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Voice Stress Analysis (VSA)

VSA techniques/technologies are based on the premise that “stress” has an 
inaudible, but measureable, effect on the speech signal that can be ascertained 
reliably and accurately using signal processing techniques.

Measurable stress is hypothesized to be an indicator of deception.

Today’s presentation will:

• Provide an introduction to how speech is produced.

• Summarize some of the main voice stress technologies.

• Discuss the testing and evaluation of voice stress technologies.

• Foster a discussion of the state-of-the-art and usefulness of VSA.



Being Biological: Speech Production



The Human Speech Production System

a. The supralaryngeal vocal tract, consisting of both the oral and nasal airways, can serve as a time-
varying acoustic filter that suppresses the passage of sound energy at certain frequencies while allowing 
its passage at other frequencies. Formants are those frequencies at which local energy maxima are 
sustained by the supralaryngeal vocal tract and are determined, in part, by the overall shape, length and 
volume of the vocal tract.

b. The source-filter model of speech production. The source spectrum represents the spectrum of 
typical glottal air flow with a fundamental frequency of 100 Hz. The filter, or transfer, function is for 
an idealized neutral vowel /uh/, with formant frequencies at approximately 500 Hz, 1500 Hz and 2500 
Hz. The output energy spectrum shows the spectrum that would result if the filter function shown here 
was excited by the source spectrum shown at the left. 

a. b.



Source-filter model for selected vowels
Three different vocal tract shapes 
corresponding, from top to bottom, 
to the vowels "ah" (/a/), "ee" (/i/), 
and "oo" (/u/). 
In this example, schematized vocal 
tract shapes from the Haskins 
Laboratories articulatory 
synthesizer (ASY) are shown. 

Plotted next to each tract shape is 
the smoothed transfer function that 
is computationally derived by the 
synthesizer, and the hypothetical 
energy spectrum that would result 
from using these functions to filter 
a glottal source spectrum with a 
fundamental frequency of 100 Hz. 
Note that although all three vowels 
have the same fundamental 
frequency, their spectra differ 
according to the filter 
characteristics of the different vocal 
tract shapes.



Microtremor Analysis

The figures show FFT spectral analysis results. Table 1 shows the energy in watts and correlation 
coefficient between the simulated neutral sample and the other five samples.

From Mbitiru, N., Tay, P., Zhang, J. Z., and Adams, R. D. Analysis of stress in speech using empirical 
mode decomposition. Proceedings of The 2008 IAJC-IJME International Conference,  



VSA Technologies

• Psychological Stress Evaluator (PSE)

• Computer Voice Stress Analyzer (CVSA)

• Diogenes Digital Voice Stress Analyzer – LanternPro (DDVSA™) 

• Vericator™ and TrusterPro (LVA)



Review of VSA Technologies

From Bhatt, S. & Brandon, S., Review of voice stress based technologies for the 
detection of deception. 1
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Electromyography

© Patrick J. Lynch, 2006
Roark RM, Li JC-L, Schaefer SD, Adam A, De Luca CJ. 
Multiple Motor Unit Recordings of Laryngeal Muscles: 
The Technique of Vector Laryngeal EMG. Laryngoscope 
2002, 112:2196-2201



Voice Stress Technologies

Issues to Consider and Discuss

• Criticality of a clear description of assumptions, methodologies, and 
(non-classified) algorithms and/or procedures.

• A product in hand ... The urgent need for results may overshadow the 
often difficult and slow process of evaluation.

• Decoupling product/scientific validity from fear/expert/geek factors
(e.g. positive benefits simply from assertions of expertise and/or 

the “reliability” of “effectiveness” of various tools) 

• The intersection of technology/product evaluation and commercial interests.

• Vehicles for quality, meaningful technology evaluation.




