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the Theory of Symmetric
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Abstract A large number of medical CT images collected by PACS are widely used in clinical
diagnosis. ROI and the features of ROI extracted from CT images can be utilized to classify these
medical images so as to assist doctors to improve the efficiency and precision of the diagnosis.
Brain imaging shows that it is approximately symmetrical about the brain stem. Based on this
medical knowledge guidance, a medical image multi-stage classification (MSC) based on the theory
of symmetry is presented in this paper. First of all, weak symmetry and strong symmetry is
defined to describe the symmetry from the different granularities. Then, the weak symmetry
decision algorithm was given to finish the first-stage classification for medical image in the coarse
granularity. Further, the strong symmetry decision algorithm based on the point symmetry is
proposed, combining with the weak symmetry decision algorithm, to complete the second-stage
classification for the abnormal images classified from the first-stage in the fine granularity in order

to locate lesion area. Finally, the features extracted from the lesions are used for the third-stage
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classification to help the doctor’s diagnosis. Experimental results show that multi-stage classifi-

cation method based on the theory of symmetry can increase the accuracy of the classification and

reduce the time of the doctor’s diagnosis.
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eyes can’t find. Thirdly, the different physicians would get
the different diagnosis’ conclusions to the same medical image.
As manually processing medical images requires expertise and
is thus expensive and slow, computerized image processing in
this domain is of great need. Automatic diagnosis may help
to decrease human-based diagnosis error and assist physicians
to focus on the correct disease and its treatment and to avoid

wasting time on diagnosis. With more medical images, by
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using images-to-image comparison doctors will find out the
similar images which come from different patients. These
patients may have high possibility to get same disease because
they have the similar pathological characteristics in their
images. The aim of classification is to group items which
have similar feature values into categories. So classifying
these medical images will assist doctors to make diagnoses
according to the same group items.

In this paper, a method based on theory of symmetry to
classify the medical brain CT image with the multi-stage
strategy is proposed. First of all, the definitions of the weak
symmetry and strong symmetry were given while distinguish
the symmetry were given. Then, the weak symmetry was
applied to the first stage classification of the CT images,
which makes classified images label as the normal and
abnormal. Secondly, we proposed the combination of weak
symmetry feature obtained from gray-level intensity histo-

gram and strong symmetry features obtained from texture

images for the classification of abnormal brain images into
left lesions or right lesions of CT images for the second stage
classification. Finally, according to the tumor edge profile,
tumors are divided into benign and malignant lesions by
extracting some features of the tumor in the third stage
classification. In this paper, sample size requirements of SVM
(Support Vector Machine) classifier were selected to classify
the CT images in the second and third stage classification.
Experimental results showed that medical images multi-stage
classification methods based on the theory of symmetry can
improve the accuracy of the medical image classification and
while reduce the time of the doctor’s decision.
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