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Abstract 
  
Emotion detection is considered to play a vital role in major research areas 

especially related to acoustic applications as well as blooming technologies 

in today‟s scenario. Detecting emotions is helpful in psychotherapy 

treatments to identify and counsel people having severe or mild mental 

disorders based on the symptoms given in the form of text or speech. 

Sentiment observation from text or speech faces lot of challenges while 

extracting features and implementing them as a model. In this paper, a 

complete overview is performed on various recent methodologies to detect 

emotions from text and acoustic based applications. 
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1 Introduction 
 

The rapid growth of Artificial intelligence has influenced a drastic 

change in the daily routine of each person‟s life. Also, there are innumerable 

intelligent based applications that play a major role in health sector. 

Researches on making a machine learn, understand and identify patterns had 

been carried out in almost every field which results in Human-Computer 

interaction, Robotics, diagnosing diseases without manual interaction,  
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emotion recognition etc. In accordance with that, affective computing, which 

comes under AI, bridges the gap between the human emotions and computer

 [10].Emotions from different people may be expressed in terms of text, 

speech, gestures and facial expressions [1].These emotions play a vital role in 

detecting mental health. As per the statistics given by World Health 

Organization (WHO), every one out of four person affected due to mental 

disorders at some point in their lives. In Indian country, 6.5% of the total 

population suffers these kinds of cognitive disorders. Intellectual mess while 

left without treatment leads to depressions and suicidal thoughts. There are 

seven major category of mental disorders1: 

 Emotional state chaos (leads to sorrow or bipolar confusion). 

 Confusion due to worry or fear. 

 Psyche based disorders. 

 Insane disorders (schizophrenia). 

 Ingesting chaos, Hurt-related disorders(PTSD) 

 Materials mishandle disorders. 

  One of the effective and proven way to deal with mental disorders is 

psychotherapy in which the psychologist or psychiatrist conduct a talk 

therapy in the form of interviews to get to know about the patient details. 

Based on the information given by the patients, psychologist/ psychiatrist 

analyze them to classify the events happened, check if the symptoms matches 

any mental disorders. Based on the obtained analyzed information, they 

suggest the treatments. H. M. Jani [16] proposed that Mental Status 

Examination (MSE) is utilized for assessing one‟s intellectual status by 

recording information regarding  

 appearance 

 attitude 

 behavior 

 mood and affect  

 Speech  

 Thought process  

 Thought content  

 Perception 

 Cognition  

 Insight  

 Finally Judgment [17]. 

  Emotion detection techniques do the same. These methods track the 

mood of the patients by extracting the features (like previous events and 

symptoms) from either the text given by the patients or from the talk (speech) 

of the patients which will assist psychologist/ psychiatrist in diagnosis. The 

rest of this research article discusses the various research methodologies for 

emotion detection from text (collected from direct contact, twitter comments, 

blog post, and any social media), emotion detection from speech of the  
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persons. The following figure 1 represents the overview of detecting 

emotions from text and speech. 

 
Fig 1: Block Diagram of Detecting Emotions from Speech and Text 

 

2 Detection of Emotion from Text 
 
  The text based emotion detection can be done using various machine 

learning techniques. The techniques are classified into three major categories 

viz 

 Model based on keyword method  

 Model based on learning method  

 Model based on hybrid methods [1]. 

  In keyword-based method, the text is parsed and split. Then the emotion 

labels are assigned by comparing emotion keywords found in the 

tokens/words with some standard emotion model and if matches assign that 

emotion to that sentence [1]. The learning based method involves training the 

system with datasets and classify the emotions from the text using the trained 

classifier such as SVM, Naïve Bayes etc. The hybrid method combines both 

the model based on keyword method and model based on learning methods 

to attain higher accuracy [1]. 

  H. Binali et.al [2] developed a hybrid based method which incorporates 

two steps that is keyword based and learning based model to detect hidden 

phrase pattern and predict emotions. Data is gathered from the source and 

reduce the text into tokens using suitable tokenizer. Then the tokens are 

annotated with syntactic information using POS tagger.The annotated tokens 

are used to categorize emotions based on Ekmans basic emotions model  
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which consists of “sadness, happiness, anger, fear, disgust and surprise”. 

