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Abstract
Forensic linguistics in particular forensic phonetics as a 
discipline is growing apace and attracting more and more 
attention from linguistics, legal academics, public prosecutors, 
psychologists and others in related fields.
The purpose of this paper is a simple one: to give a 

concise but informative picture of the breadth of linguistic i.e. 
phonetic expertise which has been introduced into legal cases 
by professional experts in Russia. The paper presents the 
results of the studies in such priority fields of modern forensic 
speechology as identification of foreign speech, of interfered 
speech, identification of speech signal distorted with the help 
of special devices, the so-called voice changers, emotional 
speech (especially the state of 'fear' which is of paramount 
interest for experts), automation of phonetic expertise.

1. Introduction
It is now some thirty years or more since phoneticians in 
Russia were first approached and asked to act as expert 
witnesses on matters relating to audio recordings of speech.
Today the work of forensic phoneticians consists of the 

following areas:

− Forensic speaker identification.
− Determination of unclear or contested utterances.
− Authenticity examination of audio recordings 
(authentication of tapes).

− Evaluation of speaker recognition evidence given by lay 
witnesses.

− Speaker profiling.
− Speech decoding.
− Recording enhancement.
− Voice line-ups.

Forensic speaker identification undertaken from audio 
recordings by phoneticians:
− methodologies, reliability, practice;
− reliability of speaker recognition evidence provided by 
expert witnesses;

− organization of speaker identification process;
− uses of auditory phonetic and acoustic analysis in 
determining the content of noisy and difficult audio 
recordings;

− speaker profiling: uses of phonetic, sociolinguistic, 
dialectological data in determining regional, social and 
other types of background of unknown speakers in 
criminal recordings;

− uses of auditory phonetic analysis concerning auditory-
phonetic examinations for:

a. segmental features;
b. pitch, rhythmical and fluency features (i.e. intonation, 

speech rhythm, elision, assimilation, pauses);
c. voice quality;
− uses of acoustic -phonetic examination which include:
a. fundamental frequency examinations;
b. spectrographic analyses;
c. energy-frequency domain examinations;
d. time domain examinations.

From this point of view we would like to emphasize that 
our goal has been and also will be to establish a baseline for 
future development in applied phonetics education especially 
on the domain of speech studies for forensic purposes.
There are differences between two notions: phonetics and 

speech studies. And this differentiation is very important for 
education of experts on the domain of forensic phonetics. 
Speech research has lately undergone profound changes: a 
narrow phonetic approach has been replaced by a wider 
approach based on all aspects of speech activities. That has 
resulted in the displacement of the centre of speech research 
and description. It is important not only “what did you say?” 
but “why did you say it?”, “whom did you say it?” etc.
From this point of view there are some stages in 

communication. We mean motivation, speaker’s purpose in 
communication act, communicative intention, specifity of the 
neurobehavioural programmes (the choice and coordination 
of verbal and non-verbal signals, planning of motor 
programmes before of process of speech, programme 
realization, the control of programme realization, physical 
signals (acoustical and optical), the functioning of sensory 
receptors, precategory perception, linguistic perception 
(phonological categorization), interpretation of linguistic 
utterances, interpretation of motivation and speaker’s 
purposes).
Now a speech researcher studies the behaviour of an 

individual in communication and in the situation of 
intercourse. As object we have discourse with linguistic, 
paralinguistic and extralinguistic types of information. 
Therefore purely linguistic information is only a part of 
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information in a speech signal because speech is only one of 
the communication channels used by a person. At the same 
time it should be stressed that extralinguistic and non-verbal 
aspects of communication are not obligatory in 
communication transmission [1]. 
Nowadays the speech chain is regarded as communication 

chain in which the production (generation), transmission and 
reception of verbal information are only parts of the 
communicative process.
There are all grounds to think that decoding of speech is 

an active process, result of complex behavioural activity. 
During auditory perception and interpretation of speech a 
listener uses different sources of information in addition to an 
input acoustic signal (speech situation, psychological context, 
non-verbal reference-points, language stratification:
semantical, lexical, syntactical, phonological levels of 
utterance). All these features are the object of the discipline 
“speechology” [1].
Education in speechology must take the subject matter, its 

status as a basic science and its contribution to applied 
sciences into account, it must be broad enough to encompass 
all aspects of oral/ aural communication from theoretical, 
methodological and empirical points of view in order to 
prepare the ground for specialisation and practical application 
on the domain of forensic phonetics. It would be possible on 
the basis of special education of forensic phoneticians and not 
only for Russian. For foreign languages too.

