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(1 Forensic Phonetics \g

In the area of forensic phonetics, forensic speaker comparison (FSC)
cases involve comparing a disputed sample of speech (DS) such as
hoax emergency calls, bomb threats or recordings from wiretaps, with
a known speech sample (KS) of a police suspect, in order to assess
the likelihood that both have been produced by the same speaker.
Using auditory and acoustic analysis forensic phoneticians compare
the speech of the DS and KS along a number of parameters includin
W\damental frequency and vowel formants, for example.

2 Lombard Reflex

The fact that we tend to speak more loudly in the presence of

background noise was first discovered by Etienne Lombard in 19009. It

has also been established that people show the Lombard reflex when
Kspeaking on the telephone and especially the mobile phone. J
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\? Implications for FSC \
There Is a consistent effect of Lombard speech on F1 inthat it IS

Increased when vocal effort is increased. Regarding vowel formants F2
and F3, however, the results do not offer a basis for developing a
typology that captures the effects of Lombard speech and this renders
the application of a normalisation procedure across modal and Lombard
speech difficult. Over 90% of DS samples are produced on the
telephone. Previous research on the effects of telephone transmission
concluded that F1 measurements are severely affected while F2 and F3
Recording Conditions: remain relatively stable across recording conditions. Therefore it was

- Lombard setting with 80db of advised that F1 should be treated with caution in case work.

white noise over headphones In light of the present findings, caution should be employed not only
when comparing F1 but also F2 and F3.
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Methodology

Data; Parameters:

* 10 male native German
speakers from Pool 2010
corpus recorded at the BKA,
Germany

e vowel formants F1, F2 and F3

Analysis:
» Acoustic analysis using Praat
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Hypothesized Patterns

Based on previous research investigating F1 + F2 in Lombard speech:
* an increase in F1 is expected
e various possible patterns could be expected for F2

 uniform direction of change in F1 across
speakers but variation in terms of size of
shift e.g. speaker 3 shows an increase of
22%, speaker 4 shows no notable increase
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 due to Intra-speaker inconsistencies it Is
not possible to assign each speaker to
one of the hypothesized patterns- we can
only draw out slight tendencies
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» speakers with low F3 values In free
condition (3, 4, 7) have a greater increase
In F3 In Lombard condition than those
who already have a high F3 (1, 5, 6, 10)
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Further Findings Discussion
The ‘Vowel Effect’ Vocal Effort Increase F2 — F3 Correlation
~« low vowels and front-mid vowels show a larger | « inter-speaker variability in the amount of =+ as seen on page 1 the Lombard Scatter plot showing correlation between shift in F3
T . . . . . . . . 150 - and shift in F2
Increase In F1 when produced in Lombard speech ' vocal effort increase in the Lombard condition did not exert a uniform 5
~ « Ja/ shows a significant increase for almost all _condition compared to the free speech efiect on F2 :
speakers * as lllustrated below, amplitude =
Difference in amplitude between Free and Lombard speech - =
| for all speakers measurements also failed to 3 = :
Number of speakers showing a significant increase in F1 for each % ® explaln the behaV|Our Of F2 acrOSS . _100-50 0 50 100 150 200
vowel 3 = -0.238, df = 8. p = 0.5037 F3 Lombard - F3 free (Hz)
y 2 Speakers S
9 S 8 . . .
5 L » speakers tend to raise their larynx when speaking loudly and one
: | of the acoustic characteristics of a raised larynx Is an increase In F2
; |z I B and F3
E * E ’ 1 2 3 T 5 6 7 8 9 10 . . ", = n
= | E speakers * however, there is no evidence for a positive correlation between
1 I I I an increase In F2 and F3 In the present data
vowels Amplitude - Formant Correlations
d I ® |S there a Ilnk between the amOunt Of Scatterplot showing cortrelatié)nhb_?tt\_/vegg amplitude SC;‘E;ZSDJ?;;Z?]\{V;r;%gzrr:ﬁﬁtniogzagtr“@ink%rgvl?llétlgde
Fundamental Frequency (FO) ~ vocal increase and formant behaviour? = = .
» average f0 mpreased for every spe‘aker,ln the ~ « the higher the increase in vocal effort Z o g . ,
Lombard condition compared to the ‘free’ speech  the higher the shift in F1 : 5
Comparison of average FO in free and Lombard speech for all speakers ~ nO COrreIatlon between the amOunt Of 0 » . 5 .
~ vocal effort increase In the Lombard "' mplitude Lombard Amplitudefree e e e e
210 =, . r=0.6695, df = 8, p = 0.0341 r=0.1571, df = 8, p = 0.6646 Amplitude Lombard - Amplitude free (dB)
~condition and the change In F2 and F3
170 . . . Scatter plot showing correlation between amplitude catter nlot showina correlation between amplitude
g ~ * speakers who had a higher increase In _ measurements and shiftin F2 for front vowels o casuraments and ShIINES
2 ” i ~ vocal effort had a comparatively lower g, | T
1 1 1 1 . ~ shift in F3 than those whose vocal = S
Nl 'R N 'R °R M) 1 Increase was not quite as high R g =
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aee  aLombarc speakers ~ *was the lack of vocal effort increase In >, .
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by changing aspects of voice quality?





