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IDENTIFYING CRIMINALS BY THEIR VOICE

THE EMERGING APPLIED DISCIPLINE OF FORENSIC PHONETICS

It is 5 late winter’s evening. In the service
station, business is quiet. The attendant is alone
with cigarettes, munchies, magazines and
paraphernalia of our car culture. A customer
enters. In a hurry, he waks up to the counter
pulling something from his black leather jacket.
The attendant looks up to see a gun pointing at
her head. “Empty yer till or I'll blow yer fuckin’
€ad off”. The cash is fumbled across the counter
to more, real-sounding death threats. The
assallant decamps, leaving the whole of the
robbery, and the sobs of the now hysterical
attendant, on the surveillance video. A suspect is
arrested, taken in for questioning. At the end of
the interview, which is recorded on cassette, he
is charged.

Part of the potential evidence in this unfortunately
typical scenario is the voice recordings. More and
more often expert opinions are being sought, by
prosecution and defence in our adversarial legal
system, as to whether two or more recordings are of
the same speaker. Is it possible to tell from a
comparison of the threatening voice captured on
video and the voice recorded during the police
interview whether they come from the same speaker?
Our common experience that we can recognise
speakers by their voices, and the existence of
automated speaker verification systems (where an
individual is recognised by a computer), suggest that
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the same language. Speech sounds are structured and
systematic and can be described in considerable detail
by a trained phonetician, and the production of a
detailed transcription after careful listening is usually
the first stage in a forensic analysis. Of course, the
recordings need to be listened to before this to decide
whether they are of adequate quality for analysis.
Many samples tendered for analysis are so poor, with
background noise, or limited amounts of speech, that
nothing can be done with them. Another real-world
limitation of auditory analysis is that it is not easy to
compare a voice recorded over a telephone or video
with one recorded directly.

A phonetician’s auditory transcription can be used
to compare accents. One bomb threat case is reported
in the literature where the accused was acquitted
because he had a New York accent and the criminal
voice came from the Boston area. The differences
were hardly noticeable to the members of the
Californian court, but were perfectly clear to the
expert witness, who had specialist knowledge on the
phonology and phonetics of American dialects. In
Australia, dialect differences in pronunciation are
very small and not on a par with those in Europe or
America. So, although they could conceivably help to
exclude a suspect, their potential for identifying
individuals is very weak.

In an auditory analysis, a phonetician will also

that showed it was extremely unlikely the same
speaker was involved. (They also noted some
auditory differences that had been missed by the
prosecution experts.) Because of this, and also
because quite often auditory comparisons do not
reveal useful differences, most investigators will
concentrate on comparing the acoustics of the two
recordings. Acoustic analysis also lends itself to
quantification and statistical analysis in a way that
auditory analysis does not. However, an auditory
transcription of the data is indispensable for deciding
which bits, if any, are comparable enough for an
acoustic analysis.

Acoustic analysis

In speech, movements of the lungs, vocal cords,
tongue, soft palate and lips are precisely coordinated
to make the air in the vocal tract move. This causes
complex variations in air pressure to radiate from the
speaker’s head — an acoustic disturbance we
perceive as speech sounds.

The acoustic theory of speech production tells us
that speech acoustics are uniquely determined by the
speaker’s anatomy. If we know the dimensions and
configuration of a speaker’s vocal tract, we can
predict its acoustic output. It is also relatively easy
nowadays with our advanced digital signal processing
technology to quickly extract and quantify acoustic
parameters from recorded speech — even for medium
quality recordings — and to use these to characterise
the speaker as they are speaking on that particular
occasion. As an example, the diagram shows two
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individual is recognised by a computer), suggest that
it should be possible. Our confidence in technology
projects this belief into the realms of the fanciful in
the voice identification scene in the Harrison Ford
movie Clear and Present Danger. But we also make
mistakes in recognising speakers, especially over the
telephone. And in the real world speaker verification
systems are not infallible: they have to be tuned to
accept a certain percentage of false identifications
and false rejections.

Auditory analysis

When someone speaks, they turn a wish to
communicate into sound — sound that can be
decoded and understood by any listener who shares

In an auditory analysis, a phonetician will also
listen for idiosyncrasies which might aid in
identification or exclusion of suspects. These include
speech defects, or unusual articulations. It stands to
reason, however, that such features can only be of
forensic value if we know their distribution in the
relevant population. In the majority of cases — less
so of course for speech defects than idiosyncrasies —
we unfortunately don’t know. ’

