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Although texture plays an important
role in the understanding of images, it has
been difficult to quantitate because texture
analysis is very computationally intensive.
Quantitative analysis of image texture is
important because it is not subjective, and
does not have the potential to vary from
one observation to another as does
qualitative analysis.

A valuable tool in the quantification
of textural information in images is the
cooccurrence matrix due to Haralick [1, 2].
Cooccurrence matrices are used to compute
second order statistical features, which are
then used in the detection of patterns in
image texture [3, 4]. The construction of
cooccurrence matrices is dependent on the
direction you move through the original
image. Even when the directions considered
in constructing cooccurrence matrices is
limited to 0, 45, 90, and 135 degrees, when
considering nearest neighbor pixels in a
rectangular neighborhood, a significant
computational task still remains. The
quantitative descriptors from the
cooccurrence matrices computed in these
directions lead to a large number of features.
While features extracted from the
cooccurrence matrices can be helpful in
classifying images in general based on their
texture, our primary focus of application has
been the analysis of ultrasonic image texture
as a means of diagnosing diffuse and
malignant liver disease.

Jorge Sanz proposed that the
calculation of these texture features is a
good candidate for implementing on parallel
computer architectures [5]. We
experimented with this problem using
several widely available and representative
medium-cost parallel computers with
different architectures. These include the
Connection Machine, Intel Hypercube,
Encore Multimax, DECmpp, and BBN
Butterfly. Even though we suspected that
with the current technology, the CM and the
DECmpp will out-perform the others on this
type of a problem, we were also interested in
investigating the optimal mapping of this
problem on other standard parallel machines,
and study relative speedup and scalability
within the archtecture class. A related item
of interest to parallel computer users in
computer vision is that the computation of
these texture features requires a good
combination of random global
communication and local processing, making
this problem attractive as a possible
benchmark in evaluating parallel machines
for computer vision and image processing
applications.

We have already implemented the
problem on the first three of the above
mentioned machines; the programming of
the DECmpp and the BBN Butterfly are in
progress. All the five machines were
relatively easy to use for this problem. The
CM timings that we got have been the best
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overall so far. But we got near linear
speedup on the Multimax, which implies
good scalability on the part of this machine
for problems of this type. We expect the
BBN results to conf’mn this trend for shared
memory machines built for medium-to-
coarse grain parallelism. The DECmpp
results should also be excellent overall,
along with CM’s. These two machines, even
though different in many respects, are
natural architectures for applications with
fine grain parallelism.

In the past some researchers have
avoided the use of cooccurrence matrices in
ultrasonic tissue characterization because of
long computation time. We hope to show as
a result of our work that, with MPP
(Massively Parallel Processing) systems
becoming more readily available at lower
costs, parallel computing may be a very
practical tool in image texture analysis in
general, and specifically in quantitative
analysis of ultrasonic images using second
order statistical features.
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