Then, the training model is built by selecting a suitable classifier algorithm 

and the output is tested against the dataset which is used for testing to foresee 

and assign the category of emotion to the sentences. The hybrid based 

approach which uses semantic and syntactic information [2] improves the 

accuracy of the prediction. 

  Jung et.al. [3] proposed a methodology in which the statistical features 

like  

 Point-wise mutual information (PMI)  

 N-gram  

 Frequency 

are obtained from the blog document using statistical analyses. The global 

mood for the entire document is identified using mood flow analysis. The 

mood flow analyzer segments the documents into paragraphs and assigns the 

number of mood terms for each paragraph. Based on the number, select a 

scheme Concept Net‟s Guess Mood or a PAD based affective recognizing 

section. Suppose the frame of mind is constant without transition throughout 

the whole document, make that particular mood as final result. Otherwise, if 

the document contains various types of moods in each paragraph an 

approximate weight is assigned. The overall mood of the blog is calculated 

by taking the average of weighted sum of each paragraph as the final result.  

  M. Anaghaet.al. [4] Proposed a hybrid model of machine learning and 

fuzzy logic. The machine learning model with certain rules is used for 

tagging and the emotions are extracted utilizing fuzzy membership from the 

text. Reviews were collected from different sources and a training corpus is 

developed. Since identical word under different circumstances produces 

various emotions, we train the model using Tnt (Trigrams n tag) which is 

based on the second – order Markov model in which each word in the 

sentence is chosen conditioned only on the previous two words in the 

sentence. Hence Tnt is used for tagging the words in a sentence. The tag and 

score is given according to the polarity of the word and the score ranges from 

negative one to positive one where 

 -1 constitutes extremely negative 

 +1 constitutes extremely positive  

 0 represents neutral 

  The data set categorized into “positive, negative, neutral, inverse 

negative, intensifier, dilator and special” which are considered as tags. The 

altogether outcome of the sentence is measured by suitable summation of 

every word of that particular sentence. The net sentence weight is specified 

to triangular membership functions in turn allows the net polarity of the 

whole sentence which ranges from 0 to 1. 

  S. Grover et.al [5] proposed a methodology of Emotion detection from 

text by implementing a combinational approach by combining two major 

approaches namely  



                                                                                                                  
 

 

 

 

 

 
Emotion Detection in Text and Acoustic Based Applications 3010 

 

  1. Keyboard based method 

  2. Machine learning based method 

  Rule based engine methodology concept is utilized mainly for keyboard 

based method for checking whether the emotion is present in the text or not. 

Similarly SVM and Naïve Bayes classifiers are utilized for identifying six 

major Ekman‟s emotions from text in machine learning based methods. The 

three general phases in this approach are  

  1. Preprocessing 

  2. Feature Extraction   

  3. Emotion Detection  

  Preprocessing involves segmentation of words based on separators, 

tokenization on the first sentence, and removal of stop words and stemming. 

Then the feature is extracted by the separation of linguistic and non-linguistic 

words. Based on the features, scores ranges from 1 to 6 are assigned to the 

words which represent one of the six types of Ekman‟s emotions. Then Rule 

based engine method is applied to ensure the presence of emotion in the 

words and then the SVM and Naïve Based classifier is utilized for decide the 

exact type of the emotions (sadness, happiness, anger, fear, disgust and 

surprise) Table 1 gives the list of metrics used for emotion detection from 

text based application and also the utilization of various database for the 

research work under this category. 
Table 1: List of Metrics, Database and Methodologies for Emotion Detection from  

T

e

x

t 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Author Metrics and Databases Methodology 

H. Binali et.al.[5] 

Ekman‟s Emotion Model 

Open Mind Common Sense Knowledge base 

(OMCS) 

SVM  

Jung et.al.[6] 

