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In the digital era, music plays a vital role in shaping emotions, providing comfort, 

motivation, and a sense of connection. However, the abundance of available music often 

overwhelms users when attempting to find tracks that align with their current emotional 

state. This paper introduces Music Mood, a multi-modal music recommendation system 

designed to enhance the listening experience by leveraging advanced machine learning 

techniques rather than relying solely on traditional natural language processing methods. 

The proposed system integrates chat-based text analysis, voice tone recognition, and facial 

emotion detection to accurately interpret users’ emotional states. By combining these 

modalities, the system generates personalized music recommendations that closely 

correspond to the user’s mood and preferences. The primary objective of this approach is to 

achieve a deeper understanding of emotional context while accurately predicting individual 

musical inclinations. Through the fusion of text, speech, and facial emotion analysis, Music 

Mood offers a holistic and adaptive recommendation framework, delivering a more 

immersive, and emotionally aware and authentic music listening experience. 

 

I. INTRODUCTION 

In recent years, rapid advancements in artificial 

intelligence and machine learning have significantly 

transformed the way users interact with digital systems. 

Among these innovations, emotion-aware applications 

have gained increasing attention, particularly in 

domains where human emotions play a crucial role, such 

as music consumption. Music has long been recognized 

as a powerful medium for emotional expression, capable 

of influencing mood, reducing stress, and enhancing 

overall well-being. However, with the massive growth of 

digital music libraries and streaming platforms, users 

often struggle to discover music that aligns with their 

current emotional state. 

Traditional music recommendation systems primarily 

rely on collaborative filtering or content-based 

approaches, which focus on listening history, genre 

preferences, or user ratings. While effective to some 
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extent, these systems fail to capture the user’s real-time 

emotional context. As a result, the recommendations 

may not always reflect how the user feels at a particular 

moment. To address this limitation, emotion recognition 

has emerged as a promising solution for developing 

more adaptive and personalized music recommendation 

systems. 

Chatbot-based emotion recognition systems enable users 

to express their feelings naturally through text or voice 

interactions. By analyzing linguistic patterns, sentiment, 

and vocal tone, chatbots can infer the emotional state of 

the user in real time. When combined with music 

recommendation techniques, such systems can suggest 

songs that resonate emotionally, creating a more 

engaging and meaningful listening experience. 

Advances in machine learning models, such as deep 

neural networks, have further improved the accuracy of 

emotion detection from text and speech, making 

emotion-driven recommendations more reliable and 

context-aware. 

This paper explores a chatbot-based emotion recognition 

framework integrated with a music recommendation 

system. The proposed approach aims to identify users’ 
emotions through conversational interaction and deliver 

music recommendations that correspond to their 

detected mood. By incorporating emotional intelligence 

into chatbot systems, this research seeks to bridge the 

gap between user emotions and music discovery, 

ultimately enhancing personalization, user satisfaction, 

and emotional connection in digital music platforms. 

2. LITERATURE SURVEY  

Mathew et al. [1] proposed an emotion-based chatbot 

music recommender system that analyzes user emotions 

to suggest suitable songs. Their system integrates 

emotion detection with conversational interfaces, 

demonstrating that emotion-aware recommendation 

significantly improves user engagement and 

personalization. The study highlights the importance of 

emotion recognition as a core component in intelligent 

music recommendation systems. Gupta et al. [2] 

developed Music&Me, a chatbot-based song 

recommender system that leverages user interaction and 

emotional cues to generate personalized music 

suggestions. The system demonstrates the practical 

implementation of emotion-driven recommendation 

using modern development frameworks and showcases 

the effectiveness of conversational agents in enhancing 

user experience. Hossain and Rahman [3] presented an 

emotion-based music recommendation system using 

machine learning techniques to classify user emotions 

and recommend appropriate music tracks. Their work 

emphasizes the role of supervised learning algorithms in 

emotion recognition and shows improved 

recommendation accuracy compared to traditional 

preference-based systems. Kumar and Singh [4] 

