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Abstract— Speech is the important fundamental way of 

expressing different emotions by a person. Various 

developments has recently received in the field of speech 

emotion recognition. The objective of this paper is to perform 

a real-time recognition of emotion from speech, by using the 

Decision Tree, Support Vector Machine (SVM) and Random 

Forests as classifiers for classifying five different emotions. 

The real time recognition system is achieved with the help of 

a Graphical User Interface (GUI). The feature set used 

includes statistics of pitch, intensity and Mel Frequency 

Cepstral Coefficients (MFCCs). The proposed method has 

been verified using two self made emotional speech databases 

of males coming under different age groups and also with a 

standard database, eNTERFACE. The performance analysis 

in emotion recognition was done using confusion matrices, 

and a peak accuracy of 99.1% was yielded by random forests 

classifiers. And the average time taken by the GUI for 

emotion recognition was 1.02 sec. 
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I. INTRODUCTION 

Speech is the fast and the most natural way of communication 

known to mankind. A lot of information is available in a 

speech message, in which human express his ideas or 

communicate. This information may be expressed or 

perceived in the rise and fall, volume and frequency of the 

speech and in the emotional state of people. The mental state 

of a person indirectly affects the speech produced by the 

person. Speech message contains many features which are a 

set of objectively measurable parameters that reflect the 

affective state of a person. Even if the researchers have done 

a lot of studies on different features that contribute in 

recognizing the emotions from speech, till the date no perfect 

feature set have been confirmed for the same. And hence, for 

recognizing emotions from speech data, the commonly used 

features include pitch related features, energy related features 

and Mel-Frequency Cepstral Coefficients (MFCCs) are used 

in this paper. 

For classification of different emotions three 

classification techniques are achieved – Decision trees, 

Support Vector Machines (SVM) and Random Forests. In this 

paper, for real time speech emotion recognition, a Graphical 

User Interface (GUI) is enabled. The use of a GUI allows 

human-machine interaction easier. Hence the system is 

developed such that the user can select the classifier, out of 

the three classifiers, for recognizing emotion of his/ her 

speech input. 

II. LITERATURE REVIEW 

Speech emotion recognition involves various steps, starting 

from the database formation followed by feature extraction 

and classifier selection. Here we have analyzed different 

features and classifiers used in various papers. 

With the classifiers LDA and SVM, accuracy of 

78.1% and 80% was observed by Nancy Semwall et al. 

(2017) [1], with various acoustic features such as energy, zero 

crossing rate (ZCR), fundamental frequency and MFCCs. 

Detection of emotion in the samples was done by classifying 

their respective feature vectors into classes, using a pre-

trained SVM model and Linear Discriminant Analysis (LDA) 

classifier. The approach is tested with two acted emotional 

databases – Berlin Database of Emotional Speech (EmoDB), 

and RML Emotion Database(RED). For multi-class 

classification, accuracy of 80% for EmoDB and 73% for RED 

is achieved which are higher than or comparable to previous 

works on both the databases. 

A. Milton et al. (2013) [2], successfully designed a 

three stage hierarchical SVM classifier for speech emotion 

recognition by extracting MFCC features. Seven different 

emotions in Berlin emotional database were considered here. 

Accuracies of 65%, 55.4% and 68% were obtained by using 

Linear SVM classifier, SVM with RBF kernel and a three 

stage SVM respectively. 

For improving the human-machine interaction a 

Graphical User Interface was designed by Sudipta gosh et al. 

(2013) [3]. Features used were energy, pitch, LPCC, MFCC, 

and MEDC. 

Bageshree V et al. (2012) [4], analyzed speech for 

identifying three emotional states neutral, angry and happy 

with pitch and formant frequencies as the basic features. 

Result shows that pitch was the best feature to identify the 

two emotions neutral state and angry. Happy was recognized 

satisfactorily using the formant frequency estimation method. 

III. METHODOLOGY 

As every typical pattern recognition systems, speech emotion 

recognition system consists of four main modules: speech 

input, feature extraction, classification, and emotion output. 

