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Speech processing is developed as one of the significant application regions of digital signal processing. 

Different fields for speech processing work include Speech recognition, Emotion recognition, Speech 

synthesis, Speech coding, etc. The objective of speech emotion recognition is to extract, characterize and 

recognize the information about emotions. Extraction of speech features is the first step of Speech 

Emotion Recognition (SER). Many algorithms are developed by the researchers for feature extraction and 

classification process. In this work, the Decision tree classifier and Random forest classifier has been used 

for designing speech emotion recognition (SER) system. Some modifications to the existing technique of CNN 

for classification are also suggested to improve the speaker recognition accuracy. Performance analysis is 

done by using the confusion matrix and the accuracy obtained is 70%. 

 

KEYWORDS: Speech Emotion Recognition, MFCC, Decision tree classifier, CNN, Random forest classifier.

 
Copyright © 2014-2020 International Journal for Modern Trends in Science and Technology  

All rights reserved. 

 

I. INTRODUCTION 

People are chatting with one another for 

thousands of years. In recent times, 

Human-machine interaction (HMI) has become a 

growing area of innovation in an industry also as 

an academic field [1]. Speech is one of the 

elemental ways of communication known to 

mankind. A speech signal may be a logical 

arrangement of sounds.  For an efficient and 

natural HMI, emotion recognition plays an 

important role [3]. Emotions reflect 

the psychological state of the person through 

speech, facial expressions, body postures and 

gestures and also other physical parameters 

like blood heat, vital signs, muscle action, etc., 

The psychological state of the person indirectly 

affects the speech produced by the person.  

Speech recognition is the method of translating  

microphone or telephone recorded acoustic 

signal to a set of words. Recognized terms 

can be an end in themselves, as for 

applications such as commands & control, dataen

try, and paper preparation.  

The information in the speech signal is 

truly described by short term amplitude spectrum 

of the speech waveform, this enables us to 

extract features supported the short term 

amplitude spectrum from speech. The 

fundamental issue of speech recognition is that 

the speech signal is extremely variable due 

to completely different speakers, nt speaking 

rates, contents, and acoustic conditions. 

Speech emotion recognition is one of the 

newest challenges in the speech process.  

Speech emotion recognition maybe quite  
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analyzing vocal behavior. Besides human facial 

expressions speech has proved together of the 

most promising modalities for the 

automated recognition of human emotions [2].  

          Particularly in the field of security systems, 

a growing interest will be discovered throughout 

the last year, also emotion Recognition is 

employed in the call center for classifying 

calls per emotions. Automatic recognition is 

usually studied in the sense 

of distinguishing emotion among some fixed set 

of classes[1].       

       The speech process involves 3 main steps i.e. 

preprocessing, feature extraction and pattern 

recognition. Feature extraction is the process of 

extract relevant features from speech signals 

regarding emotions, MFCC is the common 

method used for extraction purposes [1]. The 

classifiers are used to classify emotions such as 

happy, sad, neutral, anger, surprise, fear, etc. The 

simple architecture of the speech emotion 

recognition explained as in Figure. 

. 

 

 

 

 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 1.Simple SER System 

 

II. METHODOLOGY 

 

A. RAVDESS DATABASE 

      The Ryerson Audio-Visual Database of 

Emotional Speech and Song (RAVDESS) contains 

1440 files. Speech consists of calm, happy, sad, 

angry, fearful, surprise, and disgust expressions. 

Each expression is produced at two levels of 

emotional intensity (normal, strong), with a 

further neutral expression. The dataset size is 

563MB. The dataset description is tabulated in 

below: 

Calm  192 

Neutral   96 

Happy 192 

Sad  192 

Angry  192 

Fear 192 

Disgust 192 

Surprised  192 

Total  1440 

       Table 1.Dataset description 

B. MFCC-FEATURE EXTRACTION 

         In speech recognition systems, feature 

extraction and recognition are two essential 

modules [4]. The first objective of feature 

extraction is to determine robust and 

discriminative features within the acoustic 

data. The popularity module uses the speech 

features and also the acoustic models to decode 

the speech input and produces text results with 

high accuracy [6]. Variety of speech feature 

extraction methods are proposed, like linear 

predictive cepstral coefficients (LPCCs), 

Mel-frequency Cepstral coefficients (MFCCs) and 

perceptual linear predictive coefficients. Mel 

Frequency Cepstral Coefficients (MFCC) is 

usually used as a feature extraction technique. 

Mel scale may be a scale that relates to the 

perceived frequency of a tone to the 

particular measured frequency [5]. The formula 

to compute the Mel frequency for any given 

frequency f in Hz is given below:    

       Mel(f) = 2595*log10(1 + f/700).  

       One of the main advantages of MFCC is a good 

recognition rate [6]. The Basic concept of MFCC 

method is shown in the block diagram of Fig. 2 
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Fig 2.Flow diagram of MFCC 
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for creating a section. For skills much energy 

requires for every band we require convert all 

time domain into the frequency domain by using 

DFT [6]. Then it gives to mel filter bank band log 

to make the feature less sensitive for variation of 

input. Cepstrum defines inverse DFT of a log of 

that signal or speech for 12-cepstral 

coefficients for every frame [3]. 