ConceptNet 

ANEW 

PAD 

Mood Flow Analysis 

M. Anaghaet.al.[7] 
Movie Reviews collected from different 

sources 

A hybrid model of Machine 

Learning and Fuzzy Logic 

S. Grover et.al.[8] 
Ekman‟s Emotion Model 

Punjabi Textual Dataset HC Corpora 

Rule Based Engine 

SVM and Naïve Bayes 

classifier 

Muljonoet.al.[9] 
WordNet Affect list 

Ekman‟s Emotion Model 
SVM-SMO 

M. Deshpandeet.al.[10] Dataset containing collected tweets 
Multinomial Naive Bayes 

and SVM 

T. Rabeyaet.al.[11] Predefined Pattern-Database Backtracking 

Chen,Xuetong et.al.[12] Dataset containing Collected Tweets 

Temporal and Non-

Temporal Feature Set + 

Classifier 
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Muljonoet.al.[6] proposed a classification method of support vector machine  

based sequential minimal optimization for detecting emotions from  

text with high acurracy when compared to Naïve Bayes (NB), J48 and K-

Nearest Neighbor (KNN).The dataset is collected from WordNet Affect 

list.The feature extraction is done by preprocessing steps which includes  

 

 Step of Tokenization 

 Case Normalization 

 Stopword Removal 

 Stemming   

 TFIDF. 

There are two types of validation:  

  1. 10-fold cross validation  

  2.  Split validation 

  The 10-fold cross validation divides the data into 90% of training data 

and 10% of testing data.Split validation divides the data based on split 

ratio.The highest accuracy of SVM-SMO method by using 10-fold cross 

validation is 85.5% and split validation is 86% while comparing with other 

classification methodologies includes NB,J48 and KNN.  

  M. Deshpandeet.al.[7] proposed a methodology that classifies the tweets 

into two categories: neutral and negative using SVM and naïve bayes. Data 

sets are collected from tweets. The training data contains word-list comprised 

of words depicts the depression state. The testing data contains the neutral 

and negative words from the tweets at random. The data preprocessing steps 

involves  

  1.  Tokenization 

  2.  Stemming  

  3.  Stop word removal 

  4.  POS tagger 

  The words obtained after preprocessing steps is considered as features 

for training the classifier. This method uses Multinomial Naive Bayes and 

Support vector machine as classifiers to classify the tweets into any one of 

the categories. Multinomial naïve bayes concept framed on the basis of 

Bayes Theorem which is generally meant for predicting the probability of 

occurrence stated that some other event has occurred so far. The Multinomial 

Naive Bayes concept provides a high accuracy of 83% when compared to 

support vector machine model that gives 76%. 

  T. Rabeyaet.al. [8] proposed a method in which emotions are detected 

using backtracking based on lexicon based/keyword based approach. This 

method categorizes emotions into happiness and sadness. The overall idea is 

to split the sentence into tokens (tokenization) and compare the expression 

with database and assign emotion based on the sentiment of the sentence. 

  The expression is made up of four combinations : 

Positive(P),Negative(N),Negation(B) and Socially castoff(S).The first step is  
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to assign each words/tokens with hash value and matches them with hash 

values in  database and generate patterns.(e.g.)NPNB. 

  The predefined pattern-database is divided as positive and negative. The  

second step is to apply the backtracking method on these patterns. Take last 

three characters from the pattern. Consider the last letter from the pattern and 

do the following steps: 

  1. Assign two variables for positive and negative values. 

  2. If the character is in positive pattern database, increment the positive 

variable by one. 

  3.  If the character is in negative pattern database, increment the negative 

variable by one. 

  Similarly take last two letters and do the above steps. Then, take last 

three letters and do the above steps. Calculate the positivity and negativity of 

the expression using proposed formula. Then emotional state will be assigned 

to the sentences. The accuracy is 77.16%. 

  Chen, Xuetonget.al. [9] Proposed a system which detects the emotions 

from tweets based on “temporal and non-temporal feature sets” over a period 

of time. The data is collected and divides into two datasets: depression group 

and control group. The text from the tweets for each user is collected and 

parsed. The non-temporal feature set involves assigning the strength scores to 

emotional expression found in the tweet based on the intensity of that 

expression (which is compared against the datasets) and produces feature 

vector of 9 emotions. Then, the temporal feature set involves assigning a 

timestamp to the posting time of the tweet and the strength scores of each 

expression belong to the same time series/timestamps are added. The next 

step is to apply some statistics to these time series to get the temporal feature 

vector of 9×n entries where n is the number of users. Then these two feature 

sets are applied to any of the classifiers to predict if the user is suffered with 

depression or not. The accuracy is 91.81%. Table 2 gives the list of features 

used in different research articles to categorize the emotions from text based 

applications. 
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Table 2: List of Features, Accuracy and Category of Emotions from Text based 

