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Abstract- Researches in emotion classification of text have been 

growing steadily in the last few years because of the increase in the 

number of applications and its usage in various fields. 

Understanding the emotions of users has become mandatory for 

stakeholders when making certain decisions in business analytics. 

This paper classifies the emotions with the help of ontology and the 

ambiguous sentences are handled with the help of machine 

learning algorithms (SVM). Each emotion is being hierarchically 

mapped based on its  depth level and all the emotions are being 

classified under the subclass of four basic emotions –Happiness, 

Fear, Anger, Sadness and each emotion is associated with a weight. 

A POS tagger is used to split the sentences into words 

corresponding to their parts of speech. This project provides the 

rankings for the affective words obtained from the POS tagging 

using ANEW word list in the form of three dimensions .The 

dimensions are compared with OWL file. As ontology is used, 

insertion of new emotion as a concept and the mapping of its 

properties is made simple. The ambiguity in the sentences which 

was the issue in many of the existing systems is overcome by the 

proposed model which makes use of SVM to learn and classify it 

appropriately. This Machine Learning Techniques for Onto-based 

Emotional Classification of text (ML for Onto-Emo Classification) 

is proven to be efficient with better performance.  

 

Keywords-sentimental analysis, ontology, machine learning, 

NLP, semantics                                    

I. INTRODUCTION 

The text analytics has been the area of research in past few 

years. For business enhancements, to know the customer 

experience text analytics is important, where the texts written 

by customers as reviews or comments are being examined. 

The generic system for text analytics understands the patterns 

and then action is taken based on what the system has learnt. It 

is highly inefficient to perform text analytics manually. To 

overcome the difficulty, many systems were developed that 

uses text mining and natural language processing algorithms to 

gain knowledge out of the input text. Social medias are the 

repository of reviews and comments where their emotion need 

to be analysed as they hold insight of the customer‟s opinion.  

The real emotion of the customer is known by analysing the 

text efficiently. 

With the aim to provide a global framework for 

representing data, its properties and their relationships, 

ontologies were developed which resulted it rapid growth of 

semantic web technologies. In order to improve the 

interoperability and reusability with existing software, many 

researchers use Semantic Web technologies. It has a strong 

research foundation and is having application in almost all the 

domains. An adequate representation of emotions has become 

an important challenge emotion of the customer is analysed. 

The existing approaches vary from assigning tags for 

emotional words to three dimensional representations of 

emotional elements for different purposes, one approach is 

better suited than the other.  

The representation of emotions using ontology, which is 

the building block of semantic web is the proposed research 

idea of this paper. The development of ontology of emotional 

categories where each entity is defined in terms of a range of 

values (weights). Ontologies have the ability to carry out 

classification of concepts automatically, thus simplifying the 

addition of new concepts. To formalize Semantic Web 

ontologies the most common language that is used is Ontology 

Web Language (OWL).The OWL ontologies are created using 

powerful Java open source tool with an interface to visualize 

ontologies is Protege.   

This paper describes the classification of emotion using the 

ontology driven approach. In case of sentences with ambiguity 

machine learning algorithms are used. Since the ontology is 

being used for reasoning, whenever a new instances of 

emotion is being inserted into the ontology, automatic 

classification happens under the respective category. The 

ascendants in the ontology of the corresponding value are 
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traced back by the system, until one of the basic emotions is 

classified. 

Machine Learning is a prediction technique the present 

data classification is predicted based on past observations. 

There are many machine learning algorithms that are in use 

today and a new algorithm keeps emerging as data analytics 

directly yield to technological progress. These algorithms can 

also be successfully applied for classification of text efficiently 

In the sentiment analysis literature, the best classification 

accuracy is achieved with Naive Bayes, SVM and Maximum 

Entropy. If in one domain Naive Bayes got the best accuracy, 

SVM is better in another domain and this difference is being 

discussed in this paper. 

In this paper, a process for application of machine learning 

technique for the sentiment analysis of customers‟ social 

media data using an ontology model is presented. This process 

would help in identifying the emotion associated with the 

customers‟ social media data. The remaining portion of the 

paper is organized as follows: Section II provides the literature 

survey of the application of ontology and machine learning 

techniques in sentiment analysis, Section III focuses on the 

issues in the existing system, Section IV is the proposed 

architecture with the modular diagram and Section V briefs on 

conclusions and future work. 

