LearnUNI GUIDE

LEARNING SHOULD BE FREE

Postgraduate Certificate in Audio Forensics

Speech and Speaker Recognition

Speech and Speaker Recognition Key Terms and Vocabulary

Speech and speaker recognition are essential components of audio forensics, enabling experts to identify
individuals based on their speech patterns and characteristics. Understanding key terms and vocabulary in
this field is crucial for effectively analyzing and interpreting audio evidence. Below are some of the essential
terms and concepts related to speech and speaker recognition:

1. Audio Forensics

Audio forensics is the scientific analysis and examination of audio recordings to establish authenticity,
detect tampering, and extract information. It involves various techniques and technologies to enhance and
analyze audio evidence.

2. Speech Recognition

Speech recognition is the process of converting spoken words into text or commands by a computer
system. It involves the use of algorithms and models to interpret and transcribe spoken language
accurately. Speech recognition technology is widely used in various applications, including virtual assistants,
dictation software, and voice-controlled devices.

3. Speaker Recognition

Speaker recognition is the identification or verification of an individual based on their unique voice
characteristics. It involves analyzing various speech features, such as pitch, intonation, and timbre, to
distinguish one speaker from another. Speaker recognition technology is used in security systems, biometric
authentication, and forensic investigations.

4. Phonetics

Phonetics is the study of speech sounds and their production, transmission, and reception. It focuses on the
physical and acoustic properties of speech, including articulation, phonation, and resonance. Phonetics
plays a crucial role in speech and speaker recognition by analyzing the distinct characteristics of spoken
language.

5. Phonology

Phonology is the study of the sound patterns and systems of a language. It examines how sounds are
organized and used in a particular language, including phonemes, syllables, and stress patterns. Phonology
is essential in speech recognition to understand the structure and rules of pronunciation in different
languages.

6. Acoustic Signal
An acoustic signal is a sound wave that carries information through the air. In speech recognition, acoustic
signals are analyzed to extract features such as frequency, amplitude, and duration. These features help in
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distinguishing different sounds and phonetic units in spoken language.

7. Spectrogram

A spectrogram is a visual representation of the frequency content of an audio signal over time. It displays
how the energy in different frequency bands changes as the signal progresses. Spectrograms are commonly
used in speech analysis to identify phonetic elements and patterns in speech signals.

8. Mel-Frequency Cepstral Coefficients (MFCC)

Mel-Frequency Cepstral Coefficients (MFCC) are a set of features derived from the frequency spectrum of a
speech signal. MFCCs capture the characteristics of speech sounds in a compact and discriminative way,
making them ideal for speech recognition tasks. MFCCs are widely used in automatic speech recognition
systems.

9. Hidden Markov Model (HMM)

A Hidden Markov Model (HMM) is a statistical model used to represent sequences of observations in a
system with hidden states. HMMs are commonly employed in speech recognition to model the temporal
dynamics of speech signals. By using HMMs, speech recognition systems can account for variability in
speech patterns and transitions between phonetic units.

10. Gaussian Mixture Model (GMM)

A Gaussian Mixture Model (GMM) is a probabilistic model that represents the probability distribution of a
set of data points. GMMs are used in speaker recognition to model the acoustic features of different
speakers. By comparing the likelihood of observed features with speaker-specific GMMs, speaker
recognition systems can identify individuals based on their voice characteristics.

11. Support Vector Machine (SVM)

A Support Vector Machine (SVM) is a supervised machine learning algorithm used for classification tasks.
SVMs are applied in speaker recognition to distinguish between different speakers based on their voice
features. By learning the optimal decision boundary between speaker classes, SVMs can accurately classify
and identify speakers in audio recordings.

12. Automatic Speaker Recognition (ASR)

Automatic Speaker Recognition (ASR) is the process of automatically identifying or verifying speakers in
audio recordings. ASR systems use various techniques such as feature extraction, modeling, and
classification to analyze speaker characteristics and make speaker identification decisions. ASR is commonly
used in forensic investigations, security applications, and voice biometrics.

13. Text-Dependent Speaker Recognition

Text-Dependent Speaker Recognition is a speaker recognition method that requires the speaker to utter a
specific phrase or passphrase for identification. Text-dependent systems are designed to improve accuracy
by using consistent speech samples for verification. Text-dependent speaker recognition is often used in
secure access control systems and voice authentication applications.

14. Text-Independent Speaker Recognition
Text-Independent Speaker Recognition is a speaker recognition method that does not require a specific text
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or prompt for speaker identification. Text-independent systems analyze speaker characteristics based on
natural speech samples, allowing for more flexible and spontaneous speaker verification. Text-independent
speaker recognition is widely used in forensic analysis and surveillance applications.

15. Speaker Diarization

Speaker Diarization is the process of segmenting and clustering speech segments in an audio recording
based on speaker identities. Speaker diarization systems aim to identify individual speakers and assign
speaker labels to different segments of the audio. Speaker diarization is essential in multi-speaker scenarios
and conversation analysis tasks.

16. Channel Variability

Channel variability refers to the variations in audio quality and characteristics caused by different recording
conditions and equipment. Channel variability poses a challenge in speech and speaker recognition, as it
can affect the accuracy and robustness of recognition systems. Techniques such as normalization and
feature adaptation are used to mitigate channel variability in audio forensics.

