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Apart from the known performance-degrading influences on automatic speaker recognition systems,
such as channel mismatch or available amount of data, intra-speaker variabilities still have to be
investigated. The impact of these variabilities on automatic speech recognition systems must be
described if they are to be used in forensic cases, because here, a high degree of intra-speaker
variability is usually observed.

In an experiment, the ‘Pool 2010’ data base, recorded by the Department of Speaker Identification
and Audio Analysis, Bundeskriminalamt, Germany (Jessen et al. 2005), was used for automatic
speaker identification. The identification system uses Gaussian mixture models (GMM) estimated
from feature vectors consisting of Mel frequency cepstral coefficients (MFCC) (Reynolds & Rose
1995).

100 German speakers were used in the experiment. GSM-transmitted recordings of reading (R) vs.
spontaneous (S) speech and free (F) vs. Lombard (L) speech were cross-identified in all possible 12
mismatch conditions to evaluate the different influences of the speaking styles. Of these 12
mismatch conditions, 4 were ‘double mismatch’ conditions (neither R/S nor F/L matched) and 8
were ‘single mismatch’ conditions (only one of R/S or F/L mismatched). R/S mismatch and F/L
mismatch cause speaker-individual changes of speech segment durations, segment length relations
and spectral properties (Eskénazi 1992, Laan 1997, Karlsson et al. 1998, Steeneken & Hansen 1999,
Koster 2002, Holm 2003, Jessen et al. 2005). These changes are included in the feature vectors and
the GMMs because MFCC feature vectors represent time-independent and energy-independent
smoothed spectra on a cosine base which include little pitch information, while GMMs model the
speaker-specific distributions of these vectors.

It could be seen that mismatches in the observed speaking styles showed different identification
rates (IR). The lowest IR of 55 % was observed for the double mismatch conditions (4 cases), while
the single mismatch conditions had an IR of 79 % (8 cases). Dividing the single mismatch con-
ditions into R/S mismatch conditions (4 cases) and F/L mismatch conditions (4 cases), it was ob-
served that R/S mismatch showed a higher IR of 89 % than F/L. mismatch with an IR of 68 %.
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