 

C. DECISION TREE CLASSIFIER AND CNN 

      After the feature extraction, it’ll feed into the 

classifier. There are several types of classifiers 

wont to classify emotions from a speech like ANN, 

Gaussian Mixtures Model (GMM), K-nearest 

neighbors (KNN), Hidden Markov Model (HMM), 

CNN, and Support Vector Machine (SVM). Each 

classifier has some merits and demerits[1]. In this 

proposed method CNN with incorporated with the 

Decision tree classifier algorithm. Decision Trees 

are efficient and CNN is accurate[8]. So, we have to 

design a proposed SER system with a decision tree 

classifier and CNN for high efficiency and high 

state of art accuracy. 

 

D. DECISION TREE CLASSIFIER  

       A decision tree classifier is a tree within 

which internal nodes are labeled by features. 

The classifier categorizes an object xi by 

recursively testing for the weights that the 

features labeling the inside nodes have in vector 

xi until a leaf node is reached[12]. The label of 

this node is then assigned to xi. 

 
Fig 3.Decision tree classifier 

The tree has three types of nodes: 

 A root node that has no incoming 

edges and 0 or more outgoing edges.  

 Internal nodes, each of which has exactly 

one incoming edge and 2 or more additional 

outgoing edges.  

 Terminal nodes, each of which has exactly 

1 incoming edge and no outgoing edges 

E.CNN 

       A Convolutional neural network or 

CNN could be a subset of deep learning and 

neural networks that have proven very effective 

in areas of image recognition thus in most cases 

it’s applied to speech processing and analyzes 

emotions of speech[8]. This network may be 

a great example of variation for multilayer 

perceptron for processing and classification. It’s 

a deep learning algorithm during which it takes 

input as speech and put weights and biases 

effectively to its objects and finally ready 

to differentiate speech from one another.  

 
Fig 4.CNN combined with decision tree classifier 

 

F.SPEECH EMOTION RECOGNITION SYSTEM 

The speech emotion recognition system 

consists of three main modules emotional signal, 

feature extraction, classification, and output 

show the emotion. The Speech emotion 

recognition system aims to automatically 

identify the emotion of persons from the 

speaker’s voice. It’s supported the speech 

signal, extracting the features which contain 

emotional information from the speaker’s 

speech, and using the appropriate method to 

recognize the emotion.   This proposed 

method consists of 5 steps, namely 1. Emotional 

speech input 2.Feature extraction, 3.Training, 

4.Classification, 5.Emotion recognition. A typical 

set of emotions contains 7 emotional states. 

Primary speech emotions are fear, joy, surprise 

anger, sadness, and disgust. The proposed speech 

emotion recognition system: 

 
 

 

 

 

 

 

 

          

 

 

 

 

Fig 5.block diagram of proposed SER system 
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 In that proposed methodology, speech input is 

converted into the spectrum. After that MFCC, 

extracting the features from the given spectrum 

and the necessary features are calculated then, it 

will feed into the decision tree classifier. Here that 

dataset is split into the classes of the label based 

on the features. The use of the decision tree is to 

achieve high efficiency [8]. Then the labeling 

dataset is dispatched in the convolutional neural 

network. After the analysis of speech signal CNN 

classify the different types of emotions. 

             

III. EXPERIMENTAL RESULTS 

      Here four steps are utilized in the event and 

training of the feed-forward neural network, 

namely: (i) collect the training data, (ii) develop 

the network object,(iii) train the neural network, 

and (iv) Simulate the network response to 

check data. When using Decision Tree classifier 

and CNN classifier, RAVDESS dataset is 

employed by using 70% training and 30% 

testing, it gives an accuracy of 70% for 7 

emotions that are happy, sad, disgust, angry, 

surprise, fearful, surprise.  

   MFCC has been employed as feature extraction 

methods and therefore the corresponding 

outputs are given as input to the classifier. 

Precision, accuracy, and F-score of Decision Tree 

classifier increases when decreasing the no. of 

emotions. The obtained results using DT classifier 

and RF Classifier as shown in figure1.  

 
Fig 6.The output of Decision tree classifier 

 
Fig 7.The output of Random forest classifier 

When Convolution Neural Network (with DT) is 

applied to the RAVDESS dataset, the accuracy 

achieved for 7 emotions: happy, sad, angry, fear, 

surprise, neutral, disgust is 70.31% for 1000 

epochs. This is the best accuracy achieved when 

compared to the accuracy achieved for other 

classifiers. Accuracy values are changed when 

classifiers are changed and it is tabulated in table 

2. 

Features &classification 

used 

     Accuracy  

      (%) 

MFCC &Decision tree       57% 

MFCC &Random forest      60% 

MFCC &CNN with decision 
tree 

    70.31% 

              Table 2.comparison of classifiers. 

To check the model on different voices for 

emotion recognition that are completely different 

from the training and test data, an audio file for 

predicting different emotions along with the 

confusion matrix and model loss and model 

accuracy is shown below. The Accuracy of the 

proposed method is 70%. It is evident from the 

below figure that is the highest accuracy rate 

achieved  

 

(a) 

 
(b) 

 
(c) 

Fig 8.Performance analysis of Confusion matrix (a), 

Model loss(b), Model accuracy(c) 
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IV. DISCUSSION 

          The speech recognition system performance 

is analyzed by recognition accuracy. The analysis 

accuracy changes for various classifiers. This 

paper presents the results for emotion recognition 

of a RAVDESS speech data using CNN with 

Decision Tree.CNN performs better in recognizing 

the emotion up to 70% whereas the Decision tree is 

added. To improve the emotion recognition system, 

combinations of the given classifications methods 

can be used. The Accuracy rate of about 70% is 

achieved. In the future, we will try to improve this 

system to be a text-independent speaker 

recognition system. 
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