2. Research Results

2.1. As new means of distant learning of forensic phoneticians 
was made automated workplace of forensic phonetics expert 
electronic encyclopaedia [2].

Electronic Encyclopaedia:
• is made as a Help-file possessing all the properties and 
advantages of Windows Winhelp systems;
• is a hypertext electronic document having a developed 
network of links and references, where references to 
additional (clarifying) information are linked to the 
information displayed on the screen (to hotspots that are 
highlighted); the hotspots can include fragments of text, 
specific phrases and words, and parts of graphic images;
• helps to quickly and easily scroll between different parts 
of the electronic document and to get reference information in 
“pop-up” windows;
• provides a possibility of simultaneously displaying 
graphic and textual information on the screen, and also of 
listening to speech samples;
• helps promptly print out selected fragments of text or 
graphic information;
• is based on the MSR-FONO complex with the 
operational system Windows;
• is compatible with speech input/ output tools (by 
computer speech laboratories CSL KAY, the board STC 
H118 CRT and the multifunctional digital signal registration 
complexes MSR ESTRA), as well as with the speaker 
identification system DIALECT on the basis of oral speech.
Purpose:
• information support of a forensic phonetics expert with 
theoretic fundamentals of oral speech analysis and speaker 
identification;

• step-by-step instructions and methodological guidelines 
for performing forensic expert examination with the help of 
automated tools;
• training of experts for phonetic examinations [2].

The Database of forensic phonetic knowledge of Electronic 
Encyclopaedia contains the following aspects:

• information on legal aspects of speaker identification on 
the basis of oral speech (the notion and objectives of forensic 
identification, the procedure essence, the object, goals and 
objectives, the legal and normative regulations, the objects 
and subjects of the expert examination);
• language and speech theory (natural language, native/ 
non-native, literary language, territorial dialects, sociolects, 
jargons, slangs, types of colloquial language, bilingualism, 
language interference, spoken language, speech 
communication, types of speech communication, spontaneous 
speech);
• speech production mechanism (anatomical, 
paralinguistic, physical, intellectual, linguistic, extralinguistic 
types of aspects of speech production, original and acquired 
speaking skills, types of aspects, phonation, quality of voice, 
articulation and coarticulation, segmental and suprasegmental 
speech units);
• speech perception mechanism (anatomical and 
physiological nature of speech perception, psychoacoustics 
and psycholinguistics, specific features of speech perception 
with noise or interferences, perception of segmental and 
suprasegmental speech units);
• linguistic, paralinguistic and extralinguistic speech 
information (phonetic, phonological, lexical, syntactical, 
semantic, pragmatic, phonostylistical speech levels of 
utterance, the modal – evaluative, emphatic and emotive 
information, voice and articulatory tract pathologies, the 
speaker’s psychical status and neurophysiological features);
• the description of principles of building automated 
speaker identification systems on the basis of spoken 
language and the functional scheme of the identification 
systems on the basis of spoken language and the functional 
scheme of the identification process;
• the description of algorithms for mathematical 
processing of speech signals, for the calculation and 
comparison of acoustic  features, of the essence of “inter- and 
intraspeaker variance” in the speech features, of the statistic 
decision-making rules and their adaptive retraining;
• the list of linguistic identification features of  a speaker’s 
oral speech, methods to determine and compare those 
features;
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• the step-by-step instructions for the expert conducting  
speaker identification (the input and segmenting of speech 
signals, the assessment of the records’ quality, the 
determination and comparison of the acoustic and linguistic 
features of speech flow, of separate phrases, words and 
sounds, decision-making, writing an expert conclusion);
• the standard examples of expert conclusions;
• the terminological dictionary of a forensic phonetics 
expert;
• answers to questions which often arise during expert 
examinations;
• all types of transcription with additional diacritic signs 
for Russian;
• forensic phonetics thesaurus;
• speech patterns of Russian [2, 3].
This encyclopaedia work is dedicated to the computer 

distance learning and different distance learning systems, as 
well as to the analysis of requirements to such systems.
As it is known, applied linguistics is a very wide science 

which studies the language in different situations of its 
application, works on methods of developing language 
systems and language process and includes different 
directions. One of these directions is speechology.
The notions of “new information technologies” and 

