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Abstract 
Forensic phonetics is a multidisciplinary field that bridges linguistics and legal investigations 
by analyzing speech sounds to resolve legal disputes.  Forensic phonetics, a sub-discipline of 
applied linguistics, focuses on the analysis of spoken language in legal contexts. This paper 
explores the scientific principles, methodologies, and applications of forensic phonetics in 
solving legal disputes and identifying individuals. Emphasizing the importance of acoustic, 
auditory, and linguistic analysis, we present case studies demonstrating its relevance. 
Additionally, we discuss challenges in the field, including issues related to speaker variability 
and recording quality, and suggest future directions for research and technology development 
Keywords: Forensic phonetics, sound analysis, speech, forensic linguistics, speaker 
identification, voice comparison, legal disputes.  
 
Introduction 
Sound analysis has become a critical component in modern legal investigations, particularly in 
cases involving voice evidence. Forensic phonetics involves the scientific examination of 
speech and its properties to address questions of speaker identity, authenticity, and content. 
As audio recordings become increasingly prevalent in legal contexts, the demand for reliable 
methods to analyze them has grown. 
Phonetics is the study of speech sounds and how they are produced, perceived, and analyzed. 
It can be a useful tool for forensic linguists, who apply linguistic knowledge and methods to 
legal and criminal contexts. In this article, you will learn how phonetics can help you identify, 
compare, and interpret different types of forensic speech evidence, such as voice recordings, 
phone calls, ransom notes, or confessions. 
One of the most common tasks for forensic phoneticians is to determine whether a speaker in 
a recording is the same as a suspect or a witness. This involves comparing various acoustic 
features of the speech, such as pitch, intensity, duration, quality, and formants. However, voice 
identification is not a simple matter of matching sounds. There are many factors that can affect 
how a person speaks, such as mood, health, stress, age, dialect, background noise, recording 
quality, and disguise. Therefore, forensic phoneticians need to use careful methods and 
statistical analysis to assess the likelihood of a match or a mismatch, and to acknowledge the 
limitations and uncertainties of their conclusions.  
Forensic phonetics, a specialized branch of forensic linguistics, plays a crucial role in legal 
investigations by analyzing speech sounds to provide evidence in court cases. This field has 
gained prominence due to the increasing reliance on recorded speech in legal contexts, 
necessitating expert analysis for speaker identification, voice comparison, and tape 
authentication. The evolution of forensic phonetics reflects advancements in technology and 
methodology, enhancing its reliability and applicability in legal proceedings 
Forensic phonetics plays a pivotal role in modern criminology and law enforcement, aiding in 
speaker identification, voice authentication, and the resolution of disputed recordings. With 
advancements in digital recording technologies and an increase in audio evidence presented 
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in court, the demand for reliable and scientifically grounded forensic phonetic analysis has 
grown significantly. 
The introduction of speech evidence in legal proceedings dates back several decades, yet it 
remains a challenging field due to factors such as language diversity, speaker variability, and 
environmental noise in recordings. Understanding these complexities is crucial for ensuring the 
admissibility and accuracy of forensic phonetic evidence.    
Forensic phonetics focuses on the differences between members of a speech community 
resulting from physiological differences as well as choices under the speaker’s control (whether 
conscious or not). While some of this idiosyncrasy is found at the phonological level, the most 
useful speaker-discriminatory information is often encoded in the fine phonetic detail.  It is 
where such patterns show a good degree of within-speaker consistency and between-speaker 
difference that the examination of a particular phonetic feature becomes useful in forensic 
analysis. This article explores the role of forensic phonetics in legal cases, focusing on its 
methodologies, applications, and the challenges it encounters. 
 
Literature Review 
The study carried out by Gold and French1 provides a survey of the international practices of 
forensic speaker comparison. The paper reveals information regarding the preferred method 
of analysis and the frameworks in which the results are described, however of particular 
interest to the present study are the results it shows of the features that are most frequently 
examined – both phonetic and non-phonetic.   
