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In the past years forensic research on the technical effects of telephone transmission on the speech 
signal has been conducted (see e.g. Künzel 2001). What has not been taken into account so far is 
the contextual effect of the telephone situation on the manner of speaking. More specifically: do 
speakers adapt to the perceived band limitation of the telephone transmission by changing their 
own average formant frequencies in order to enhance the intelligibility? If this would be the case, 
it would be interesting for the forensic practise to know about the extend and direction of such ad-
aptive behaviour and possible dependecies to the average format level of the speaker.
To determine the effect of a telephone communication channel on the speaker’s formant frequen-
cies an experiment using data from the ‘Pool 2010’ corpus was conducted. The data were recorded 
by the Department of Speaker Identification and Audio Analysis (Jessen et al. 2005). 
The aim of the experiment was to investigate if there are differences in the formant structure of 
free speech vs.  telephone speech (in this  case: speech recorded directly  from the speaker while 
talking on the phone) which indicate an adjustment  of the formant  frequencies to the lower or 
higher cut off region of the telephone bandpass (300 - 3400Hz).
18 speakers (all male) were chosen from the corpus with respect to their average formant height so 
that 9 speakers show distinctive low and the remaining 9 high average formant frequencies. The 
selected  recordings  of these speakers  were all  semi-spontaneous speech in the conditions  ‘free 
speech’ (fs) and ‘telephone speech’ (ts). Measurements of formants F1 and F2 were conducted on 
six vowel categories (/ə/, /a/, /e/, /i/, /o/ and /u/) using the SNACK formant tracker in WaveSurfer.

 F ig ure 
1. Mean F1 (left) and mean F2 (right) values of all speakers for the analyzed vowel categories in 
both recording conditions (fs and ts).

Repeated-measures  ANOVA did  not  yield  any significant  changes  for  F1  or  F2  regarding the 
communication situation. Insofar our hypothesis has to be rejected.
However the pattern of the differences in formant frequencies of free and telephone speech indic-
ate  that  formant  values  tend  to  move into  more extreme positions,  with  other  words  that  the 
speaker hyper-articulates his vowels (see figure). Although these tendencies are not significant on 
our data set (which consists only of 18 speakers) it might nevertheless prove to be of relevance in 
a larger dataset and therefore to be considered for forensics. 
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