provided a comprehensive review of music 

recommendation systems, analyzing content-based, 

collaborative, and hybrid approaches. Their survey 

highlights the growing role of emotion-aware and 

context-aware recommendation techniques and 

identifies deep learning as a promising direction for 

future research. Doe and Smith [5] explored 

personalized music recommendation using deep 

learning techniques, focusing on user behavior and 

preference modeling. Their work demonstrates that deep 

neural networks can effectively capture complex 

user–music relationships, leading to improved 

personalization and recommendation accuracy Mali et 

al. [12] proposed an improved PIN entry method to 

prevent shoulder-surfing attacks. The study focuses on 

enhancing security through innovative authentication 

techniques, contributing to the broader field of secure 

human–computer  

3.SYSTEM ARCHITECTURE  

The system architecture for health insurance claim 

prediction using AI and ML involves multiple layers to 

efficiently process and predict claim approvals. It begins 

with data acquisition, collecting structured and 

unstructured data from sources like policyholder records 

and medical reports. Data pre-processing follows, 

cleaning and transforming the data for machine learning 

models. In the feature extraction and selection layer, 

relevant factors like medical conditions and claim 

amounts are identified. Machine learning models such as 

Random Forest or Neural Networks are then used to 

predict claim validity. The prediction layer provides 

real-time insights, automating approvals and detecting 

fraud. Finally, the user interface layer displays results 

through dashboards, streamlining claim management, 

reducing errors, and improving overall efficiency for 

insurers and policyholders. 
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Fig1: System Architecture 

4.METHODOLOGY  

The proposed Emotion Detection System follows a 

structured deep learning pipeline designed to accurately 

classify user emotions from textual input, forming the 

foundation for the Music Mood recommendation 

framework. The methodology consists of dataset 

loading, preprocessing, contextual embedding 

generation, multi-model classification, and performance 

evaluation. 

i. Dataset Loading and Preprocessing 

The system begins with the Dataset Loader module, 

which imports labeled emotion datasets for training and 

validation. User input text is then processed by the Text 

Preprocessing Module. This stage includes tokenization, 

lowercasing, stop-word removal, and padding to 

convert raw text into a structured format suitable for 

deep learning models. The cleaned text is transformed 

into numerical representations using token indexing. 

ii.Contextual Feature Extraction using BERT 

The preprocessed text is passed to the BERT Embedding 

Engine, which generates contextual embedding’s 

capturing semantic and emotional meaning. Unlike 

traditional word embedding’s, BERT produces 

bidirectional representations by considering both left 

and right context. The embedding representation can be 

expressed as: 𝐸 = 𝐵𝐸𝑅𝑇(𝑇) 
where 𝑇represents the input token sequence and 𝐸is the 

contextual embedding matrix generated by BERT. 

Self-attention within BERT computes contextual weights 

using: 

𝐴𝑡𝑡𝑒𝑛𝑡𝑖𝑜𝑛(𝑄, 𝐾, 𝑉) = 𝑠𝑜𝑓𝑡𝑚𝑎𝑥 (𝑄𝐾𝑇√𝑑𝑘)𝑉 

where 𝑄, 𝐾, and 𝑉denote query, key, and value matrices, 

and 𝑑𝑘is the dimensional scaling factor. 

iii.Multi-Model Emotion Classification 

The extracted embedding’s are fed into four deep 

learning models in parallel: CNN, LSTM, Bi LSTM, and 

LSTM+GRU. 

• The CNN model captures local emotional patterns 

using convolution operations. 

• The LSTM model learns sequential dependencies 

in emotional expressions. 

• The BiLSTM model processes text in both forward 

and backward directions to enhance contextual 

understanding. 

• The LSTM+GRU hybrid model combines 

memory efficiency and sequence modeling 

strength. 

The recurrent unit computation in LSTM is defined as: ℎ𝑡 = 𝑓(𝑊ℎℎ𝑡−1 +𝑊𝑥𝑥𝑡 + 𝑏) 
where ℎ𝑡 is the hidden state at time 𝑡 , 𝑥𝑡 is the input 

vector, 𝑊ℎand 𝑊𝑥are weight matrices, 𝑏is bias, and 𝑓is 

the activation function. The final classification is 

performed using a Soft max function: 𝑃(𝑦 = 𝑖) = 𝑒𝑧𝑖∑ 𝑒𝑧𝑗𝑛𝑗=1  

where 𝑧𝑖represents the output score for emotion class 𝑖. 
Iv.Evaluation and Visualization 

The Evaluation Module computes performance metrics 

including Accuracy, Precision, Recall, and F1-Score. The 

Performance Visualization module presents graphical 

comparisons of model performance, enabling selection 

of the optimal architecture. 

5. DESIGN AND CONSTRUCTION 

The proposed Emotion Detection System for the Music 

Mood recommendation framework is designed as a 

modular and scalable deep learning architecture. The 

system integrates natural language processing, 

contextual embedding generation, multiple neural 

network classifiers, and evaluation mechanisms to 

accurately interpret user emotions from textual input. 