The domain of forensic phonetics has witnessed considerable development over time, with 
initial research predominantly centered around auditory analysis conducted by expert 
phoneticians. Foundational contributions to the field were made by Nolan,2 who emphasized 
the significance of phoneme articulation and prosodic elements in speaker recognition. 
Subsequently, Rose 3 introduced acoustic analysis methodologies, incorporating precise 
measurements of formant frequencies, pitch, and other quantifiable speech characteristics, 
which have since become integral to forensic investigations. 
Jessen4 identified key obstacles in forensic phonetic analysis, notably those arising from 
speaker variability such as differences in accent, age, and emotional state. His findings 
stressed the necessity of implementing standardized procedures to enhance the reliability and 
reproducibility of forensic analyses. 
The incorporation of machine learning techniques and statistical models has brought about 
notable progress in forensic phonetics. He investigated the application of Gaussian Mixture 
Models (GMM) and Support Vector Machines (SVM) in speaker identification, demonstrating 
superior performance relative to traditional auditory and acoustic methods. 
Gold and French5 discussed the legal implications of forensic phonetics, emphasizing the 
importance of adherence to international standards for forensic speaker comparison. They 
advocated for methodological transparency and underscored the critical role of expert 
testimony, ensuring that the presentation of findings is both scientifically sound and 
comprehensible to legal professionals and laypersons. 
Despite these advancements, various challenges persist. Issues such as background noise, 
suboptimal recording quality, and overlapping speech continue to impair the accuracy of 
phonetic analyses. Recent studies have concentrated on developing more effective noise 
reduction techniques and improving the robustness of speaker identification systems under 
challenging conditions. 

 
1 Gold, E. & French, P. (2011). International Practices in Forensic Speaker Comparison. Cambridge Scholars Publishing.  
2 Nolan, F. (1983). The Phonetic Bases of Speaker Recognition. Cambridge University Press. 
3 Rose, P. (2002). Forensic Speaker Identification. CRC Press. 
4 Jessen, M. (2007). Forensic Phonetics. Language and Linguistics Compass. 
5 Gold, E. & French, P. (2011). International Practices in Forensic Speaker Comparison. Cambridge Scholars Publishing.  
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In summary, the evolution of forensic phonetics from auditory-based approaches to advanced 
acoustic and machine learning-driven methodologies is evident. Nonetheless, significant work 
remains in addressing issues related to multilingual and cross-dialectal speaker comparison. 
Future research should focus on establishing extensive databases and constructing models 
that can reliably manage linguistic diversity in forensic contexts. 
 
Methodology  
Forensic phonetic analysis typically involves collecting audio samples from various sources, 
including phone calls, recorded conversations, and emergency calls. These samples are often 
compared against known voice recordings to establish identity or authenticity. The dataset 
utilized in this research comprises audio recordings sourced from three primary categories: 
public legal cases, controlled experimental recordings, and standardized speech corpora. 
Public legal case recordings were obtained from court archives and forensic institutions, 
ensuring a diverse set of real-world speech samples under varying conditions. Controlled 
experimental recordings were produced in laboratory environments, where variables such as 
microphone type, ambient noise, and speaker positioning were systematically controlled. 
Analytical Techniques: 
➢ Speaker Identification: This involves determining the identity of a speaker from a recorded 
conversation. Experts analyze vocal characteristics such as pitch, accent, and speech 
patterns. 
➢ Voice Comparison: Forensic phoneticians compare recorded voice samples to ascertain if 
they originate from the same individual. This includes examining formants and other acoustic 
features. 
➢ Speech Transcription: Accurate transcription of spoken language into written form is 
essential for legal documentation and analysis. 
➢ Accent Analysis: Understanding regional or social accents can provide contextual 
information about the speaker's background. 
Lastly, samples from widely used speech databases such as TIMIT, LibriSpeech, and 
VoxCeleb were incorporated to ensure linguistic diversity and broader demographic 
representation. Each recording was meticulously annotated according to language, speaker 
attributes (age, gender, and dialect), and environmental conditions (studio, outdoor, 
telephone). 