For better performance we include a feature reduction method 

which makes the classification part easier.   

 
Fig. 1: Block diagram: Speech emotion recognition system. 

A. Database Preparation 

Databases involved in this project are emotional speech 

samples collected from males coming under the age groups 

of 6 to 12 years and 13 to 19 years i.e., child and adolescent 

categories respectively. After eliciting the required emotion 

the subjects were asked to utter emotionally charged 

sentences. So developed database involves several utterances 

in five different emotions namely- anger, fear, happy, neutral 

and sad. For recording M27 i ball microphone, a laptop 

computer, and WavePad Sound Editor software was used. 
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The sampling rate used for recording is 44.1KHz/16 bit on 

mono channel. From the many recorded voices, the clear and 

audible speeches were separated by using a five level MOS 

(Mean Opinion Score) scale. The MOS scale contains best, 

good, average, bad and poor as tags, so that we can evaluate 

each speech sample under these five categories. Later a 

Perceptual Listening Test was done with the help of ten 

listeners, for sorting the audible speech samples according to 

the five different emotions using the MOS scale. Speech 

samples which are approved by eighty percentage of the 

listeners as best or good are accepted and listed as the 

required database while all other are rejected. The Perceptual 

Listening Test (PLT) results are given in Table 1 and 2. 

Target\ 

Decision 
Anger Fear Happy Neutral Sad 

Anger 206 0 2 0 0 

Fear 0 234 0 5 1 

Happy 4 0 193 0 0 

Neutral 0 3 0 358 1 

Sad 0 3 0 2 156 

Table 1: PLT Result for child database 

Target\ 

Decision 
Anger Fear Happy Neutral Sad 

Anger 293 0 3 0 0 

Fear 0 192 0 1 6 

Happy 0 0 199 0 0 

Neutral 0 2 1 184 1 

Sad 0 3 0 3 157 

Table 2: PLT Result for adolescent database 

Other than the above databases, a standard audio-

visual database is also used in this investigation for the result 

comparison. The eNTERFACE emotion database in English 

is used for that purpose. It consists of six emotions such as 

anger, disgust, fear, happy, sad and surprise. It was formed 

using 44 speakers, out of which 9 are female. The elicited 

emotional database was recorded using a high quality 

microphone with a sampling frequency 44100 Hz. Audio in 

the standard database was extracted using a freely available 

software, Pazera Free Audio Extractor. Hence a total of three 

databases are used in this paper. 

B. Feature Extraction 

Variations of emotions in a speech is the result of variations 

in different speech parameters [5]. Such parameters are the 

speech features, and they represent each emotion in a speech 

emotion recognition system. Research on speech emotion 

shows that Mel frequency cepstral coefficients (MFCC) are 

more relevant feature in emotion recognition. Hence, MFCC, 

pitch and intensity of speech are used as features for speech 

emotion recognition. 13 dimensional MFCC features are 

extracted using the block diagram in Fig.2 and its statistical 

values were used for emotion recognition. 

 
Fig. 2: MFCC extraction 

Segmentation of speech sample is done with a frame 

duration of 30ms. One half of the frame is allowed to overlap 

between adjacent frames. Windowing is applied using 

hamming window H(n): 

H(n) = 0.54 − 0.46 cos
2πn

Z − 1
 ;    n = 0,1, … . . , Z − 1 

Where Z is the number of points in a frame. 

The Fourier Transform of the frames is filtered by a 

Mel-filter bank that consists of non-uniformly spaced 

triangular band-pass filters located in Mel-frequency domain. 

Mel-frequency, fMel maps frequency f from linear scale to 

Mel-scale 

fMel = 1127 ln (1 +
f

700
) 

Mel-cepstrum is obtained by applying DCT to the 

Log- power of the Mel-filters. 

Pitch period extraction from a given speech signal 

by auto correlation method, divide the given speech signal 

into 30ms blocks of speech frames. The auto correlation 

sequence of each frame is calculated. The time lag 

corresponds to the second largest peak and the central peak 

of autocorrelation sequence are computed. Fig.3 illustrates 

the pitch period and pitch computation for a given speech 

signal. 

