeated. Because only one row or column of the neighborhood changes during a
pixel-to-pixel translation of the neighborhood, up- dating the histogram obtained in the previous
location with the new data introduced at each motion step is possible.

This approach has obvious advantages over repeatedly computing the histogram of all pixels in
the neighborhood region each time the region is moved one pixel location. Another approach
used sometimes to reduce computation is to utilize nonoverlapping regions, but this method
usually produces an undesirable“blocky” effect.
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FIGURE 3.26 (a) Onginal image. (b) Result of global histogram cqualization. (¢) Result of local
histogram equalization applied to (a), using a neighborhood of size 3 x 3.
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The mechanics of linear spatial filtering using a neighborhood. At any point (x, y) in the
image, the response, , of the filter is the sum of products of the filter coefficients and
the image pixels encompassed by the filte
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g8(x,y) =w(-1,-1)f(x— 1,y — 1) +:w(-LO0)f(x— 1,y) + ...
+ w(0,0)f(x,y) + ... +tw(l,Df(x+ 1,y +1)

In general, linear spatial filtering of an image of size with a filter of size is given by the
expression: where x and y are varied so that each pixel in visits every pixel in fw

a b
glx.y) = > Ezv(s, Df(x + 5.y + 1)
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Thank you......
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