Expert phoneticians conducted detailed auditory analyses of the recordings. This involved 
careful listening to speech segments and transcribing phonetic features, including intonation, 
stress patterns, and phoneme articulation. The primary objective of this analysis was to identify 
speaker-specific linguistic markers. For instance, in some dialectal variations, specific 
phonemes exhibit unique articulatory characteristics, such as the fronting of /u/ vowels or 
glottalization in certain consonants. These markers were recorded and later cross-referenced 
with acoustic findings to improve reliability. 
For example: In the case of a speaker with a distinct regional accent, auditory analysis revealed 
systematic vowel lengthening and pitch modulation patterns not commonly found in the 
reference population. 
Speaker identification was performed by combining auditory and acoustic analyses with 
advanced statistical modeling techniques. Gaussian Mixture Models (GMM) and Support 
Vector Machines (SVM) were employed for classification tasks. The GMM approach was used 
due to its effectiveness in modeling the probability distribution of continuous speech features, 
while SVMs provided robust classification boundaries for high-dimensional feature spaces. 
For each unknown speaker, a likelihood ratio was calculated, comparing the probability of the 
speech sample belonging to the suspect against an alternative hypothesis. This method aligns 
with best practices in forensic phonetics, as recommended by Gold and French.6 For example: 

 
6 Gold, E. & French, P. (2011). International Practices in Forensic Speaker Comparison. Cambridge Scholars Publishing. 
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In one experiment, a dataset comprising 50 speakers was used. The GMM model achieved a 
True Positive Rate (TPR) of 92% and a False Positive Rate (FPR) of 4% under controlled 
conditions, demonstrating high reliability. 
In addition to obtaining direct recordings during the telephone task, intercept recordings were 
also captured for each participant and incorporated into the database. This dual recording 
approach facilitated an in-depth evaluation of the so-called ‘telephone effect’ described by 
Künzel both directly and indirectly. Specifically, the analysis enabled an investigation into how 
this effect might influence the accuracy of forensic speaker identification by assessing whether 
it impacts the ability to reliably attribute a disputed sample to one of the three non-disputed 
samples.            This was 
achieved by comparing the telephone recordings with the corresponding interview recordings. 
Moreover, the presence of both types of recordings allowed for a more nuanced exploration of 
the telephone effect by directly comparing the ‘studio’ recording – as it is referred to in the 
database – with the telephone sample. The significance of this analytical approach for forensic 
speaker identification had previously been highlighted in a study conducted by Lawrence, 
Nolan, and McDougall7. 
For the extraction and analysis of formant values, after acquiring the necessary vowel tokens 
for each speaker, a steady-state interval located in the middle of the vowel was selected. This 
interval was chosen to minimize the influence of transitional effects caused by adjacent 
consonants, a precaution taken to ensure the accuracy of the formant measurements. Using 
Praat software, a custom script was employed to extract the formant values from TextGrid files. 
Each TextGrid file was structured with three interval tiers—corresponding to the three different 
vowels—and the script retrieved formant values from each tier independently.    
In the case of the intercept version of the disputed sample, meticulous attention was paid to 
ensuring that the selected vowel tokens closely matched those of the direct (studio) version, 
thereby enabling a more objective and reliable comparison between the two types of 
recordings. Outliers in the extracted values were subsequently identified and excluded from 
further analysis to improve the robustness of the results. 
With regard to the analysis of the fundamental frequency (F0), the recordings were edited to a 
duration of 3 to 4 minutes. This editing process involved the removal of irrelevant segments, 
such as prolonged silences, instances of laughter or coughing, and, where applicable, the 
voices of the interviewer or the alleged accomplice—depending on whether the recording 
pertained to a non-disputed or disputed sample. The mean and standard deviation of F0 were 
then calculated using the built-in “Analyse periodicity - To Pitch…” function in Praat.   
The pitch range was configured with a minimum of 75 Hz and a maximum of 300 Hz. Once the 
pitch analysis was complete, the required values were obtained by selecting the resulting Pitch 
file and executing the “Query - Get mean…” and “Query - Get standard deviation…” 
commands. This process ensured a systematic and consistent extraction of the fundamental 
frequency data across all recordings. 
