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Abstract

When codebooks designed by a clustering algorithm using training sets. a time-averaged
distortion, which is called the inside-training-set-distortion (ITSD), is usually calculated in
each iteration of the algorithm, since the input probability function is unknown in general.
The algorithm stops if the ITSD no more significantly decreases. Then, in order to test the
trained codebook, the outside-training-set-distortion (OTSD) is to be calculated by a
time~averaged approximation using the test set. Hence codebooks that yield small values of
the OTSD are regarded as good codebooks. In other words, the calculation of the OTSD is a
criterion to testing a trained codebook. But, such an argument is not always true if some
conditions are not satisfied. Moreover, in order to obtain an approximation of the OTSD using
the test set, it is known that a large test set is requared in general. But., large test set
causes heavy calculation complexity. In this paper. from the analyses in [16), it has been
revealed that the enough size of the test set is only the same as that of the codebook when
codebook size is large. Then a simple method to testing trained codebooks is addressed.
Experimental results on synthetic data and real images supporting the analysis are also
provided and discussed.
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Fig. 3. OTSD’s and the test ratio g for
various real images.
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