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Spectral patterns in loud speech are compared to speech produced at normal volume. It will be 
argued that these could more robustly indicate the actual volume in speech than volume 
recorded, which in turn most often is insufficient to reconstruct volume at source. On the 
other hand, volume at source is known to have an effect on characteristics important for 
speaker identification, such as fundamental frequency, sound duration, and first formant 
frequency (see e.g. Jessen/Köster/Gfroerer, 2005, Traunmüller/Eriksson, 2000). 
In our experiment, data from consonants in different vowel contexts were analysed. All 
phrases were produced in loud and in normal speech. Analyses were performed with the Praat 
analysis program for the following parameters: Energy in Pa²/s of different spectral bands 
between 0.5 and 10 kHz, as well as total energy, in addition to normalised band energy (Eratio 
explained below). Spectrograms were obtained by FFT as far up as 10 kHz. Energy in each 
spectral band was determined from a spectral slice of app. 30 ms length taken in the middle of 
the sound. In a first experiment, for the alveolar and post-alveolar fricative, normalised, or 
relative, energy was calculated as described in (1) and (2), where Etotal is Energy in a band 
ranging from 0.5-10 kHz.  

(1) Erel = Eband / Etotal  

(2) Eratio = loud Erel / norm Erel 

(3) VtoC_Eratio = V_Erel / C_Erel 
 
The overall impression from band energy in loud speech is, of course, that overall energy is 
much higher. However, additionally some spectral bands are raised disproportionally.  
The overall finding is that spectral distributions captured with parameters such as centre of 
gravity for fricatives remain fairly constant in loud speech. What is more, some energy bands 
actually decrease in proportion, in loud speech.  
In a second analysis, the ratio between vowel /a/ and the following alveolar or post-alveolar 
fricative is analysed for the same energy bands as mentioned above. The VtoC energy ratio in 
loud speech is disproportionally increased between 0.5-1.5 kHz, i.e. the spectral range 
covering the first two formants of the vowel. It will be argued that the ratio between energy of 
different spectral bands and between (certain) adjacent sounds can be interpreted as indicator 
of volume level and can be an useful help in estimating volume level to correct parameters for 
speaker identification as f0 (Jessen/Köster/Gfroerer, 2005) or formants (Nolan/Grigoras, 
2005). 
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