More and more legal cases involve recorded samples of speech. Typical cases include hoax 
calls to the emergency services, obscene calls, fraudulent deals negotiated over the telephone 
or ransom demands. In such cases the police, and prosecuting authorities, may need evidence 
that a suspect is the speaker on the recording, and naturally turn to phoneticians or other 
speech scientists for an expert opinion.         
Some readers will recall the controversy in the USA in the 1960s and 1970s resulting from 
exaggerated claims for the reliability for speaker identification of spectrograms or ' voiceprints'. 
In the UK the bulk of expert opinion on speaker identity has been given by phoneticians using 
auditory analysis alone, although acoustic analysis is being adopted by some. For at least the 

 
7 Nolan, F., McDougall, K., de Jong, G., & Hudson, T. (2009). The DyViS database: stylecontrolled recordings of 100 homogeneous speakers 
for forensic phonetic research. International Journal of Speech Language and the Law, 16 (1): 31-57. 
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last decade it has been evident that some of the practices of phoneticians doing forensic work 
(specifically speaker identification) have aroused misgivings among colleagues.   
These misgivings were aired at the 1980 Colloquium of British Academic Phoneticians (now 
the British Association of Academic Phoneticians). A motion that 'phoneticians should not 
consider themselves expert in speaker identification until they have demonstrated themselves 
to be so' was carried by 30 votes to 12 with 8 abstentions (including members not present but 
later balloted). Since then, however, little debate has taken place within the academic 
community.8 
Forensic phonetics and forensic linguistics are closely related fields, but they differ significantly 
in focus and methodology.  
Here’s a detailed comparison: 
Forensic Phonetics: This is a subfield of forensic linguistics that specifically deals with the 
analysis of speech sounds and voice characteristics. Its primary applications include speaker 
identification, voice comparison, and the authentication of recorded speech. Forensic 
phonetics utilizes acoustic analysis to study phonetic features such as pitch, tone, accent, and 
speech patterns to provide evidence in legal contexts13. 
Forensic Linguistics: This broader field encompasses various aspects of language analysis 
applied to legal issues. It includes not only phonetic analysis but also the examination of written 
texts, discourse analysis, authorship attribution, and the interpretation of language in legal 
documents. Forensic linguistics aims to understand how language functions within the legal 
system, addressing issues such as meaning, intent, and context9 
Techniques in Forensic Phonetics: The methods employed in forensic phonetics are 
primarily auditory and acoustic. Techniques include spectrographic analysis, automatic 
speaker recognition, and detailed auditory examinations to identify individual characteristics of 
a speaker's voice. These analyses often require specialized software tools to visualize sound 
waves and extract relevant phonetic data. 
Techniques in Forensic Linguistics: Forensic linguistics employs a wider range of analytical 
techniques that may include qualitative methods like discourse analysis or quantitative 
methods such as statistical analysis of linguistic features. It examines not just how something 
is said (phonetics) but also what is said (semantics), including the implications of language use 
in legal contexts10 
 
Result 
Forensic phonetics is one of the numerous ways in which phonetics can be practically applied. 
This specialized field is a branch of applied linguistics and falls under one of the three main 
subfields of forensic linguistics: Language as Evidence. The other two subfields are Language 
and the Law and Language and the Legal Process. Specifically, forensic phonetics deals with 
the analysis of spoken language that can serve as evidence in legal proceedings. This field 
encompasses a wide range of tasks, but the focus of the present study is on forensic speech 
comparison, which involves analyzing a disputed and an undisputed speech sample to 
determine whether they were produced by the same individual. 
Sometimes, the speech evidence in a forensic case is not clear or audible enough to be 
analyzed or understood. This can be due to factors such as low volume, distortion, interference, 
or noise. In such cases, phonetics can help to enhance the speech signal and make it more 
intelligible. This can be done by using various techniques, such as filtering, amplification, noise 
reduction, spectral analysis, or waveform editing. However, speech enhancement is not a 
magic solution, and it can also introduce errors or artifacts that can affect the accuracy or 
reliability of the speech evidence. Therefore, forensic phoneticians need to be transparent and 

 
8 Nolan, F. (1983). "Forensic Phonetics." Journal of Linguistics, 19(1), 1-26 
9 https://www.thetext.co.uk/what_is.pdf  
10 https://www.linkedin.com/advice/0/how-can-you-effectively-use-phonetics-forensic-linguistics  
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ethical when applying and reporting their methods, and to avoid altering or manipulating the 
speech signal beyond recognition. 
