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Abstract This paper proposes a new codebook generation method, called a PCA-Based VQ, that
incorporates the PCA (Principal Component Analysis) technique into VQ (Vector Quantization)
codebook design. The PCA technique reduces the data dimensions by transforming input image
vectors into the feature vectors. The cluster of feature vectors in the transformed domain is
bisectioned into two subclusters by an optimally chosen partitioning hyperplane. We expedite the
searching of the optimal partitioning hyperplane that is the most time consuming process by
considering that (1) the optimal partitioning hyperplane is perpendicular to the first principal axis of
the feature vectors, (2) it is located on the equilibrium point of the left and right cluster’'s distortions,
and (3) the left and right cluster’s distortions can be ad:usted incrementally. This principal axis
bisectioning is successively performed on the cluster whose difference of distortion between before and
after bisection is the maximum among the existing clusters until the total distortion of clusters
becomes as small as the desired level. Simulation results show that the proposed PCA-based VQ
method is promising because its reconstruction performance is as good as that of the SOFM
(Self-Organizing Feature Maps) method and its codebook generation is as fast as that of the K-means

method.
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