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Abstract
TE 153833
This thesis proposes a method that is using photographic teeth-images for the application of human
identification such as the biometric security application. By using the method of Principle
Component Analysis (PCA), the teeth-images are transformed to eigenvectors and corresponding
eigenvalues and then these vectors are matched to the vectors of teeth images in database. The
vectors are reduced by the property of cumulative-sum of eigenvaluc curve. Then the Euclidean
distance measurement is applied to classify the personal data which have minimum distance on
hyper-space. Two threshold values are used. These values are obtained by analyzing the error rate
curve, which consist of false acceptance and false rejection error. From 6 groups of data where each
group contains 400 images, 6 error curves are obtained. The first threshold value is determined by
the average of error rate curves with threshold of 1 percent false acceptance error. 'The resulting
false acceptance error is 6.95 percent. The second threshold value is determined by the average of
the error rate curves with threshold value that makes false acceptance error equal to the false
rejection error. The personal data which are classified by the first minimum threshold value are
considered to be accepted personal data and the personal data Which are between the first and the
second threshold value are considered as uncertain personal data, which contains 24.35 percent of
false rejection error. To recover the uncertain personal data from the false rejection error, a template

matching method which matching the feature on first 10 vector elements is applied, which results in

a better classification.

To test the procedure, teeth-images from 40 volunteers was used as the samples. The result based on
average 1 percent of the false acceptance error with the minimum euclidean distance was 69.33
percent. By applying them with the template matching in uncertain region, part of uncertain
personal data was recovered to become accepted personal data, which increases the classification

rate by 16.75 percent. The total classification rate was 86.08 percent.