The construction of the system begins with dataset 

preparation. A labeled emotion dataset containing 

various emotional categories such as happy, sad, angry, 

fear, surprise, and neutral is collected and organized. 

The dataset is divided into training and validation sets to 

ensure proper performance evaluation. The Dataset 
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Loader module is implemented to efficiently load and 

manage these datasets during model training and 

testing. 

The next component is the Text Preprocessing Module. 

This module performs tokenization, lowercasing, 

stop-word removal, padding, and sequence encoding. 

These preprocessing steps convert raw user text into 

structured numerical format suitable for deep learning 

models. Proper preprocessing ensures noise reduction 

and improves model accuracy. 

The core feature extraction component is the BERT 

Embedding Engine. A pre-trained BERT model is 

integrated to generate contextual embedding’s that 

capture semantic meaning and emotional context from 

text. These embedding are provide high-quality feature 

representations for downstream classification models. 

The system then incorporates multiple deep learning 

models including CNN, LSTM, Bi-LSTM, and 

LSTM+GRU. Each model is constructed with optimized 

hyper parameters. The CNN model captures local 

phrase-level emotional patterns, while LSTM and 

Bi-LSTM capture sequential dependencies in text. The 

hybrid LSTM+GRU model enhances learning efficiency 

and reduces computational complexity. These models 

are trained using categorical cross-entropy loss and the 

Adam optimizer. 

An Evaluation Module is implemented to compute 

performance metrics such as Accuracy, Precision, Recall, 

and F1-Score. The best-performing model is selected 

based on validation results. Finally, the Performance 

Visualization module presents graphical comparisons 

for better interpretability. 

6. RESULTS AND DISCUSSION 

The proposed chatbot-based emotion recognition and 

music recommendation system demonstrates strong 

performance in identifying user emotions and providing 

personalized music suggestions. The system integrates 

text, facial, and voice-based emotion detection to 

enhance user interaction and recommendation accuracy. 

Experimental results indicate that the emotion 

classification models achieve high accuracy in detecting 

key emotional states such as happiness, sadness, anger, 

surprise, and calmness, thereby improving the overall 

user experience. 

 
Fig 2: Home page 

The system interface and workflow are illustrated in 

Figure 2, which shows the home page of the web 

application. It provides multiple interaction modes 

including text chatbot, webcam chatbot, and voice 

chatbot, allowing users to engage with the system in a 

flexible and user-friendly manner. 

 
Fig 3: Text analysis 

The emotion detection capability using textual input is 

presented in Figure 3, where the chat bot analyzes user 

messages and predicts the corresponding emotion. 

Based on the detected emotion, the system recommends 

suitable music, enabling context-aware personalization. 

 
Fig 4: Webcam output 

 Similarly, Figure 4 demonstrates real-time emotion 

detection using webcam input, where facial expressions 

are analyzed to identify emotions such as happiness, 

followed by appropriate music recommendations. 
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Fig 5: confusion matrix of BiLSTM 

The system’s performance is further evaluated using a 

confusion matrix, as shown in Figure 5. The Bi-LSTM 

model exhibits strong classification accuracy, with 

higher values along the diagonal indicating correct 

predictions. However, minor misclassifications are 

observed between similar emotions such as fear and 

surprise, suggesting scope for improvement in 

distinguishing closely related emotional states. 

Additionally, comparative analysis of different models 

reveals that CNN achieves the highest performance 

across accuracy, precision, recall, and F1-score, 

outperforming BiLSTM, LSTM, and CNN+GRU. This 

highlights the effectiveness of deep learning techniques 

in emotion recognition tasks. 

7. CONCLUSION 

The Chat bot Emotion Recognition and Music 

Recommendation system successfully demonstrates how 

emotional intelligence can be integrated into music 

recommendation platforms using machine learning 

techniques. By analyzing user emotions through textual 

interactions, the system delivers personalized music 

suggestions that align with the user’s current mood. This 

approach enhances user engagement and creates a more 

meaningful and emotionally responsive listening 

experience compared to traditional recommendation 

systems. 

Future Scope 

In the future, the system can be expanded by 

incorporating voice and facial emotion recognition to 

enable a fully multi-modal emotion detection 

framework. Integration with real-time music streaming 

platforms and adaptive learning models can further 

improve recommendation accuracy. Additionally, 

supporting multilingual emotion recognition and 

wearable sensor data could make the system more 

robust, inclusive, and context-aware. 
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