17. Speaker Verification

Speaker Verification is the process of confirming a speaker's claimed identity based on their voice
characteristics. Speaker verification systems compare the voice features of an unknown speaker with a
stored reference model to authenticate the speaker's identity. Speaker verification is used in secure
authentication systems, banking applications, and law enforcement investigations.

18. Speaker Identification

Speaker Identification is the process of determining the speaker's identity from a set of known speaker
models. Speaker identification systems compare the voice features of an unknown speaker with a database
of known speakers to identify the speaker. Speaker identification is crucial in forensic analysis, surveillance,
and voice profiling tasks.

19. Forensic Speaker Comparison

Forensic Speaker Comparison is the scientific analysis and comparison of speech samples to determine the
likelihood of a match between speakers. Forensic speaker comparison involves examining various speech
characteristics, such as voice quality, accent, and speaking style, to assess the similarity between speakers.
Forensic speaker comparison is used in criminal investigations, legal proceedings, and audio authentication.

20. Voice Biometrics

Voice Biometrics is the use of voice patterns for biometric identification and authentication. Voice biometric
systems analyze unique voice characteristics, such as pitch, frequency, and intonation, to verify an
individual's identity. Voice biometrics are employed in security systems, access control, and identity
verification applications.

21. Forensic Linguistics

Forensic Linguistics is the application of linguistic analysis to forensic investigations and legal proceedings.
Forensic linguists examine language use, discourse patterns, and speech characteristics to provide insights
into authorship, deception, and communication behaviors. Forensic linguistics is often used in conjunction
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with speech and speaker recognition in audio forensics.

22. Audio Authentication

Audio Authentication is the process of determining the integrity and authenticity of an audio recording.
Audio authentication involves verifying the originality of the recording, detecting any alterations or
tampering, and assessing the credibility of the audio evidence. Audio authentication techniques are
essential in legal cases, criminal investigations, and audio forensics.

23. Speaker Profiling

Speaker Profiling is the analysis and characterization of a speaker's voice characteristics, speech patterns,
and communication style. Speaker profiling aims to create a comprehensive profile of an individual based
on their speech features, which can be used for identification, classification, or behavioral analysis. Speaker
profiling is utilized in forensic investigations, intelligence gathering, and security applications.

24. Forensic Voice Comparison

Forensic Voice Comparison is the scientific analysis and comparison of voice samples to determine the
likelihood of a match between speakers. Forensic voice comparison involves examining acoustic features,
linguistic patterns, and phonetic elements in speech recordings to assess speaker similarity. Forensic voice
comparison is used in legal proceedings, criminal investigations, and audio authenticity verification.

25. Speaker Recognition Performance Metrics

Speaker Recognition Performance Metrics are quantitative measures used to evaluate the accuracy and
effectiveness of speaker recognition systems. Performance metrics include measures such as False
Acceptance Rate (FAR), False Rejection Rate (FRR), Equal Error Rate (EER), and Receiver Operating
Characteristic (ROC) curve. These metrics help assess the reliability and performance of speaker recognition
algorithms in real-world applications.

26. Overlapping Speech Detection

Overlapping Speech Detection is the process of identifying and separating speech segments from multiple
speakers that occur simultaneously in an audio recording. Overlapping speech poses a challenge in speaker
diarization and speech recognition tasks, as it can affect the accuracy of speaker identification and
transcription. Techniques such as blind source separation and speaker localization are used to detect and
separate overlapping speech segments.

27. Environmental Noise Reduction

Environmental Noise Reduction is the process of suppressing background noise and interference in audio
recordings to enhance speech quality and intelligibility. Environmental noise reduction techniques aim to
improve the signal-to-noise ratio and enhance the accuracy of speech recognition systems. Common noise
reduction methods include spectral subtraction, adaptive filtering, and noise suppression algorithms.

28. Speaker Adaptation

Speaker Adaptation is the process of customizing a speaker recognition system to a specific speaker's voice
characteristics. Speaker adaptation techniques adjust the model parameters and features to better match
the target speaker's voice, improving recognition accuracy and robustness. Speaker adaptation is essential
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in scenarios where speaker variability and adaptation are significant factors.

29. Speaker Normalization

Speaker Normalization is the process of standardizing and aligning speaker characteristics across different
speakers to improve recognition performance. Speaker normalization techniques adjust for variations in
speech features, such as pitch, volume, and speaking rate, to ensure consistency and comparability in
speaker recognition. Speaker normalization is crucial in multi-speaker scenarios and speaker-independent
applications.

30. Voiceprint

A Voiceprint is a graphical representation or digital model of a speaker’s voice characteristics, used for
speaker identification and verification. Voiceprints capture unique speech features, patterns, and
characteristics that are specific to an individual speaker. Voiceprints are employed in speaker recognition
systems, forensic voice analysis, and voice biometrics for secure authentication and identification purposes.

Understanding these key terms and vocabulary in speech and speaker recognition is essential for audio
forensic experts and analysts to effectively analyze, interpret, and authenticate audio evidence. By applying
advanced techniques and technologies in speech and speaker recognition, investigators can enhance the
accuracy and reliability of audio analysis in forensic investigations, legal proceedings, and security
applications.
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