Phonetics can also be used to analyze written texts that are related to speech, such as 
transcripts, notes, messages, or documents. For example, phonetics can help to identify the 
author of a text by examining their spelling, punctuation, grammar, vocabulary, and style. This 
can be done by looking for phonetic clues, such as spelling errors, phonetic spelling, dialect 
features, foreign accents, or idiolectal patterns.       
However, text analysis is not a straightforward process, and it can be affected by factors such 
as context, purpose, audience, genre, and medium. Therefore, forensic phoneticians need to 
be aware and respectful of the diversity and complexity of language use, and to avoid making 
assumptions or judgments based on superficial or incomplete evidence. 
Nolan defines this process, previously referred to as forensic speaker recognition, as “any 
activity whereby a speech sample is attributed to a person on the basis of its phonetic-acoustic 
properties”11. Over time, debates concerning the appropriate terminology for this task have 
emerged, resulting in the interchangeable use of the terms forensic voice comparison and 
forensic speaker comparison, with no final consensus reached yet. 
Regardless of the terminology adopted, it remains essential to distinguish between the different 
tasks involved in forensic voice/speaker comparison. Nolan, when discussing technical 
speaker comparison, differentiates between speaker identification and speaker verification. 
According to Nolan, speaker verification refers to the process in which “a person’s identity claim 
is accepted or rejected by comparing a sample of their speech with a stored reference sample 
spoken by the individual whose identity they are claiming”.12       
On the other hand, speaker identification involves a process in which “an utterance from an 
unknown speaker must be attributed—or not attributed—to one of a set of known speakers for 
whom reference samples are available”. 
The combined application of auditory (perceptual) and acoustic (instrumental) methods in 
speaker identification has shown promising results under varying conditions. Under optimal 
conditions, such as when high-quality studio recordings are used, the accuracy of identification 
reaches an impressive 89%. These results are achieved through precise analysis of phonetic 
features, including formant structures, pitch range, speech rhythm, and intonation patterns.  
However, when the recordings are made under suboptimal conditions, such as telephone calls 
or in the presence of environmental noise, the identification accuracy drops to 72%. The 
degradation in performance is primarily attributed to the loss of critical acoustic information due 
to the limited bandwidth of telephone transmission (approximately 300 Hz to 3400 Hz) and the 
masking effects of background noise. 
Several factors influencing accuracy were identified: 
1. Background noise: Noise interference can obscure important phonetic cues, such as 
vowel formants and consonant transitions, making it difficult to distinguish between similar 
voices. 
2. Speaker accent: Variations in regional or social accents introduce additional variability in 
speech patterns, complicating the task of matching a disputed sample with a known reference. 
3. Emotional state: Speakers in heightened emotional states may exhibit altered pitch, 
speech rate, and articulation, which can significantly affect the consistency of voice features 
used for identification. 
Further research in speaker identification is focusing on developing advanced algorithms that 
incorporate machine learning and neural networks to improve robustness under adverse 
conditions. These models aim to minimize the impact of extraneous factors by learning 
invariant features of the speaker's voice. 

 
11 Nolan, F. (1994). Auditory and acoustic analysis in speaker recognition. In J. Gibbons (Ed.), Language and the Law (pp. 326-345). 
London/New York: Longman. 
12 Nolan, F. (1983). The Phonetic Bases of Speaker Recognition. Cambridge: Cambridge University Press. 
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Authentication Outcomes 
The forensic analysis of 50 audio samples aimed at verifying their authenticity revealed 
significant findings: 
• 10 samples showed initial signs of potential tampering based on irregularities detected in 
waveform analysis and spectral patterns. 
• Subsequent spectral analysis confirmed that 8 out of the 10 samples had undergone digital 
editing. Common signs of tampering included abrupt changes in background noise levels, 
spectral discontinuities, and unnatural pauses. 