 

II.LITERATURE REVIEW 

Many research works had been carried out in this area. A 

software was developed named ArsEmotica that aims at 

extracting emotional semantics of tagged resources. This 

approach exploits and combines multilingual lexicons 

(MultiWordNet), affective, and sentiment lexicons (WordNet-

Aect, SentiWordNet) with an ontology of emotional categories 

(OntoEmotion). The first step of ArsEmotica checks if tags are 

“emotion denoting” words, directly referring to some concepts 

of ontology of emotions. Then, check the tags with the sentinet 

and rank the prevalent emotions [1].A new method of 

ontology based emotion detection from text. The ontology is 

extracted from the input text using triplet extraction algorithm 

by OpenNLP parser, following which ontology matching is 

done with ontology base which consists of ontologies and the 

emotion label related to each one that was created by similarity 

and word sense disambiguation. Finally choose the emotion 

label with highest score of matching. [2] 

A research has categorized the system as two main 

components such as Emotion Ontology, Emotion Detector. 

Proposed ontology has class and subclass relationship where 

classes are the primary emotions and subclasses are the lower 

level emotions and primary emotions were given higher 

weightage and lower weightage for emotions in sublevel. 

Emotion detection algorithm calculates weight for particular 

emotion by adding weights assigned at each level of hierarchy 

and also calculates same for its counter emotion and on 

comparison of both the one with higher weight is taken as 

emotion detected[3] 

Ryoko Tokuhisa et al, proposed a classification method for 

the enormous examples that are extracted from the web. The 

quantity along with the accuracy of examples which were 

emotion provoking was collected and EP corpus was built. 

The process involved two steps which were sentiment polarity 

classification, where if the value of the classification is near 

the decision boundary it was taken as neutral and other 

examples with positive and negative classification values are 

fed to the fine graining emotion classification where k-nearest-

neighbour approach is used and k-most similar examples from 

the  EP corpus is retrieved
.
[4] 

Matteo Baldoni et al, discussed on the conversion of tags 

from sentences to the emotions. The proposed method applies 

the concept that if a tag belongs to the ontology of emotions it 

is classified as emotional else SentiWordNet is used to analyze 

the words as objective and subjective tag where subjective tags 

alone carry emotions. Thus subjective tags deliver the 

emotional concept to user. Ranking of the emotions is being 

done in the process and associates it with user input. [5] 

The classification of emotional states by EEG signal 

patterns based on its functional connectivity. The data 

collected by a binary BCI based on the disgust produced by 

imagining an unpleasant odour is being used and this emotion 

mainly involves the right hemisphere, T8 channel, the 

classification procedure is tested by using just T8. A 

completely automated classification method for self induced 

emotions is devised where the wavelet transform is used for 

signal pre-processing and feature extraction is done using PCA 

and adhoc classification using Support Vector Machine (SVM) 

and ended up with 90% success rate is obtained. [6]
 

Himaanshu Gaubaa et al, suggested a methodology to 

predicts rating of advertisements using multimodal framework 

combining fused Electroencephalogram (EEG) waves of user 

and the corresponding textual comment. The users EEG signal 

was recorded and the textual comment were processed through 

Natural Language Processing (NLP) technique for analysing 

the sentiment of the user. To perform the psychological rating 

using EEG signal a regression technique based on Random 

forest was used. Then the EEG based rating is combined with 

NLP based sentiment score and thus improving the overall 

prediction. [7] 

A system was developed where text is given as input and is 

marked up with the emotional dimensions (activation, 

evaluation and power) using EmoTag. A point relates to every 

sentence of the text in the three-dimensional space of emotions 

and is provided as the input to the ontology of emotions, 

which classifies it automatically under a emotion based on its 

hierarchical structure. Then DLModel works recursively such 

that its ancestors are obtained.[8] 

Mohammad Soleymani et al., proposed a Multimodal 

sentimental analysis is dealt to analyse the sentiment. Due to 

the enormous usage of social media, the need for the analysis 

of facial and vocal expressions in addition to the transcript or 

textual content aroused which can be solved by Multimodal 
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sentiment analysis that can detect sentiment through affective 

traces, such as facial and vocal displays. This approach 

influences the recognition of emotions and the context 

inference to determine the polarity of an individual‟s 

sentiment. [9] 