“education” are often used together. From the one hand, it is 
impossible to increase quality and effectiveness of teaching 
modern high-qualified specialists. From the other hand, 
education system itself is the source of creating and 
developing new technologies.
Distance Learning can solve a lot of problems which 

education system is facing now.
It could be possible to make the following conclusions:
1. computer distance learning is a new stage in 

education of forensic linguists;
2. computer education requires higher technology, than 

old computer based training courses could give, 
which can be achieved with the use of multimedia;

3. IBM Personal Learning System – one of the distance 
learning systems which meets the requirements to 
systems of distance learning.

2.2. In forensic phonetics experts are more and more often 
involved in cases where they have to identify the voice of a 
foreign speaker. This problem is most important today for 
Russia.

Until now very little is known about the effects of the 
native–language background on speaker identification.
Our research includes three languages: English, French 

and Russian.
We had three groups of subjects:

1. native speakers;
2. non-native speakers with knowledge of foreign language;
3. non-native speakers without knowledge of foreign 

language.
The results of our experiments can be interpreted as 

additional support for the hypothesis that language familiarity 
plays an important role in speaker identification. But the 
resulting picture could be characterised as very difficult and 
complex. There are a lot of factors that can influence final 
data.

2.3. The research work represents also theoretical bases of the 
acoustic analysis of speech in application to the experiment 
carried out in the Forensic Expert Centre (now in Moscow 
State Linguistic University) that deals with identification of a 
speaker according to his speech characteristics. The subject of 
the research is concerned with the analysis of the changes 
between the standard acoustic signal of male voice and the one 
that was distorted by "The Voice Changer-2".

Firstly the acoustic structure of speech is described: here 
we give our account for the speech sounds as the subject of 
acoustics, a few general characteristics of hearing, the main 
notions of the acoustic analysis, the basic methods and 
algorithms of digital analysis of the speech sounds and 
particularly of Russian vowels (their peculiarities: formant 
frequencies, intensity, length). We point out the fact that the 
changes in the pitch of vowels do not affect their formant 
frequencies that can be very valuable for our research. Here 
we also report on the tempo of the speech, the oscillographic 
analysis of speech (to enrich our general knowledge of these 
points). A very important thing is that we underline the 
leading role of the experiment in phonetics and the 
importance of its analysis (instead of observing only).
Secondly the importance of the knowledge of methods 

how to process digital signals is underlined and the domains 
of practical appliance of results of acoustic analysis are 
shown. There are examples of how-to-do-it and explanations 
of the analysis stages.
Thirdly we pay attention to modern methods of voice 

changing and identification of a speaker. We touch upon the 
production of special devices for voice changing and the 
ability to identify a person in the cases when the voice was 
changed. An experiment to analyse the effects of the use of 
voice changing or pitch-shifting algorithm was carried out on 
the example of "The Voice Changer-2". It electronically 
restructures human voices to have real-time telephone 
conversations in a disguised voice. The device is made to 
offer 8 different voice settings, ranging from the so-called 
child's voice to a very low adult's voice with natural sounding 
speech.
Quite often a doubtful phonogram of a record of a 

telephone conversation becomes the subject of the expert 
research. And it is possible nowadays to change the voice of a 
participant of a conversation with the use of the latest 
technologies. Many modern programmes of analysis and 
conversion of audio signals include pitch shifting and voice 
changing without the change of the speech tempo. About ten 
firms in the USA produce special devices that can be 
connected to the telephone and contain a microchip that is 
made to change the voice of a speaker. Families who have 
small children or elderly or ill people who often have to stay 
alone use them. But the thing is that the voice changing 
systems are being widely used by criminals and it is very 
difficult to discover this fact. That's why the subject of this 
research work is justified: one should examine the features of 
the devices of this type to state the fact of the changing and to 
try to identify the changed voice with the original.

Material of research: books of general phonetics; articles 
of different scientists concerning the problem of voice 
identification; operating instructions of "The Voice Changer-
2", a sentence from a linguistically balanced text recorded on 
a tape inserted into a built-in tape recorder of a telephone and 
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than converted into digits: an original signal, a lowered and a 
heightened signals.