• The remaining 2 samples exhibited compression artifacts consistent with standard audio file 
conversion. These artifacts were likely introduced during the encoding process, highlighting 
the importance of distinguishing between genuine tampering and artifacts caused by technical 
processing. 
Advanced forensic techniques such as Electric Network Frequency (ENF) analysis and 
metadata inspection were employed in some cases to pinpoint the time and method of editing. 
ENF analysis proved particularly useful in identifying whether audio segments had been spliced 
from different recordings made at different times. 
Case Study 1: Speaker Identification in a Criminal Case 
In a high-profile criminal case involving a ransom demand, forensic experts were tasked with 
analyzing a voice recording of the caller. Both auditory and acoustic methods were applied to 
match the suspect’s voice with the recording. The analysis included: 
• Measurement of formant frequencies (F1, F2, F3) of key vowels. 
• Evaluation of pitch range and intonation patterns. 
• Comparison of speech rate and phonetic idiosyncrasies. 
The suspect’s voice was matched to the recording with 95% confidence, a statistically 
significant result that contributed to the suspect’s conviction. This case demonstrated the 
critical role of forensic phonetics in criminal investigations and highlighted the importance of 
combining auditory judgment with objective acoustic analysis for reliable speaker identification. 
In order to interpret the different formant values obtained while performing the analysis of the 
data obtained from the five different recordings – the three known samples and both the direct 
and the intercept telephone recordings for the ‘unknown’ sample which belonged to one of the 
three known speakers –, nonparametric tests for independent samples were carried out. More 
specifically, Mann-Whitney U tests were used in order to find out whether the differences. 
In order to determine which kind of tests would have to be used, Shapiro-Wilk tests were carried 
out to evaluate the normality of the distribution of the data. Considering that most distributions 
were not normal, Mann-Whitney U tests were chosen and used for the statistical analyses. 15 
between the F1, F2 and F3 values of the known samples were statistically significant or not 
when compared to the studio recording of the unknown sample.      
In other words, the aim of these tests was to explore whether the alternative hypothesis – which 
states that differences will be observed between the different speakers when an auditory-
acoustic analysis is carried out – can be corroborated or not. The unknown speaker will, from 
here on, be indicated as ‘speaker 4’, and the known speakers will, thus, be indicated as 
‘speaker 1’, ‘speaker 2’ and ‘speaker 3’.   
Case Study 2: Disputed Recording in a Civil Case 
In a civil dispute concerning the terms of a business contract, a voice recording was presented 
as key evidence. The opposing party questioned the authenticity of the recording, alleging 
tampering. A detailed forensic analysis was conducted, which involved: 
1. Spectral consistency analysis: The recording was examined for abrupt changes in 
spectral characteristics, which often indicate splicing. 
2. Waveform inspection: Inconsistencies in the waveform, such as unnatural pauses or 
repeated background patterns, suggested that the recording had been manipulated. 
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3. Metadata extraction: Examination of the audio file’s metadata revealed discrepancies in 
the timestamps, further supporting the hypothesis of tampering. 
The analysis conclusively showed multiple instances of splicing, leading the court to deem the 
recording inadmissible as credible evidence. This case underscores the importance of forensic 
audio analysis in legal disputes, particularly in verifying the integrity of audio evidence.13 
These findings underscore the critical role of forensic phonetics in legal contexts, where 
accurate speaker identification and evidence authentication are paramount. As technology 
continues to evolve, incorporating more sophisticated acoustic analysis techniques and 
machine learning models will likely enhance the accuracy and reliability of forensic phonetic 
practices. Future advancements may also address current limitations, such as handling low-
quality recordings, distinguishing between similar-sounding voices, and detecting increasingly 
sophisticated forms of tampering.          
The results showed that the articulation rate for all speakers is significantly higher in the 
telephone task than in the interview task, except for ‘speaker 2’, whose value remains relatively 
unaffected, yet is still higher in the phone call task. For ‘speaker 1’ and ‘speaker 3’, an increase 
of more than 20% can be observed. This result, would, therefore, account for the difficulty of 
asserting the similarity of ‘speaker 3’ and the unknown speaker in terms of speech tempo, and 
clearly shows that the telephone recording condition has a significant effect on this parameter. 