Chang-Tai Hsieh et al., in his paper gives an overview 

about the emotion detection from text and explains the 

detection methods in current generation which are categorised 

as keyword-based, learning-based, and hybrid 

recommendation approaches. To overcome the current 

detection methods limitations, human-computer interaction 

and extracting keywords with semantic analysis was 

suggested. [10] 

A fixed-length feature vector is the usual representation of 

the inputs when need to be learnt by a machine learning 

algorithms. The common fixed-length features mostly used are 

is bag-of-word but the major drawback is that the words order 

is lost and semantics of the words are generally ignored. A 

Paragraph Vector which is an unsupervised algorithm learns 

fixed-length feature representations from variable-length 

pieces of texts [11]. 

A system named GLUE that employs learning techniques to 

semi-automatically create semantic mappings between 

ontologies. The correspondences among the taxonomies of 

two given ontologies are focused and the mappings were 

established. A measure of similarity is computed for the 

evaluation of the system [12]. 

An online movie reviews for sentiment analysis was 

developed. Sentiment classification techniques are applied to 

movie reviews. Specifically, the two supervised machine 

learning approaches SVM, Naive Bayes are used for 

Sentiment Classification. Initially the content of the file is split 

by the end of the line character and converted into lower case 

to match with AFINN data. Out of the two proposed 

algorithms, Naive Bayes performed the best by giving high 

accuracy [13]. 

 

III.ISSUES IN THE EXISTING SYSTEM 

 Many systems were proposed to rightly predict the emotion 

of the text which is given as input. One main disadvantage in 

all the systems is the ambiguity in keyword definitions, i.e 

emotion keywords are being used directly to find the 

associated emotions but the meanings of keywords could vary 

with the context and also the sentences with sarcastic meaning 

cannot be identified. Another one main disadvantage is that 

expressed emotions also have influence on syntax structure 

and semantics. For example, “I laughed seeing the movie” and 

“People laughed at me”, though both the sentences when 

tagging will classify laughing as a happy emotion and the 

classification result would be happiness but it indicates 

different emotions from the first person‟s perspective as the 

first sentence is real happiness while the second sentence is 

that he is being mocked by others which is sadness. The 

Linguistic information ignorance is a problem to keyword-

based methods. Another problem is the inability to specify the 

percentage of the emotions as the current systems can only 

denote what his emotion is but it failed to specify what 

percentage of  emotion of the person has. 

 

 

IV.OBJECTIVES OF THE PROPOSED SYSTEM 

To know the emotion of the user. the bipolar classification 

which involves positive and negative is not sufficient as the 

input need to be classified into the four basic emotions such as 

happy, sad, fear and anger. The emotion classification in 

classical text analytics can be done either keyword based or 

learning based. The proposed model makes use of ontology for 

mapping the semantically equivalent emotions in a 

hierarchical relationship and the data properties and object 

properties of each entity of emotions which help in efficient 

classification of the input. The ambiguity sentences needs 

learning based classification thus resulting in better accurate 

classification results.  Fig 1, is the proposed the Machine 

Learning Techniques for Onto-based Emotional Classification 

of text (ML for Onto-Emo Classification) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig 1.Proposed System (ML based Onto-Emo system) 

 

 

V.PROPOSED SYSTEM 

The proposed system makes use of POS tagger which tags 

every word in the sentence with its parts of speech such as 

noun, verb, adjective, etc. The Stanford POS tagger is 

Natural Language Processing Toolkit 

ML  Algorithm(SVM) to classify sentences 

with ambiguity 

Ontology Creation 

Sentiment words (EMO words) 

Feature Extracted Text 

Happy 

Input Text 

Fear Sad Anger 

Emotion 
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commonly used which contains trained models to provide 

automatic tagging. The model used is in it is English-

bidirectional-distsim tagger. The input is taken from the text 

file. The sentence, “I am running”, is the input given in a text 

file and is passed into the pos tagger and the output from the 

POS tagger will be “I_PRP am_VBZ running_VBN”. The 

tagging is based on Penn Treebank tags representation. Stop 

words are the words that can be removed as it has a little value 

in the context. For a given purpose, any group of words can be 

chosen as the stop words. Some of the most common short 

function words are the, is, at, which, on, etc. The stop words 

are listed in a separate file. Thus, the words from the input 

sentence are compared with the stop words in the file and the 

words those match are removed. From the input sentence, “He 

is happy”, the words (he, is) are removed. The module 

diagram of the system is shown in Fig 2. 

