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&‘/’ TWO EXPERIMENTS (N STATISTICAL IMAGE SEQMENTATIQN

Recently there has been a considerable research interest in applying
statistical pattermn recognition theory to image segmentation. As the image
is rich in statistical’ information, effective segmentation of images into
meaningful parts can be performed by using statistical techniques. In this
report, we present segmentation results on infrared and reconnaissance images

using two different statistical patterm recognition methods.

The first experiment is on the Alabama data base infrared images using
the Fisher's linear discriminant analysis [1]. To preserve the inter-pixel
dependence as much as possible, measurements are taken in the form of a 3 x 3
matrix. That is we are dealing with matrix measurements instead of vector
measurements as typically considered in statistical pattern recognition. . Let
X be a matrix measurement and Xi , 1 = 1,2 be the collection of n; measurements
belonging to the ith class. The two classes considered are the target area and

the background area. Define the sample mean matrix and the scatter matrices as

M. = ——l' 2 X I3 i= 1,2
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with w, x and m converted into vector form before camputing y which is a scalar
quantity. Decision is to choose class 1 if y > 0 and class 2 otherwise. For
each infrared pi'cture a 62 x 62 subimage that contains target(s) is used for
the segmentation study. Only one picture is needed for camputing the statisti-
cal parameters. Table 1 lists the mean and scatter matrices of the first pic-
ture considered. These parameters are used in all 18 pictures as tabulated in
two sets in Table 2a. Table 2b is a description of the nature of target(s) in
each picture along with the aspects. Fig. 2a and Fiq. 3a are the original pic~
tures (in two-level display) of Set I and Set II respectively. Figs. 2b and 3b
are segmentation results with the bright regions for targets (hot dbjects). It
is seen that the targets are clearly segmented fram the background in all pic-
tures. The results are samelwat better than those reported by Ahuja et.al. [2].
The dbject boundaries can be campletely extracted fram segmented images by using

the cross (Robert) gradient and Scbel operator as shown in Figs. 2c, d and 3c, d.

The second experiment is on the reconnaissance images using two statistical
features, Figs. 4 shows all 22 pictures cansidered. Only a portion of each
picture is digitized into a 1024 x 1024 image for camputer study. Each image
cantains one or several dbjects made of metals. Each image is divided into 256
subimages of size 64 x 64 each. For each subimage, campute a texture feature
using co-occurrence statistics as defined in [3] and a gradient feature which is
a cont of the number of large gradient picture elements as defined in [4]. The
coordinates (x,y) of pixels with ten largest feature values are tabulated in
order of decreasing value in Table 3 for all images. If we divide the image into

16 x 16 subimages, coordinate x is the subimage column number counted fram left

to right and coordinate y is the row number counted from top to bottan. A careful
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analysis of the tabulated results indicates that over 95% of targets are identi-
fied correctly by at least ane of the two features. However a number of non-
target subimages are also identified. Performance improvement may be available
by using additic;lal features and the probabilistic labelling of feature import-

ance. Further results will be reported in the near future.
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