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Introduction 

Current image-base individual human recognition methods such as fingerprints, face, hand geometry, voice, 

signature and iris biometric modalities are most generalized biometrics technique [1,2,3,4].  Biometric technologies 

need some requirements in order to be used in real applications. Iris identification requires a complicity of the data 

collection. Face can be deformed by expressions of a user. Fingerprint can be contaminated with materials such as sweat 

or dust.  Voice can be changed by catch a cold. Teeth images give merits for recognition because teeth, rigid objects, 

cannot be deformed at the moment of image acquisition. In this paper, we used principal component analysis techniques 

for data reduction and feature extraction of the teeth image. The main idea of the principle component is to find the 

vectors that best account for the distribution of teeth images within the entire image space. 

 

Method 

PCA is a standard technique used in statistical pattern recognition and signal processing for data reduction and 

feature extraction. As the pattern often contains redundant information, mapping it to a feature vector can get rid of this 

redundancy and yet preserve most of the intrinsic information content of the pattern. These extracted features have great 

role in distinguishing input patterns. As the pattern often contains redundant information, mapping it to a feature vector 

can get rid of this redundancy and yet preserve most of the intrinsic information content of the pattern. These extracted 

features have great role in distinguishing input patterns. Image normalization refers to eliminating image variations.  

Let the training set of teeth images be Γ1, Γ2, …ΓM, (where M=64), then the average of the set is defined by 

equation (1). 
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A new teeth image (Γ) is transformed into its eigenteeth components by a simple operation. 
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For k=1,….M. The weights form a projection vector, 
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This comparison is based on Euclidean Distance between the training teeth classes and the test teeth image. This is 

given in below Eq. (7).The idea is to find the teeth class k that minimizes the Euclidean Distance. 

kk
Ω−Ω=ε               (7) 

 

Conclusion 

Teeth images give merits for recognition because teeth, rigid objects, cannot be deformed at the moment of image 

acquisition. In this paper, we used principal component analysis techniques for data reduction and feature extraction of 

the teeth image. These vectors define the subspace of teeth images, which we call teeth space. Our system extracts PCA 

representation included only 64 principle components from 15x30 pixels and person identification can recognize 95.7% 

successfully.  
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