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e (b} Image
showing boundary
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testwre. (Coariesy
of Mr, A, Morris,
Loica Cambridge,
Lid.]

whers, as belore, [is the impul imapge and & 15 the structurmg element function.
This transformation—which owes its original name 1o the wse of a cvlindncal or
parallelepiped strucluring element [unction with & at top—is wseful for en-
hancing detail in the presence of shading, Figure 9,34 shows the result of per-
[orming a lop-hal transformation on the image of Fig. 9.2%a). Mote the

enhancement of detail in the background repion below the lower partl of the
horses head.

Textural segmentation

Figurc 9.33(a) shows a simple gray-scale image composed of two lexiure re-
givns The region on Lhe right consists of circular blobs of larger diameter than
those an the left, The objective is to find the boundary between the two reglons
based on therr lextural content.

Becanze closing fends i remove dark detals from an umage, the procedure in
Lhis particular case is w close the input image by using successively larger strig-
turing elements. When the size of the struciunng element corresponds Lo that o
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the small hlobs, they are removed [rom the images leaviog only a light background
in Lhe area previously occupied by them. At this point in the process, only Lthe
larger hlobs and the light background on the lell and between the large blobs
themselves, remain, Next, a single apening is performed with a structuring
elemcnt that is large in relation Lo the separation between the large blohs. This
operalion remaeves the light patches hetween the hlobs, lcaving a dark region on
the right consisting of the large dark blobs and the now egually dark patehes he-
tween Lhese blobs, Al this point the process has produced a light region on Lhe
left and a dark region on the right. A simple threshold then vields the boundary
between Lhe Lwo lextural regions, Figure 9.33(h) shows the resulting boundary su-
perimposed on the original image. [t is instructive Lo work through this example
in more detail using the relling ball analogy deseribed in Fig. 930,

Granulometry

Granulometry is a ficld that deals principally with determining the size distri-
hution of particles in an imapge, Figure 93603 ) shows an image consisting of light
ohjects of three different sizes The objects not only are overlapping. but they
alzn are too cluttered o enable detection of individual particles. Because the par-
ticles are lighter than the hackground, the following morphological spproach can
b used to delermine siee distrbution, Opening operations with structuring ol-
ements of increasing size arc performed on the original image. The difference
hetacen the orginal image and s opening is computed after cach pass when
a different structuring element is completed. At the end of the process, these dif
forences are normalized and then used (o construct a histogram of particle-size
distribution. This approach is hased on the idea thal opening vperations of a
particular sizc have the mosl eflect on regions of the input image that contain
purlicles of similar size, Thus, a measure of the relative number of such particles
is nhtained by computing the dillerence between the input and ourpue images.
Flgure 9.36(b) shows the resulting size distribution in this case. The histogram
indicates the presence of three predominant particle sizes in the input image.
This Lype of processing is nseful for deseribing regions with a predominant
particle-like character.

=
L
-

gnansn]

e

FIGURE 9.3&
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