 
Fig. 3: Pitch Estimation 

Pitch feature consists of statistical values of pitch. 

They statistical pitch values are compared with those 

obtained through software, PRAAT. Lastly, the feature we 

considered here is intensity. Intensity values of speech signals 

are obtained by spectral method. Frames of 30 ms width are 

allowed to overlap by 50%. Each frame is then multiplied 

with hamming window. Later the power spectrum is obtained 

by taking FFT. And half of the power spectrum gives our 

Intensity. Statistical values of intensity are included in the 

intensity feature set. Fig 4. gives the block diagram for 

obtaining intensity. 

 
Fig. 4: Intensity extraction 

C. Feature Reduction 

Feature reduction was achieved by Linear Discriminant 

Analysis (LDA). Fishers score corresponding to each feature 

value is obtained using: 

F(j) =
∑ nk(μk

j
− μj) 2m

k=1

∑ nk(σ
k

j
) 2m

k=1

 

Where, m = total number of classes, nk = elements in 

kth class  μk
j
 = mean of jth column in kth class, σk

j
= variance of 

jth column in kth class, μj= mean of jth column 
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D. Classification 

Classification is the major part of speech recognition, since 

the classification of emotions into different classes is done in 

this stage. In this stage, decisions are made based on the 

similarity measures obtained while training. Those measures 

are used while testing the unknown speech samples. In this 

paper, classification   is done using decision trees, SVM and 

random forests classifier. 70% of the speech database is used 

for training each classifier to produce the classifier model, 

which predicts the target classes of test data. For SVM, linear 

kernel with 10 fold cross validation is used as it gives better 

classification. 

E. Graphical User Interface (GUI) 

A Graphical User Interface (GUI) is developed for the speech 

emotion recognition in real time. One can detect emotion in a 

speech sample using this GUI. GUI developed here is using 

GUIDE (GUI Development Environment) in Matlab, which 

provides tools for designing the required GUI. Using the 

GUIDE Layout Editor, we can graphically design the user 

interface. GUIDE automatically constructs the MATLAB 

code for developing the user interface and this code can be 

modified using the call back option of each component in 

GUI. The speech input to the GUI can either be a live 

recording or an already saved emotional speech file in the 

computer. The user can select an appropriate classifier for 

recognizing the emotion in the speech input. 

 
Fig. 1: A GUI named Emotion Recognizer 

IV. RESULTS 

Five emotions- anger, fear, happy, neutral and sad are 

classified from speech samples of males in different age 

groups. The classification accuracies for each of the database 

were analyzed. Comparisons were made with results obtained 

for the public, standard emotional database, eNTERFACE. 

The classification rates obtained by using test data from 

different database are given in Table 3. 

Database 
Decision 

Tree 
SVM 

Random 

Forests 

Child database 96.9 98.2 99.1 

Adolescent 

database 
79.5 83.9 76.1 

eNTERFACE 

database 
86.7 88.9 83.0 

Table 1. Classifier Accuracy (in %) for different database 

The GUI developed for speech emotion recognition 

take an average time of 1.02 sec for emotion recognition. 

V. CONCLUSION 

A real time speech emotion recognition system is illustrated. 

The results obtained as confusion matrix were analyzed and 

it shows that all the three classifiers were best in classifying 

child database, and random forests gave a peak classification 

accuracy of 99.1%. For the adolescent and eNTERFACE 

database, SVM provided best classification with 

classification accuracy of 83.9% and 88.9% respectively. It 

can be concluded that the combination of various features 

provide different results. The feature combination of MFCC 

and intensity, of child database, yielded an accuracy of 98.2% 

with decision tree. And it was noted that, in child database 

’anger’ and ’fear’ were completely recognized (100% 

accuracy) by all the classifiers. While considering the entire 

experiment, the emotion ’neutral’ was founded as the most 

poorly classified emotion. Finally, a GUI was developed for 

speech emotion recognition which took an average time of 

1.02 sec for emotion recognition. 
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