Material under test: the voice of a male speaker (original 
and changed).

Procedures: the analysis of the changes between the 
standard acoustic signal of male voice and the one that was 
distorted by "The Voice Changer-2': pitch analysis, length and 
formant analysis.

Devices/programs used: a Panasonic KXFX 130 BX 
telephone with a built-in tape recorder; CSL 4300 – a digital 
converter specially made for personal computers; the Voice 
Changer-2/Multi-Speech Analysis Workstation, model 3700-
16-bit, version 1.20; Sound Forge Cool Edit.

Research results:
The algorithms of "The Voice Changer-2" make changes 

in the pitch of the frame by contracting or extracting of short 
speech sections while their length and individual 
characteristics are the same as in the original. We managed to 
find out the source of the changes in the signals and with the 
help of our predecessors to analyse it. The translation of the 
operating instructions of "The Voice Changer-2" helped us to 
learn peculiarities of this device. The research work gives us 
to understand the main ways of the acoustic analysis: what 
should be analysed and what should not in the described case. 
The research work poses new problems of identification of a 
speaker.
We would like to point out that the expert researches of a 

record of a telephone conversation were and are conducted 
every day in the Forensic Expert Centre. Methods of speaker's 
identification taking into account the influence of the voice 
changing devices and programmes are being developed there. 
Basing on the results of the previous studies a more profound 
and comprehensive analysis should be carried out in the 
future to try to learn more specific features of an unmistakable 
identification.
The studies of the experiment have shown that "The 

Voice Changer-2" contracts fragments of speech in the case of 
pitch heightening and they are repeated automatically to make 
the tempo remain unchanged. "The Voice Changer-2" extracts 
fragments of speech in the case of pitch lowering and they 
lengthen to make the tempo remain unchanged.
The research work is a contribution to a very important 

branch of forensic science which is known as phonoscopy. As 
it deals with the analysis of the sounding speech the linguistic 
traces of the work are clear – it demands the knowledge of 
acoustic features of the speech signal. This work can serve as 
a pattern of acoustic equipment analysis. 

2.4. Another aspect of modern speechology which was of 
special interest to us as its study can give more clues to 
effective speaker identification is interference. We present 
some preliminary results of the analysis of the speech corpus 
on the basis of interfered accented foreign speech (Russian-
English interference) by means of computer software. It covers 
the project’s first steps in recognizing interfered speech using 
a computer. First of all, it was very important to build a 
database of the most frequent errors which lead English speech 
to be recognized as that of native Russian speakers. A 
description of all types of Russian-English interference from 
the point of view of aural perception was given in [4, 5]. The 
total number of speakers comprises 40 students (native 
language - Russian) majoring in Applied Linguistics and 
having studied English professionally at university level for at 

least 2,5 years. We tried using the programme Via Voice 
(IBM) intended  to be used as voice dictation software. To 
study the art of recognizing interfered speech, a database of 
the most frequent errors both on the side of the system and on 
the side of the users was required. In this paper we are going 
to present that part of the errors database made by the 
automatic speech recognition system when it was processing 
foreign speech. This system uses specific methods of 
adaptation. The automatic speech recognition system‘s errors 
are determined by specific interference. Firstly, male and 
female variants of speech seemed to have slightly different sets 
of problems for the automatic speech recognition system. 
Secondly, most errors occurred in one-syllable words which 
turned out to be much more difficult to recognize than multi-
syllabic words. And thirdly, the error rate for consonants was 
much higher than the error rate for vowels. Errors in 
recognizing vowels in strong and reduced positions were 
verified separately, while errors in consonant recognition were 
verified at the beginning, the middle and the end of words [4, 
5]. 

