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Abstract 

Humans communicate through speech. In general human speech consists two types of 
messages. The first one is related to linguistics (Explicit Message). The second one consists 
of information related to speaker, emotion and gender (Implicit Message). Factors like 
physiology influences speaker and gender information. Whereas Linguistic information is 
not influenced by the emotional states and the speech production mechanism Speaker’s 
information is reflected in quality of voice information; basic sound information along with 
emotional information is reflected in spectral features. The performance of the system is 
degraded due to the mix of similar emotional parameters. 
 
Speech components like spectral information and prosody information are the resultant of 
speech generation mechanism. The main challenge lies in exploring robust emotion specific 
features. Few important conclusions inferred from this work are: Spectral features are able 
to capture the emotion specific information effectively. 
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Introduction 
The history of our evolution reveals us 
that man evolved from a monkey. His 
development started with discovery of fire 
and there after created various signals to 
convey his messages, framed many 
sounds through which he could 
communicate easily to his fellow beings. 
The modern men call those sounds as 
language. Language helped man to 
express his opinions in the form of words 
of speech but the words that he created 
produces literary meaning but not 
connotative meaning. This is due to the 
complexity that rises while connecting the 
inner sense with the outer sense as each 
object can be named with various words. 
Example: the dwelling place hut, cottage, 
and house. Therefore, there is a dire need 
to organize varied speech systems and 
sound symbols to reach the exact aim, to 

reveal person’s internal state of being and 
involuntary psychological response to an 
object or situation and also to connect the 
inner emotions with the framed literary 
message. A clear understanding of the 
internal feeling will only help to have a 
comprehensive view of the literary word, 
the authentic and accurate information 
can be obtained only through the models 
that are specifically designed to capture 
the inner ideas. 
 
Study of Emotions: Psychological and 
Signal Perspective 
Inner conscience or conscious is nothing 
but the emotions of the humans. The 
inner sense or psychological sense of a 
human mind is studied in a scientific 
manner in various disciplines such as 
Neuro science, psychology, Management 
subjects, sociology etc. The emotions or a 
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person’s internal state of being is the 
result of experience arising from personal 
mind set, intuition and neurochemical 
activity Researchers identified more than 
300 emotions that stir up from a human 
being though not experienced in day-to-
day life. The researchers’ most accepted 
theory is the palltte theory. It quotes “any 
emotion is the composition of six primary 
emotions as any colour is the 
combinations of 3 primary colours” [5]. 
Anger, disgust, fear, happy, sadness and 
surprise are considered as primary or 
basic emotions by most of the researchers 
[6]. 
 
Types of Emotional Speech Databases 

Emotional speech systems can be 
evaluated based on the quality 
maintained in the database, that is used 
to develop and asses the performance of 
the systems [5]. Depending on the 
motivation received from the speech 
systems, the objectives and methods of 
speech corpora vary. This speech corpus 
can be classified into 3 types.  
The significant properties of these 
databases are shown in the table. 
 1. Actor (simulated) based emotional 
speech database. 
 2. Elicited (induced) emotional speech 
database.  
 3. Natural emotional speech database 

 
Emotion Analysis Using SVMS (Support 
Vector Machines) 
The discriminative data available in the 
form of feature vectors is effectively 
modelled by SVMs. Support vectors 
(discriminative vectors) plays vital role on 
the performance of SVMs than other 
vectors. Therefore, SVMs are exhaustively 
used for modelling for limited datasets. 
 

 
Emotion recognition system using SVMs 
 
WHAT IS PCA 
Principle Component Analysis - In order 
to overcome the redundancy of emotions 
due to overlapping in the speech signal, 

we propose PCA approach to preserve 

emotion specific information by 
eliminating unwanted information. For 
dimensionality reduction PCA is on the 
standard technique considered. 
Emotion Analysis Using GMMs 
(Gaussian Mixture Models) 
GMMs can effectively distribute and 
capture the input feature space and can 
classify the input accurately. Suitable 
features are to be extracted for better 
accuracy. In the literature spectral (vocal 
tract) features are used mostly in the 
recognition systems [75]. However, 
various spectral features combination 
with respect to accuracy has to be 
examined. In this chapter optimal spectral 

feature (vocal tract) and the accuracy 
performance is presented. The proposed 
spectral features are effectively modelled. 
GMMs are able to effectively capture the 
spectral features. Optimal model order is 
using GMMs (Gaussian Mixture Models). 
in this chapter.  The optimal model order 
is explored for GMM. The effect of 
accuracy performance with PCA and 
without PCA is presented. Finally, it is 
evident that the accuracy with PCA is 
high than without PCA. 
 
Emotion Recognition Using GMM-UBM 
Approach 
Speech is influenced by noise. Recognition 

accuracy is affected by noise. While 
capturing the voice through micro prone, 
noise influence the recognition accuracy. 
This can be overcome by using GMM-
UBM approach. 
 
GMM-UBM Approach 
The experiments performed on smaller 
dataset. GMMs distribution is not 
recommendable for smaller dataset. 
Therefore UBM (Universal Background 
Model) is used to address this problem. 
Total variability in the feature space is 
accommodated with UBM pre-trained 
model for all the emotions. Each emotion 
is assigned to one of the BIC segments in 

the UBM.  
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