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DYNAMIC VOICE SOURCE PARAMETERS IN A 
FEMALE VOICE 

Inger Karlsson 
Dept. of Speech Communication and Music Acoustics, KTH 

Abstract 

Dynamic variations of the voice source in speech have been 
studied for a female speaker. The speech material consisted of 
syllables and sentences with varying stress patterns. The speech 
signal was inverse filtered and then a parameter model of the 
voice source was fitted as closely as possible to the inverse fil- 
tered glottal pulses. The four parameter glottal source model, the 
LF-model, was used. This model is described by Fant, Liljen- 
crants, & Lin, 1985, and is shown in Fig. 1. 

INTRODUCTION 
In the work on producing more natural synthetic speech and especially giving the syn- 
thesizer different voices, the description of the voice source forms an important part. 
Accordingly, voice source data are being collected from different speaker types. In this 
paper some data on a normal female voice will be presented. As the so called LF-model, 
Fant & al., 1985, is implemented in our text-to-speech system, the parameters of this 
model are utilized in the description. The model is presented in Fig. I. 

rk = tdtp*lOO 

ra = t,JTo-100 

Fa = 1/2nta 
t 

open quotient = (tp+tn)/T0 

Fig. 1 .  Glottal air jlow, upper curve, and diflerentiated glottal air flow, lower 
curve. The parameters of the LF-model are indicated. 
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Analysis 
The speech material was inverse filtered glottal pulse by glottal pulse by an interactive 
computer program and for each inverse filtered pulse the LF-model was fitted. 

RESULTS 

Sentence material 
The dynamic variations of the voice source parameters studied, namely &, Q, rg and ra 
or Fa, see Fig. I ,  shows for this female speaker the same overall patterns as for the male 
speakers in Gobl's study. In Fig. 2 the parameters for the word [bEh2l:aJ in stressed po- 
sition in a sentence are shown for the female and one male speaker. The similarity of 
the dynamic variation pattern of the source parameters is clear in this picture. The fe- 
male shows slightly higher values for rg and higher values for rk when compared to all 
three male speakers in Gobl's study. The higher values would indicate a boosting of 
the lower frequencies of the source spectrum. The Fa value do not differ between these 
two speakers but, as this female showed the highest Fa values in an earlier study of 
seven female speakers, Karlsson 1988, we might still expect lower Fa values for female 
speakers. 

Vowels 
The vowels are being used to study both intrinsic source differences between vowels 

of different place of articulation and also hard and loose attack. Very preliminary results 
indicate that r,, the return time, is relatively longer for a front vowel compared to a back 
vowel. The isolated vowels, hard attack, start with a considerably lower ra than the 
vowels preceded by [h], soft voice onset. 

Further results will be given at the conference and will also be illustrated by synthe- 
sized examples. 
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