Research 

 

 

 

3 Detection of Emotion from Speech 
 
  Detection of emotion from speech can be done by following two steps:  

  1. Feature Extraction   

  2. Classification [10] 

  The feature extraction involves extracting prosodic and phonetic features 

from the speech and classifies them by either mathematical model or neural 

network. The musical characteristic of speech like pitch is well defined by 

prosodic features and the sound involved in speech is explained by phonetic 

feature. These kinds of features are well utilized in various methodologies for 

acoustic applications. Most of the emotion detection methods used for speech 

category utilized various feature extraction methods and neural network as 

classifier in most of the cases. 

  J. Nicholsonet.al. [11] Proposed a system which is based on the category 

of speaker-independent and context independent. The utterance of a text by 

the speaker is sent as the input into the system. Main features of speech such 

as  

 phonetic  

 prosodic  

 

Author Metrics and Databases Methodology 

H. Binali et.al.[5] 

Ekman‟s Emotion Model 

Open Mind Common Sense Knowledge base 

(OMCS) 

SVM  

Jung et.al.[6] 

ConceptNet 

ANEW 

PAD 

Mood Flow Analysis 

M. Anaghaet.al.[7] Movie Reviews collected from different sources 
A hybrid model of Machine 

Learning and Fuzzy Logic 

S. Grover et.al.[8] 
Ekman‟s Emotion Model 

Punjabi Textual Dataset HC Corpora 

Rule Based Engine 

SVM and Naïve Bayes 

classifier 

Muljonoet.al.[9] 
WordNet Affect list 

Ekman‟s Emotion Model 
SVM-SMO 

M. Deshpandeet.al.[10] Dataset containing collected tweets 
Multinomial Naive Bayes and 

SVM 

T. Rabeyaet.al.[11] Predefined Pattern-Database Backtracking 

Chen,Xuetong et.al.[12] Dataset containing Collected Tweets 
Temporal and Non-Temporal 

Feature Set + Classifier 
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Table 3 shows the list of metrics, database used in various emotion 

detection models based on speech and the different methodology used with 

obtained accuracy for acoustic applications. 

 
Table 3: List of Metrics, Database, Methodologies and Accuracy for Emotion 

Detection from Speech 

Author 
Metrics and 

Databases 
Methodology Accuracy 

J. 

Nicholsonet.al.[13] 

Self-made database 

consists of speeches 

from radio actors 

One-Class-in-One 

neural network 
50% 

Q. Maoet.al.[14] Not Mentioned CNN and SVM Not Mentioned 

D. Bertero 

et.al[15] 

Database from TED 

talks 
CNN 66.10% 

P. Harár et.al.[16] 

German Corpus 

(Berlin Database of 

Emotional Speech) 

CNN and Gradiant 

Descent algorithm 
96.97% 

T. Seehapoch [17] 

Emotional Speech 

Database of 

Berlin,Japanese and 

Thai language 

SVM 

Berlin -89.80%,  

Japan -93.57%  

Thai - 98.00%   

 

  The features are extricated from every utterance by determining its 

beginning point (exceeds predetermined threshold) and end point (drops 

below its threshold). Divide this utterance which consists of beginning and 

end points into 20 vectors of 15 parameters resulting in a feature matrix with 

300 values [18]. The feature vectors present in this matrix are sent as input 

vectors into One-Class-in-One neural network [19] which is composed of 

eight sub-neural networks. Each sub-neural network represents each emotion. 

The outcome of every sub-neural network gives utility which represents the  

likelihood of that utterance with the respective emotion. Based on these 

values, the emotions are predicted using decision logic. The accuracy is 50% 

in recognizing eight emotions. 
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  Table 4 gives the list of various features used for categorizing emotions 

in detection of emotions based on speech. 

