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Abstract This paper proposes localized affine invariant features (LAIFs) for speaker-independent automatic
speech recognition. The LAIFs can be calculated directly from data sequences. As speaker variations can be
approximated well by affine transform in a cepstral space, the LAIFs can provide robust features with respect to
those variations. This fact inspires us to expect that the use of the LAIFs should improve the recognition per-
formance especially when no training data is available for speaker normalization or adaptation. To verify this
expectation, we apply LAIFs for isolated word recognition. The experimental results show that the combination
of LAIFs with MFCC or MFCC+AMFCC can lead to higher performances than MFCC or MFCC+AMFCC only.
Especially in mismatched conditions, MFCC+AMFCC+LAIFs can reduce the error rates by 37% when compared
to MFCC+AMFCC only.
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Fig.1 Calculation of LAIFs with multi stream parameterization
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Fig.2 Comparison between outputs of mel filter bank, MFCCs and LAIFs
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£ 2 BRAROKR
Table 2 Recognition result. M, A, L denote MFCC, delta cofficients of MFCC, and LAIF.
s means block size for multi stream parameterization.

Method M M+Ls=1 M+Lg=2 M+A M+A+Ls=1 M+A+Ls=2
Matched condition 98.35% 99.24% 98.88% 99.47% 99.51% 99.39%
Male training — Female testing 72.711% 83.22% 83.83% 82.79% 88.35% 89.27%
Female training — Male testing 70.59% 83.25% 83.21% 85.34% 89.88% 90.70%
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