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Abstract— In Human Computer Interaction (HCI) area speech emotion recognition is one of the popular topic in the world. 

Many researchers are engaged in developing systems to recognize different emotions from human speech. This is done to make 

HCI and human interface more effective and develop systems like humans. In this paper we have stated the basics of speech 

emotion recognition system and reviewed different feature extraction and classification technique for the system. Features are 

classified as Elicited features, Prosodic features and Spectral features. Different classifying techniques are used to classify 

different emotions from human speech like Hidden Markov Model (HMM), Gaussian Mixtures Model (GMM), Support Vector 

Machine (SVM), Artificial Neural Network (ANN), K-nearest neighbor (KNN). Performance of classifiers are also discussed 

shortly. Different applications where speech emotion recognition systems are used are also discussed in last section of the 

paper. 
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I.  INTRODUCTION  

Speech processing is one of the most widely used research 

area. Many researchers around the world is working on 

different technologies in speech processing. Speech 

processing came into existence in 1920 when a celluloid toy 

was made called „Radio Rex‟. This toy was the first speech 

recognition machine which works on acoustic energy 

released by the vowel „Rex‟ i.e. 500 Hz. Speech recognition 

system was firstly developed in 1952 by Davis in Bell 

Laboratory, US which recognizes digits from 0-9 in male 

voice. Speech processing contributed too many challenges to 

researchers like continuous speech recognition, emotion 

recognition etc. Emotions are not only understood by facial 

expressions but also with speech. Every speech of human 

being is associated with an emotion. Emotions are very 

important as they allows an individual to understand the 

feelings. Speech shows the emotions of the persons that 

whether they are happy or sad etc. Thus human computer 

interaction (HCI) came to a new challenge of identification 

of emotions by speech. HCI should be more specific to 

understand the human natural emotions. There are different 

types of human emotion like yelling, crying, dancing, 

laughing, stamping, teasing etc. [1].  

In speech emotion recognition system different feature 

extraction techniques are used and to recognize emotions by 

using different classifiers. Three main type of features are 

classified as Elicited features, Prosodic features and Spectral 

features [2].  For spectral features different technologies are 

used like MFCC, LPCC and MEDC. For prosodic features 

technologies used are pitch, intensity, fundamental 

frequency, loudness, glottal parameters etc. Classification 

techniques for classifying emotions are used such as Hidden 

Markov Model (HMM), Gaussian Mixtures Model (GMM), 

Support Vector Machine (SVM), Artificial Neural Network 

(ANN) etc. [3]. 

This paper contains sections like complete description of 

speech emotion recognition system and then follows the 

feature extraction techniques, classification techniques and 

different applications. Last section comprise conclusion. 

II. SPEECH EMOTION RECOGNITION SYSTEM 

Emotion recognition system targets at finding different 

emotions from human speech. There are modules in speech 

emotion recognition system given in fig. 1 such as speech 

corpus (text), emotional speech input, pre-processing, feature 

extraction and selection, classification and emotional speech 

output. Six basic type of emotions can be classified by using 

speech emotion recognition system [4]. These are fear, anger, 

neutral, sadness, happy and surprise [5, 6, 7]. In speech 

corpus (text) a text corpus is made for effective future 

classification so that same text is repeated by different 

individuals.  
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Figure 1. Speech Emotion Recognition System 

Emotional Speech Input, this step consists of speech samples 

which are collected from different individuals. These 

individuals speak these words with different emotions 

according to categorizations of words for different emotions 

[8]. In pre-processing noise is removed from samples. These 

noise are parts which are not needed even spaces are 

considered as noise. This is done by using software like 

PRAAT and Audicity.  

III. FEATURE EXTRACTION 

Human speech consists of many parameters which shows the 

emotions comprise in it. As there is change in emotions these 

parameters also gets changed. Hence it‟s necessary to select 

proper feature vector to identify the emotions. Features are 

categorized as excitation source features, spectral features 

and prosodic features. Excitation source features are 

achieved by suppressing characteristics of vocal tract (VT). 

Spectral features used for emotion recognition are Linear 

prediction coefficients (LPC), Perceptual linear prediction 

coefficients (PLPCs), Mel-frequency spectrum coefficients 

(MFCC), Linear prediction cepstrum coefficients (LPCC), 

perceptual linear prediction (PLP). The accuracy of 

differentiating different emotions can be achieved by using 

MFCC, LFPC, LPC, PLP, and RASTA-PLP [9, 10]. 

Prosodic features used for emotion recognition are pitch, 

energy, intensity. Statistical measurements are also used to 

distinguish emotions like minimum, maximum, standard 

deviation, range, mean, median, variance, skewness, kurtosis 

etc. of features. 

Linear prediction cepstrum coefficients (LPCC): LPCC 

helps us to get characteristics of channel of speech. There are 

different channel characteristics of a person through different 

emotional states. LPCC is used to define vowels more 

effectively. 

Mel-frequency spectrum coefficients (MFCC): MFCC has 

a simple calculation, anti-noise, good ability of distinction 

and many other advantages. It is commonly used feature of 

speech. There are different steps (fig 2) in MFCC feature 

extraction such as pre-processing, framing, windowing, FFT, 

Mel Filterbank and Frequency wrapping, logarithm, discrete 

cosine transform.  [11] 

 
Figure 2. MFCC feature extraction 

IV. CLASSIFIERS 

After extracting features of speech, it is essential to select a 

proper classifier in speech emotion recognition. Classifiers 

are used to classify emotions. Different classifiers used are 

Hidden Markov Model (HMM), Gaussian Mixtures Model 

(GMM), Support Vector Machine (SVM), Artificial Neural 

Network (ANN) etc. Classifiers can also be combined and 

used in making a hybrid model.  

SVM: It is an algorithm used in classification and pattern 

recognition problems. This classifier is used to separate 

features from other features. The data is being categorize by 

constructing N-dimensional hyper-plane which gives larger 

functional margin i.e. large distance between nearest data 

points [12].  

HMM: Hidden Markov Model is also called as First order 

markov chain. In this the internal working is hidden from the 

observer. HMM is used to catch temporal structure of data. 

HMM differentiates between different emotions by getting 

trained with extracted features. The input given to the SVM 

is the output of this model [13]. 

V. APPLICATION 

There are many applications of speech emotion recognition 
system. Few of them are listed here intelligent toys, 
psychiatric diagnosis, conversation with robots, mobile based 
speech recognition system, emotion recognition in call centre 
where emotions of customer can be identified and can help to 
get better quality of service, intelligent tutoring system, in car 
board system, prosody in dialog system, sorting of voice mail, 
computer games, lie detection [14, 15]. 

VI. CONCLUSION  

In this paper, we have reviewed the basics of speech 

recognition system. We have also given a short description of 
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feature extraction techniques and classifiers. MFCC is most 

commonly used feature extraction technique. 
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