 
Table 4: List of Features and Category of Emotions from Speech based Research 

 

Title Features Category of Emotions  

Emotion recognition in 

speech using neural networks 

[13] 

Phonetic and 

Prosodic Features 

Joy, Teasing, Fear, Sadness, Disgust, Anger, 

Surprise, Neutral 

Learning salient features for 

speech emotion recognition 

using convolutional neural 

networks [14] 

Affect related 

Features 
Not Mentioned 

A firstlook into a 

convolutionalneural network 

for speech emotion 

detection[15] 

Based on Pitch Angry, Happy, Sad 

Speech emotion recognition 

with deep learning[16] 
Not Mentioned Angry, Neutral, Sad 

Speech Emotion Recognition 

using Support Vector 

Machines[17] 

Fundamental 

Frequency (F0), 

Energy, Zero 

Crossing Rate 

(ZCR),  Linear 

Predictive Coding 

(LPC) and Mel 

Frequency Cepstral 

Coefficient 

(MFCC) 

Berlin – Angry , Bored , Disgust , Fear , Happy , 

Natural , Sad 

Japan –  Angry , Bored , Disgust , Fear , Happy , 

Natural , Sad 

Thain –  Angry , Bored , Disgust , Fear , Happy, 

Sad,Surprise 

 

   

  Q. Maoet.al. [12] Proposed a system which learns features automatically 

using convolutional neural networks (CNN) when there is limited or no 

labeled samples available. The system comprised of four layers. The first 

layer and foremost layer is the input layer which takes the input as 

spectrogram of the speech signal and learn high level features from low-level 

features which is the major ideology of feature learning. The first step is to 

identify the local feature from the spectrogram which produces kernel in 

order to create the feature map in stack form which is then sent as an input to 

the connected layer. Then this layer is trained to predict the emotions and 

“affect-salient features” based on the labeled samples. Then the concerned 

features are utilized for training the SVM classifier. 

  D. Bertero et.al. [13] Developed a convolutional neural network (CNN) 

method in which the detection accuracy is 5% higher than SVM baseline. 

The method uses data set taken from the TED talks and annotated the data  
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with „emotions‟ keyword manually. The audio is taken as input in the 

convolutional layer and the feature extraction is done in both convolutional 

layer as well as the max-pooling layer. Then the classification is carried out  

in the fully connected layer of the network. This method only classifies three 

emotions: „Angry‟, „Sad‟ and „Happy‟ based on the pitch of the audio. The 

training and testing is based on the dataset by running 3-fold cross validation 

and the accuracy is 66.1%. 

  P. Harár et.al. [14] implemented a method in which the CNN is used to 

achieve detection accuracy of 96.97% which is slightly higher than the above 

methods. In this method, the raw data is initially standardized and split into 

segments while the silent segments are removed by voice activity detector. It 

is then given as inputs to the convolutional neural network which consists of 

multiple numbers of  

 Convolutional layers  

 Pooling layers   

 Fully connected layers  

  The output is the percentage of emotions embedded in the audio. It is 

similar to the normal CNN but with quite many numbers of each layers. The 

accuracy is attained due to the splitted segments given as inputs and the 

number of epochs (38 epochs for best results).Also, the results is enhanced 

by Stochastic Gradient Descent algorithm which is utilized for optimizing the 

loss function.  

  T. Seehapoch et.al. [15] developed a model in which SVM is used to 

calculate the percentage of emotions in the speech or audio. The major 

attributes extracted from the input speech based signal are 

 Fundamental Frequency (F0) 

 Energy 

 Zero Crossing Rate (ZCR) 

 Linear Predictive Coding (LPC)   

 Mel Frequency Cepstral Coefficient (MFCC)  

  Then these features are normalized for each frame of the signal which is 

the result of framing. The features are combined and sent to the SVM which 

is trained with the emotional speech databases of Berlin, Japanese and Thai 

language already. Then the SVM classifies the emotions. 

 

4 Conclusions 
   

Emotion detection methods are used for detecting moods and emotions of 

people in various fields like social media to extract information from the 

feedback, blog posts and also health sector. In this paper, various approaches 

which implements emotion detection models has been discussed and 

summarized. 

  The future work is to implement the best approach by combining  
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approaches mentioned above to build the emotion models which identifies 

various types of mental disorders based on the previous events and symptoms 

of  a person either in the form of a text or speech that will assist the 

psychologist/ psychiatrist in  further treatments. 
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