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There have been many studies on speaker normalization which aims to minimize the effects of speaker’s vocal tract
length on the recognition performance of the speaker independent speech recognition system, In this paper, we propose
a simple vecior quantizer based linear warping speaker normalization method based on the observation that the vector
quantizer can be successfully used for speaker verification, For this purpose, we firstly generate an optimal codebook
which will be used as the basis of the speaker normalization, and then the warping factor of the unknown speaker
will be extracted by comparing the feature vectors and the codebook, Finally, the extracted warping factor is used
to linearly warp the Mel scale filter bank adopted in the course of MFCC calculation, To test the performance of the
proposed method, a series of recognition experiments are conducted on discrete HMM with thirteen mono-syllabic
Korean number utterances, The results showed that about 29% of word error rate can be reduced, and that the proposed
warping factor extraction method is useful due to its simplicity compared to other line search warping methods,
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Optimal Codebook Generation

Given the set of training utterances of all the

speakers,

1. Generate an initial codebook C°, with all the
speakers’ unwarped training feature vectors x %,
where @”is1(.e,, unwarped), ie I, and [is the
set of all speakers,

2. Let k = 1, where k is the iteration number,

3, For all speakers i e I, and x ;= X;, where X, is the
set of all power spectra of speaker i,

3.1, For each warping factor a* (0.88 < ¢* <
1.12; step 0.01),

3.1.1, Get the warped feature vectors x ¢ which

are obtained by warping the power spec—

trum of speaker i's utterances with the

factor a*
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3.1.2 Decode x?" with codebook C*™!,
3.2, Find the minimum RBuclidean distance & and

the optimal warping factor @; at k-th
iteration as follows:

& _ mMin & h-lp o
d,‘ = ﬂ’k “gxs_d(x, .C (I: })

d: = df, if @ < gf!
di = df '},

«_ arg min P e TN s
a; = ak ‘_;Ld(x: ka (x¢ M,

otherwise

if d% < df!

k-1,
i

a; = a otherwise,

4. Reconstruct the codebook with the set of optimally
warped feature vectors obtained in step 3 and
replace the old codebook with the new one,

5, If the steady state is reached, then stop, Else
increment k and goto step 3,
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Table 1. Results of recognition experiments.
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