Stability of short-term voice quality parameters in GSM
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Voice quality parameters have not been investigated to a great extent in technical speaker
identification tasks, in spite of the fact that forensic phoneticians appear to make rather
frequent use of voice quality in their casework (Nolan, 2005; Gold & French, 2011). The
main reason for the lack of acoustic investigations — one of the few exceptions being Jessen
(1997) — appears to be the fact that the presence of especially laryngeal voice quality features
is compromised in telephone speech (Nolan, 2005). In addition, the plasticity of our voice
production mechanism allows for great stylistically conditioned variability, and it is mostly
voice quality which is affected.

Yet we believe that there still is space for acoustic examinations of speaker specificity of
voice quality, especially of its short-term correlates which reflect spectral slope by comparing
the amplitudes of various events in the acoustic spectrum (Hanson et al., 2001). The
motivation for using the parameters H1*-H2*, H1*-A1*, H1*-A2*, HI1*-A3* and H2*-H4* is
twofold: first, it appears that some of them yield favourable rates of intra-speaker stability and
inter-speaker variability (Vankova and Skarnitzl, 2014); second, low frequencies relevant for
HI are actually not filtered out by the Adaptive Multi-Rate (AMR) codec, which is the current
standard in mobile telephony (Guillemin and Watson, 2008; Varkova and Bofil, submitted).

We analyzed recordings of 5 female and 5 male speakers which were passed through the
AMR codec, using the lowest and highest bit rate of both its narrowband (NB) and wideband
(WB) version (3GPP, 2012). 15 vowel items of each of the short Czech monophthongs /1€ a o
u/ were used, yielding 750 vowel tokens. FO and formants were extracted from the central part
of each token, and voice quality parameters computed using VoiceSauce (Shue, 2013) five
times — from the original studio recordings and from the four types of GSM compression.

Table 1 displays mean differences between parameter values (in dB) in studio recordings and
the four codec conditions (positive values signal higher studio values, negative ones higher
codec values). Differences in values depend on individual parameters (H1*-A2* and
H2*-H4* appearing most robust; note that H1*-H2* was identified by Jessen, 1997 as
carrying the most speaker-specific information) and they also vary across codec conditions
(WB performing overall better than NB). In terms of other sources of variability, the impact
of the codec on the parameters was likewise found to differ for the two genders and individual
vowel qualities. These results will also be included in the presentation.

Table 1. Mean differences between parameter values (in dB) in studio recordings and the four
codec conditions. Positive values signal higher studio values; negative higher codec values.

studio-NB 4.75 | studio-NB 12.20 | studio-WB 6.60 | studio-WB 19.85 | Total (abs)
H1*-H2* 1.46 0.70 0.97 0.19 3.32
H2*-H4* 0.55 0.13 0.59 0.43 1.70
H1*-A1* 2.52 1.35 1.86 0.64 6.37
H1*-A2* -1.03 -0.27 -0.17 0.17 1.64
H1*-A3* -1.76 -1.21 -0.43 0.42 3.82
Total (abs) 7.33 3.65 4.02 1.84
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