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Abstract

•One of the most significant challenges of 
depression is that it is invisible and can 
easily go unnoticed during a person's 
lifetime. 

•Research has shown a correlation between a 
person's mental health status and their vocal 
features. 

•This project will examine three vocal 
features, loudness, the Mel frequency 
cepstrum fifth and seventh coefficients 
(mfcc5 and mfcc7) which played a significant 
role in detecting depression.

Introduction 

● Tingshao Zhu’s study, which provides the 
basis for this project concluded that “three 
vocal features played a significant role in 
potentially detecting depression because 
they were all significantly higher in healthy 
people when compared to depressed 
people. These three features are loudness 
and the Mel frequency cepstrum’s fifth and 
seventh coefficients (MFCC 5 and MFCC 
7)”. (Acoustic differences between healthy 
and depressed people: a cross-situation 
study by Jingying Wang)

•The Mel Frequency Cepstral Coefficients 
(MFCC) are coefficients that make up the 
Mel Frequency Cepstral (MFC); they 
characterize the change in frequency with 
time. This method is commonly used in 
signal processing as a feature extraction 
tool when analyzing a person’s speech 
signal.
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● We use a voice recording application to 
record selves while reading three select 
passages that, each triggering a different 
emotional state: positive, neutral, and 
negative. 

● Each member recorded several voice 
samples per emotional state.

● The voice recording samples were all 
analyzed using MATLAB to extract the vocal 
features used in this experiment 

● The built-in MFCC function in MATLAB was 
used to extract loudness as well as 13 Mel-
Frequency Cepstral Coefficients. 

● Data was then transfered to Microsoft excel 
for further data analysis 

•Each team member made their own samples using 
their own passages to trigger each emotional state 
(positive, neutral and negative)
•Preliminary data shows a pattern for loudness, 
MFCC1 and MFCC2
on the negative emotional state among team 
members
•Further test on volunteer participants will help 
determine if our conclusion is correct

•Preliminary data shows no statistical significance 
on MFCC5 and MFCC7 to detect depression

•In contrast preliminary data shows a pattern on 
the negative emotional state among team 
members for loudness, MFCC1 and MFCC2

MFCC Formula 
•The feature extraction tool that we are going to 
use in our research to analyze person’s speech 
signal.

c = Discrete Fourier Transform 
m = coefficient number 
k = frequency 
n = number of samples per frame 
Ek = Energy per frame 