The next steps of our research will be to build four types 
of phonetic databases:
• a DB of typical errors for Russian-English interference 
concerning segmental, suprasegmental and prosodic features 
based on the findings of native listeners through aural 
perception;
• a DB of typical errors for Russian-English interference 
concerning segmental, suprasegmental and prosodic features  
based on the findings of automatic speech recognition 
systems;
• a DB of typical errors for English-Russian interference 
concerning segmental, suprasegmental and prosodic features 
based on the findings of native listeners through aural 
perception;
• a DB of typical errors for English-Russian interference 
concerning segmental, suprasegmental and prosodic features 
based on the findings of automatic speech recognition systems.
The data is very important in identifying speakers by way 

of interfered speech.
The results of this project are planned as an additional 

module to our Electronic Encyclopaedia for forensic 
phonetics experts in Russia (see e.g. [2, 3]).
The auditory analysis of the Russian pronunciation by the 

Armenian speakers showed that there are specific transfer 
features of the Armenian pronunciation concerning vowels 
and consonants:

SPECOM'2006, St. Petersburg, 25-29 June 2006

546



• Phoneme substitution of the [y] in Russian by the [ı] in 
Armenian speech realization (e.g., [vy]–[vı], [my]–[mı]). The 
degree of transformation is bigger after voiceless fricative 
consonants.
• The degree of vowel reduction for unstressed vowels for 
interference form is less (e.g., unstressed [a] for interference 
variant is similar stressed [a] in Russian: [vadá]–[vadá]).
• The stressed close [e] is transformed to the open [ε] (e.g., 
[bjélyj]–[bεlıj]).
• The nasalization of the [ã] and [õ] regarding clusters [an], 
[�n] in the position before consonants (e.g., [ankará]–[ãkará]; 
[on svój]–[õ svój]).
• Substitution of palatalized consonants by corresponding 
non-palatalized ones (e.g., [t’en’]–[tεn]).
The next example regarding interference variants would 

be the results of the comparative analysis of the Russian 
pronunciation by Belorussian speakers:
• Substitution of the Russian stressed [a] by the vowel [o] 
concerning verbs (e.g., [spáivat’]–[spójvat’]).
• The vowel [y] is realized in the position after non-
palatalized [t], [d] (e.g., [dizεl’]–[dyz’εl’]).
• The Belorussian consonants are divided into two groups 
regarding duration characteristics: long – shot consonants 
(e.g., [v’ıs’el’jı�]–[v’as’el’:e]).
• Substitution of the [v] by [w] ([tráfka]–[tráwka]).
• There is no reduction of the vowel [o] (e.g., [t’ihъ]–
[t’iho]).
• Substitution of the unstressed [ı] by [a] (e.g., 
[pl’isún’jь]–[pl’asún’jь]).
• Substitution of the unstressed [eı], [ı] by [ε], [ı] (e.g., 
[náb’eir’εžnoj]–[nábεrεžnoj]).
• Substitution of the [š’:] by the consonant cluster [šč] 
(e.g., [p’r’iš’:úr]–[pryščúr]).

2.5. The problem of identifying the emotional state of the 
speaker (especially “fear”) remains one of the most up-to-date 
and actual topics of the applied linguistics direction in that 
deals with identifying a person by his or her voice. This 
problem has not been paid much attention in this country so 
far [6].

Emotionally charged speech can be marked in different 
ways: e.g. by intonation, means of lexical devices, emotional 
suffixes, interjections and particles.  In this research we 
decided to pay special attention to particularities of verbal 
description of emotional state “fear”. The actuality of this 
research is explained by the fact that the solution of the 
problem of identifying the emotional state of a person is 
urgent for forensic phonetics and forensic linguistics and a 
number of other fields of knowledge. It is necessary for a 
forensic expert to possess the full range of “fear” definitions.  
A database on emotional state ”fear” is worked out in 

Microsoft Access 97. The following fields are to be found 
in the main form of the database: expression, keyword, 
context, original source, type of fear (ranging from anxiety to 
phobia), language of the original source, genre, stylistic 
device (if there are any), semantic focus. In order to cover as 
many types of fear description as possible on the one hand 
and to determine the semantic field on the other hand, 
examples are taken from various genres of literature, such as 
detective stories, classic literature, psychology (in conformity 
with children and with adults) and science fiction.  

The database will be able to find all examples that contain 
a particular word, show types of fear against each example 
and calculate the percentage of each type of fear mentioned.

3. Conclusions
In this paper we have made a survey of a number of our 
studies on some burning issues in modern forensic 
speechology:
• the problem of experts training;
• identification of foreign speech;
• identification of interfered speech;
• identification of distorted speech;
• identification of emotional speech;
• the problem of expertise automation.
It is necessary to stress the importance and urgency of the 
problems under consideration as forensic speaker 
identification is at the top of the agenda nowadays.
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