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Abstract: On the basis of video image captured by the cornea measuring instrument Corvis ST, this
paper proposes an idea to improve the accuracy of distinguishing normal corneas from keratoconic cor-
neas by extracting new feature parameters, Firstly, the original images were preprocessed by filtering

and segmenting to detect the upper and lower boundaries of the cornea and calculate the curvature of
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anterior cornea. Then, the change of corneal curvature was analyzed by wavelet transformation meth-
od to obtain features related to the trend of corneal movement, including the trend of the whole corne-
al motion as well the norm and the standard deviation of corneal vibration. Furthermore, the feature
parameters were extracted in succession and the optimal parameter was obtained by the minimum
mean square error algorithm. The Support Vector Machine (SVM) was finally applied to distinction
of normal corneas from keratoconic corneas. The experiment results on the frequency indicate that
there are corneal vibrations along with the basic movement process. Besides, the proposed parameters
are better than traditional parameters such as Deformation Amplitude (DA), Peak Distance(PD) at
the highest concavity, which improves the accuracy, sensitivity and specificity by 10. 2%, 5. 7% and
6.9%, respectively. Moreover, the area under the receiver operating characteristic curve (ROC) is
0. 948, close to unity. The automatic extracted feature parameters in this paper are able to improve
the accuracy of classification between normal and keratoconic corneas and contribute to the clinical di-
agnoses.

Key words: cornea; keratoconic cornea; feature extraction; minimum mean square error algorithmj;

Corvis ST; wavelet transform
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Fig. 1 Flow chart of corneal boundary segmentation
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Fig. 2 Signal recombination
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Tab.1 Results of various features for classification
¢Z9)
Feature accuracy sensitivity specificity PPV NPV
DA 79.6 91.4 50.0 82.1 70.0
CCre 81.6 80.0 85.7 93.3 63.1
PD 46.9 45.7 50.0 69.6 26.9
Coml 87.8 91.4 92.6 96.8 76.9
Com?2 91.8 97.1 78.6 91.9 91.7
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Tab. 2 Analysis results of ROC curve for various features

Cutoff Sensitivity  Specificity
parameter Area
point /%) /(%)
DA 0. 857 1.215 67.9 87.1
CCrc 0.918 6.255 95.9 88. 6
PD 0.631 5. 405 53.6 71.4
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Com?2 0.948 —0.551 78.6 95.7
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