 
Fig 2.Modular architecture of the system with sentences without ambiguity 

Natural Language processing unit 

 

The Affective words are the verbs, adjectives, adverbs and 

some of the affective nouns. Mostly adjectives and adverbs 

will be the words that represent the emotion. There are some 

of the nouns which also represent the emotion like happiness, 

loneliness etc. These Affective nouns are listed in a separate 

file. If the nouns from the input sentence match with the nouns 

in the file, these nouns are also extracted as affective words. 

“happy” is the verb that represents the emotion and so it will 

be extracted.  

OntoEmo is the ontology used with the semantic 

relationships of emotional words .With the help of ontology, 

the relations between the different emotions levels are 

identified. The ontology is written in OWL using Protégé tool. 

The basic emotions are happiness, sadness, fear and anger. The 

sub classes of each basic emotions are categorized as 

soft_emotion, moderate_emotion and intense_emotion. Each 

of the above mentioned sub classes is mapped with three 

object properties such as value_33, value_66 and value_99. 

The onto graph of the ontology created is shown in the Fig 3. 

The object properties are created to provide the percentage 

of the emotion based on the intensity of the emotion words. 

The words representing the parent emotion are created as 

classes under the respective subclasses of the parent classes 

based on the intensity. The individuals are added to the classes 

which are the lowest in the hierarchy of emotions. The 

individuals are the plural , past and adverb forms of the word.  

Jena is a Java framework for building Semantic Web 

applications. It provides a extensive java libraries for helping 

developers develop code that handles RDF, RDFS, OWL and 

SPARQL.It includes a rule based interface engine to perform 

reasoning based on OWL and RDFS ontologies. It is used to 

import the OWL file into the Netbeans. Jar files related to jena 

are from Apache Jena package. 

 

 
 

Fig 3.ontology visualization 

The complex sentences which have more than one emotion 

can be treated with the rule generator. The sentence with the 

conjunction words (though, although, even though, but, 

despite, inspite, yet) will take the emotion next to the 

conjunction words. The conjunction words (either….or, or, 

and, besides) will take the emotion with the higher percentage. 

The conjunction word (neither….nor) will have the no 

emotion. The sentences with the negative words (not, never, 

rarely, n‟t, seldom) are also treated. The working of the rule 

generator is explained in Fig 4. 

 
Fig 4.Rule generator 
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SVM has good properties in terms of generalisation bounds 

for the induced classifiers Despite the linearity of the basic 

algorithm, SVM can be transformed into a dual form (in which 

the training examples only appear inside dot product 

operations), allowing the use of kernel functions to produce 

non-linear classifiers.The system input have been evaluated on 

the DSO corpus, a semantically annotated corpus containing 

192,800 occurrences of 121 nouns and 70 verbs corresponding 

to the most frequent and ambiguous English words. Thus the 

words with ambiguity are identified and their context of usage 

is analysed and the emotions predicted correctly[[17]. 

Initially the affective word from the sentence is passed in 

to the ontology of emotions and the basic emotion with the 

percentage will be returned as output. Then, the input sentence 

is checked for the negative words and if there is a match, the 

opposite of the basic emotion extracted from the ontology 

results as the output. The implementation success result with 

the percentage of the emotion is shown in Fig 5 and Fig 6. 

 
Fig 5.Emotion classification of complex sentences with 

affective words of opposite meaning 

 
 

Fig 6.Emotion Classification of  negative sentence 

 

V.CONCLUSION AND FUTURE WORK  

An emotional ontology with object properties has been 

implemented using semantic web technologies. An emotional 

ontology based on description of the dimensions has been 

implemented using semantic web technologies. The ontology 

has demonstrated a complex process of converting unmarked 

input text to emotion. The proposed system will provide the 

basic emotion and the intensiveness of the emotion. The 

system is restricted to work on some conditions. The Affective 

words are essential to find the emotion. Without the affective 

words, the system cannot predict the emotion. The Proposed 

system can be extended in future by using machine learning 

algorithms in order to identify the sarcastic sentences.. The 

Naïve Bayes Classifier can be used since it works based on the 

conditional probability along with SVM for  training and 

testing the ambiguity sentences. It can be used in business 

applications for gathering the feedback from the customers. 
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