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Abstract

The advancement of computing power in
personal computers makes many methods of
artificial intelligence such as artificia neural
networks and fuzzy inference systems viable.
A lot of applications have been successfully
applied to computer-aided diagnosis.
Although there is a lot of research about
registration, segmentation and volume
measurement of fMRI, PET, and SPECT,
little was amed to provide automatic
diagnosis for brain diseases. The am of this
research is to construct a computer-aided

diagnosis system by using a
characteristic-point-based fuzzy inference
classfier (CPFIC) for brain diseases.

CPFIC has the advantage of few fuzzy rules.
The human description of fuzzy rules are

easily understood by doctors.

The major disease dealt with in this research
is Alzheimer's disease. Alzheimer's disease is a
chronic degenerative disease of the central nervous
system. The symptoms of Alzheimer's disease are
progressive loss of memory, cognitive function, and
ultimately death. The proposed system can provide a
quantitative analysis of the disease. If the system can
be early detected, then the treatment of medicine can be
helpful. In order to take into account the differences
between individuals, SPM (Statistical Parametric
Mapping) is employed to do pre-processing of SPECT
images. Due to its effectiveness, easiness and fastness,
SPM has been widely applied to the diagnosis and
function research of brain diseases. We will use the
normalization and smoothing of SPM in pre-processing,
and then the two-sample t-test to produce difference
maps after comparisons with healthy persons. The
advantage of SPM is its objectiveness in locating
diseases by statistical methods, instead of traditionally
manually inspecting methods. Using the ROC
analysis for the 580 test volumes of Alzheimer's
patients and 490 test volumes of normal people (ten

times of ten-fold cross validation), the Az areais 0.9866.

If the threshold is set to be 0.05, both the sensitivity and
specificity are 94.7%. It shows that CPFIC can
effectively classify the SPECT volumes of Alzheimer's
patients from those of normal people.

Keywords: Characteristic points, fuzzy
inference system, statistical parametric
mapping, Alzheimer’s disease, computer-aided
diagnosis.
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A computer-aided  diagnosis system by using &
characteristic-point-based fuzzy inference classifier (CPFIC) for brain
diseases. CPFIC has the advantage of few fuzzy rules. The human
description of fuzzy rules are easily understood by doctors.

Use the normalization and smoothing of SPM in pre-processing,
and then the two-sample t-test to produce difference maps after
comparisons with healthy persons. The advantage of SPM is its
objectiveness in locating diseases by statistical methods, instead of
traditionally manually inspecting methods.

Using the ROC analysis for the 580 test volumes of Alzheimer’s patients and
490 test volumes of normal people (ten times of ten-fold cross validation), the Az
area is 0.9866. If the threshold is set to be 0.05, both the sensitivity and specificity
are 94.7%. It shows that CPFIC can effectively classify the SPECT volumes of

Alzheimer’s patients from those of normal people.