This finding is particularly interesting since previous research14  has found that “eliciting and 
recording a speech sample via the telephone rather than directly in a face-to-face situation has 
no influence upon parameters of speaking tempo”.  The results obtained in the present 
study seem to suggest that there is indeed a task-effect which is affecting the speaking tempo 
of the speakers, and it appears that articulation rate especially is altered drastically. This 
finding, therefore, appears to be more in line with what Byrne and Foulkes describe as ‘speaker 
effects’, which refer to the behavioural differences that speakers show when talking over the 
telephone, such as that of adopting a ‘telephone voice’, possibly resulting in changes to “voice 
quality, speaking rate, and/or the use of different segmental pronunciations” 
 
Discussion 
Forensic linguistics and phonetics are sciences that examine text and speech. They have 
applications in criminal, civil and asylum legal proceedings, and in the private sector (for 
example, in verifying identity). They are also used in counter-terrorism, intelligence and 
surveillance. This note examines the scientific validity of procedures and their applications, and 
explores the issues surrounding their use. Forensic phonetics, a sub-discipline of applied 
linguistics, focuses on the analysis of spoken language in legal contexts. This paper explores 
the scientific principles, methodologies, and applications of forensic phonetics in solving legal 
disputes and identifying individuals. Emphasizing the importance of acoustic, auditory, and 
linguistic analysis, we present case studies demonstrating its relevance. Additionally, we 
discuss challenges in the field, including issues related to speaker variability and recording 
quality, and suggest future directions for research and technology development.   
The integration of forensic phonetics into legal investigations raises significant implications for 
justice systems worldwide. As technology evolves, so does the potential for more sophisticated 
analyses that can provide clearer insights into audio evidence.     
However, challenges remain regarding standardization and the interpretation of results, as 
discrepancies among experts can lead to controversies in court settings. 
The role of forensic phonetics is not limited to criminal cases; it extends to civil matters where 
voice authentication is crucial. Moreover, ongoing research in this field aims to refine 
techniques and establish comprehensive guidelines that ensure consistency and reliability in 
forensic analyses. 

 
13 Rose, P. (2002). Forensic Speaker Identification. London: Taylor & Francis. 
14 Künzel, H. J. (2002). Rejoinder to Francis Nolan's 'The "telephone effect" on formants: a response'. Forensic Linguistics, 9 (1): 83-86. 
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The results of this study underscore both the potential and the inherent limitations of forensic 
phonetics in legal contexts. Under controlled conditions, such as studio-quality recordings, 
forensic phonetics demonstrates a high degree of accuracy, making it a reliable tool for speaker 
identification and audio evidence authentication. However, real-world recordings, often used in 
legal cases, present a multitude of challenges that can hinder the accuracy of analysis. These 
challenges include: 
• Background Noise: Ambient noise from the environment can obscure critical phonetic and 
acoustic features, such as formants and pitch, making it difficult to distinguish between 
speakers or detect tampering. 
• Overlapping Speech: In situations where multiple speakers are talking simultaneously, 
isolating individual voices becomes a complex task, requiring advanced source separation 
algorithms. 
• Emotional Variability: Changes in a speaker’s emotional state can lead to significant 
alterations in voice characteristics, such as pitch, intensity, and speech rate, complicating 
comparisons between disputed and reference samples. 
• Degraded Audio Quality: Recordings made through telephone lines or low-quality devices 
often suffer from bandwidth limitations, compression artifacts, and other distortions that reduce 
the resolution of acoustic features essential for analysis. 
To address these challenges, the development of robust noise reduction algorithms and more 
sophisticated speaker modeling techniques is paramount. Modern advancements in machine 
learning and deep neural networks have already shown promise in improving the performance 
of forensic phonetics under suboptimal conditions.  
For example: 
1. Noise Reduction: Algorithms capable of separating speech from background noise are 
being refined, with techniques such as spectral subtraction and deep learning-based denoising 
gaining traction. 