However, relying just on auditory comparisons is
not enough. In a well-known case involving a
telephone fraud two prosecution experts had
identified the suspect’s voice auditorily as the voice
of the fraudster, with a very high degree of certainty.
The defence, however, produced an acoustic analysis
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Spectrograms and wave forms of two tokens of the word fuckin’. (A) = Suspect volce
{“...straight to the fuckin’ bank”). (B) = Criminal voice (“Where’s yer fuckin’ tll...”). Both
fuckin’s occur in prosodically comparable environments, immediately before the tonic
syllable, with the first syllable stressed. Although there are audible differences (Ak2 vs. ak),
with rather big acoustic differences in the first syllable, and these are consistent with other
tokens in the two samples, it is not possible to say whether they are to be explained as
coming from different speakers (the likely explanation), or the same speaker using voices
differing In threat.
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spectrograms and their corresponding wave forms
produced on commercially available software
(Signalyse). They show two tokens of the word
fuckin’: one spoken by the robber in a recent armed
hold-up, and one spoken by the suspect in an
intercepted telephone call.

This all looks promising for forensic speaker
identification. Why not measure the acoustics of the
assailant’s speech during the robbery, and compare
them with that of the suspect in the interview? If the
acoustics are the same — if they do not differ
significantly — he’s guilty, if not, innocent.
Unfortunately, this will not work. We know this
from a combination of limitations imposed by the
real-world situation, and phonetic and linguistic
knowledge of what information is encoded in a
speaker’s voice and how it is encoded. Most
importantly, we know it is commonplace for the
same speaker to show significantly different
acoustics. We also know that it is possible for two
different speakers not to differ significantly in
acoustic parameters that can normally be measured
under forensic conditions.

Given that the task of forensic speaker
identification involves effectively open-class
verification under considerably less than perfect
conditions, more sophisticated probabilistic
approaches are required. But here again we
encounter difficulties, since there is almost a
complete lack of statistical information on the
distribution of acoustic parameters in relevant
populations. This means that, with very few
exceptions, we are as yet unable to quote
probabilities of two recordings coming from the
same vocal tract. This is not of course to deny the

possibility of forensic speaker identification, since it
is clear that cases exist which phonetic evidence has
been instrumental in resolving. However, it is
notable that most of these have involved proving the
defence case, that the accused was not in fact the
speaker. It is more difficult to state the conditions
under which one would be prepared to say that the
same speaker was involved.

In spite of all the present limitations, there are
grounds for optimism, since the situation can be
considerably improved. The major tasks ahead are to
determine the distribution of relevant acoustic
parameters in varieties of Australian English, and to
test how reliable our methods using these parameters
are. Relevant parameters are those with, among
other things, relatively large between-speaker
variation and relatively small within-speaker
variation. With this knowledge, we should be able to
quote the probability of getting the observed
acoustic patterns under the assumption that the
recordings come from the same speaker, and,
equally important, the probability of the acoustic
evidence assuming the recordings come from
different speakers. The combination of these two
probabilities yields a value — the likelihood ratio —
that quantifies the relevance and strength of the
evidence. This is a so-called Bayesian approach
which is claimed to be superior, both logically and
legally, to forensic evidence presented in terms of
classical statistical probability.

The current state of Forensic Phonetics
Research into Technical Speaker Recognition —
that is, the use of analytic techniques, whether by
trained listeners or machines — has been carried out
since the early sixties. Its forensic application had a
controversial history, especially in the USA in
conjunction with the claim that individuals can be
recognised by visual examination of so-called

voiceprints. (This is a particularly infelicitous and
misleading term in forensics, because voiceprints,
that is spectrograms, are not comparable fo
fingerprints.) The reliability of forensic speaker
identification is still debated, and presumably will
remain so until more is known about the distribution
of auditory and acoustic parameters in the general
population, and until methodology is subject to
testing. Nevertheless, a need has resulted in the
emerging discipline — really an applied discipline
— of Forensic Phonetics, which is now somewhat
more mature than is appreciated in legal circles. In
1991 the professional body the International
Association for Forensic Phonetics was established
to promote scientifically sound analysis. There are
government-funded centres for forensic speaker
recognition in the USA and in several European
countries. Australia lags behind. Forensic phonetic
work here is undertaken mostly by academic
phoneticians who have adequate knowledge of the
complexities in the relationship between a speaker
and the phonetics of their voice. Usually this work is
done in addition to their normal research.

The latest development in Australia was the
establishment, in 1995, of a Forensic Speaker
Identification Standards Committee by Australia’s
professional body of speech scientists, the Australian
Speech Science and Technology Association. This
committee is now considering proposals for
accreditation, blind testing and other aspects of code
of practice.

Dr Rose is Senior Lecturer in the Department of
Linguistics at the Australian National University. He is a
member of the Forensic Speaker Identification Standards
Committee of the Australian Speech Science and
Technology Association, of the International Association
of Forensic Phonetics and a former Member of Council of
the International Phonetics Association.






