
Mapping regional variation of speech rate using automatic measurements of amplitude 

envelope peaks 

 

We investigate the region-specific interweaving of speech rate and phonetic reduction on the 

basis of standard-intended reading pronunciation in the German-speaking countries of central 

Europe (Hahn & Siebenhaar, 2019). The data base for this research are 1652 recordings of men 

and women in two age groups (17-20 and 50-60 years respectively) available (Kleiner, 2015), 

all of which have already been automatically aligned with WebMAUS (Kisler et al., 2017). For 

more reliable evaluations of sound durations, the segmentations at sound level were also 

corrected manually for approximately 600 of these recordings (the group of young men). 

On the basis of these segmentations and annotations specific reduction phenomena are 

investigated, correlated to speech rate and displayed in geolinguistic space. For the speech rate 

various measurements are used such as articulation and speaking rates in phones or 

syllables/second. 

Due to the amount of workload involved in manual correction, not all data can be included in 

the study, which is why it is not yet possible to compare speech rates between the sexes and age 

groups in terms of geolinguistic space. 

We therefore examine in a first step whether automatic procedures such as the calculation of 

the peaks of the amplitude envelopes (He & Dellwo, 2016, 2017) can provide sufficiently 

reliable data to be able to include the missing recordings in the analysis and to rise the local 

density of the data points. Envelopes were calculated by low-pass filtering (cut-off: 10Hz) a 

full-wave rectified speech signal. A peak point was defined as the sample that is preceded and 

followed by lower amplitude samples and that has a minimum amplitude of one tenth of the 

maximum amplitude sample in the signal. Inter-peak intervals were defined as the intervals 

between two peak points starting and ending with the first and last peak in an utterance 

respectively (c.f. fig 1). First tests are promising and achieve high correlations between the 

manually segmented data and the automatically measured data.  

In a second step, the measured speech rate values are transferred to geolinguistic maps using 

arcGIS (ESRI, 2015) and REDE SprachGIS (Schmidt et al., 2008ff.) to test and compare 

regional patterns of the groups in question. 

The aim of these comparisons is to show that the regional patterns already worked out for young 

men do not appear to be exclusive to this group of speakers, but also show similar patterns for 

women and older speakers. In this way it can be substantiated that regionality is an important 

factor for the variation of speaking speed. Moreover, it can be justifiably assumed that the 

patterns of reduction phenomena and the temporal microstructures observed for the group of 

the young speakers can be transferred to the other speaker groups. 

 

 
Figure 1: Waveform and spectrogram of the utterance “Der Nordwind und die Sonne” 

produced by a male speaker with peak-to-peak text TextGrid containing 7 peaks (boundaries), 

hence 6 peak-to-peak intervals.  
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