2. Speaker Modeling: Advanced speaker embedding models, such as x-vectors and i-
vectors, offer greater accuracy in identifying speakers by capturing speaker-specific 
characteristics in low-dimensional spaces. 
3. Cross-Channel Analysis: Methods that account for variability introduced by different 
recording devices and environments can enhance the robustness of forensic speaker 
comparisons. 
Legal Admissibility 
The admissibility of forensic phonetic evidence in legal proceedings remains a complex issue, 
as its credibility is often scrutinized by courts. Establishing standardized protocols for data 
collection, analysis, and reporting is critical for ensuring consistency and reliability.  
Key aspects of these protocols include: 
• Collection Standards: Guidelines for obtaining high-quality, uncontaminated recordings in 
controlled environments. 
• Analytical Transparency: Ensuring that the methods and tools used for analysis are 
scientifically validated and reproducible. 
• Reporting Clarity: Presenting findings in a manner that is understandable to non-experts, 
such as judges and juries, without oversimplifying technical details. 
International efforts, led by organizations such as the International Association for Forensic 
Phonetics and Acoustics (IAFPA), aim to establish these protocols and promote best practices. 
Such measures are crucial for enhancing the credibility of forensic phonetic evidence and its 
acceptance in courts worldwide. 
Beyond its role in criminal cases, forensic phonetics has proven to be an invaluable tool in a 
variety of other domains: 
1. Immigration: In asylum and immigration cases, forensic phonetics is used to verify an 
applicant’s claimed region of origin by analyzing their accent and dialect. 
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2. Counter-Terrorism: Audio recordings of intercepted communications can be analyzed to 
identify suspects and understand their intentions, contributing to national security efforts. 
3. Human Rights Advocacy: In cases of human rights violations, forensic phonetics can help 
verify the authenticity of recorded evidence and identify perpetrators. 
4. Corporate Disputes: Forensic phonetics is increasingly employed in business contexts to 
analyze recordings related to contract disputes, fraud, and intellectual property claims. 
 
Conclusion 
Forensic phonetics represents a vital intersection between linguistics and law, offering 
essential tools for analyzing speech within legal frameworks. As this discipline continues to 
evolve, its contributions will likely expand, enhancing the ability of legal systems to address 
complex cases involving audio evidence. The future of forensic phonetics holds promise for 
improved methodologies that will further solidify its role as an indispensable resource in the 
pursuit of justice. 
By fostering collaboration between linguists, phoneticians, and legal professionals, the field 
can ensure that sound analysis remains a robust component of forensic investigations moving 
forward. 
The analysis of sound has become a vital aspect of modern legal investigations, particularly in 
cases where voice evidence plays a key role. Forensic phonetics focuses on the scientific study 
of speech and its characteristics to address questions related to speaker identity, authenticity 
of recordings, and the interpretation of spoken content. As audio recordings are increasingly 
used as evidence in legal settings, the need for dependable methods to analyze them has 
grown significantly. 
Phonetics, the study of speech sounds, examines how they are produced, perceived, and 
analyzed. This field proves invaluable to forensic linguists, who apply linguistic expertise to 
address legal and criminal matters. In this context, phonetics aids in identifying, comparing, 
and interpreting various types of forensic speech evidence, including voice recordings, 
telephone conversations, ransom demands, or confessions. 
A primary task for forensic phoneticians is determining whether the voice in a recording 
matches that of a suspect or witness. This process involves analyzing acoustic features of 
speech, such as pitch, intensity, duration, sound quality, and formants. However, voice 
identification is a complex process that goes beyond merely matching sounds. Numerous 
factors can influence the way a person speaks, including their emotional state, health, stress 
levels, age, dialect, environmental noise, recording quality, and potential attempts at vocal 
disguise. 
Due to these variables, forensic phoneticians must adopt meticulous methods and utilize 
statistical analyses to evaluate the probability of a match or mismatch. They must also carefully 
consider the limitations and uncertainties inherent in their findings, ensuring their conclusions 
are both scientifically rigorous and transparently communicated. 
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