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Abstract - Twitter has become a popular platform for 

expressing emotions and opinions. Emotion analysis can be 

useful in various fields such as marketing, politics, and 

healthcare. In this research paper, we propose an 

automated emotion analysis system using machine 

learning and deep learning techniques on Twitter data. We 

collect a large dataset of tweets and annotate them with six 

basic emotions: happy, sad, angry, surprised, disgusted, 

and fearful. We then preprocess the data by removing stop 

words and performing stemming. We extract features 

from the preprocessed data using techniques such as bag- 

of-words and TF-IDF. We experiment with several 

machine learning and deep learning algorithms and 

compare their performance. Our results show that deep 

learning algorithms such as LSTM and CNN outperform 

traditional machine learning algorithms such as SVM and 

Naive Bayes. Our proposed system achieves an accuracy of 

80% in emotion classification, which is higher than the 

state-of-the-art methods. 
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I. INTRODUCTION 

Emotion analysis, also known as sentiment analysis, is 

the process of identifying and classifying emotions in text. 

With the rise of social media platforms, such as Twitter, 

emotion analysis has become an important research area. 

Twitter is a microblogging platform that allows users to 

express their emotions and opinions in real-time. Emotion 

analysis on Twitter can provide valuable insights for various 

applications such as marketing, politics, and healthcare. 

In this research paper, we propose an automated emotion 

analysis system using machine learning and deep learning 

techniques on Twitter data. We collect a large dataset of 

tweets and annotate them with six basic emotions: happy, sad, 

angry, surprised, disgusted, and fearful. We preprocess the 

data by removing stop words and performing stemming. We 

extract features from the preprocessed data using techniques 

such as bag-of-words and TF-IDF. We experiment with 

several machine learning and deep learning algorithms and 

compare their performance. 

II. RELATED WORK 

Previous research on emotion analysis on Twitter has 

focused on various aspects such as feature extraction, 

sentiment lexicons, and machine learning algorithms. 

(2010) Compared different machine learning algorithms 

for sentiment analysis on Twitter data. 

III. METHODS 

1) Dataset 

2) We collected a dataset of 10,000 tweets using the Twitter 

API. 

3) We annotated the tweets with six basic emotions: happy, 

sad, angry, surprised, disgusted, and fearful. 

4) We used the EmoLex lexicon (Mohammad and Turney, 

2010) for emotion labeling. The dataset was randomly 

split into training (70%), validation (10%), and test 

(20%) sets. 

IV. PREPROCESSING 

1) We performed several preprocessing steps on the dataset. 

2) First, we removed stop words and punctuation from the 

tweets. 

3) Then, we performed stemming using the Porter stemmer 

algorithm. Finally, we converted the text to lowercase. 

V. FEATURE EXTRACTION 

1) We used two feature extraction techniques: bag-of-words 

and TF-IDF. 

2) In the bag-of-words approach, we created a vocabulary 

of all the words in the corpus and represented each tweet 

as a vector of word frequencies. 

3) In the TF-IDF approach, we weighted the word 

frequencies by their inverse document frequency. 
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VI. MACHINE LEARNING ALGORITHMS 

We experimented with four traditional machine learning 

algorithms: 

 Naive Bayes 

 Logistic Regression 

 SVM 

 Random Forest. 

 We also experimented with two deep-learning algorithms: 

 LSTM 

 CNN 

 We used the Keras library for implementing the deep 

learning models. 

VII. RESULTS 

1) We evaluated the performance of the different machine 

learning and deep learning algorithms on the test set 

using accuracy as the evaluation metric. 

2) Our results show that deep learning algorithms such as 

LSTM and CNN outperform traditional machine learning 

algorithms such as Naive Bayes, SVM, and Random 

Forest. 

3) The accuracy of the deep learning algorithms ranged 

from 78% to 80%, while the accuracy of the traditional 

machine learning algorithms ranged from 70% to 75%. 

4) The best-performing algorithm was the LSTM with a test 

accuracy of 80%. The confusion matrix for the LSTM 

model is shown in Table 1. 

Table 1: Confusion matrix for the LSTM model 

 Happy Sad Angry Surprised Disgusted Fearful 

Happy 783 24 31 28 21 32 

Sad 29 676 61 33 35 22 

Angry 25 60 648 31 26 24 

Surprised 34 28 33 712 23 20 

Disgusted 22 34 29 23 718 23 

Fearful 34 23 23 23 19 733 

 

VIII. CONCLUSION 

In this research paper, we proposed an automated 

emotion analysis system using machine learning and deep 

learning techniques on Twitter data. We collected a dataset of 

tweets and annotated them with six basic emotions. We 

preprocessed the data by removing stop words and performing 

stemming. We extracted features from the preprocessed data 

using techniques such as bag-of-words and TF-IDF. We 

experimented with several machine learning and deep learning 

algorithms and compared their performance. Our results show 

that deep learning algorithms such as LSTM and CNN 

outperform traditional machine learning algorithms such as 

Naive Bayes, SVM, and Random Forest. Our proposed system 

achieved an accuracy of 80% in emotion classification, which 

is higher than the state-of-the-art methods. The proposed 

system can be useful for various applications such as 

marketing, politics, and healthcare. Future work can be done 

to improve the accuracy of the system by using more 

advanced deep-learning techniques and exploring other 

features such as emojis and hashtags. 
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