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    Abstract 

 

      This project presents an innovative system for song recommendation 

using a chatbot integrated with facial expression analysis and sentiment 

analysis. By leveraging generative AI, the Gemini API, and the Flask 

framework, the system personalizes song recommendations based on 

user input and detected emotional states. DeepFace and Convolutional 

Neural Networks (CNNs) are utilized for facial expression recognition, 

identifying emotions such as happy, surprised, sad, angry, disgust, and 

fear to classify user sentiment as positive, negative, or neutral. The 

dataset for song recommendations consists of 20th and 21st-century 

songs, categorized based on emotional tone to match user moods 

accurately. Additionally, a Kaggle-sourced facial expression dataset is 

used to train the CNN model for precise emotion detection. This 

combination of deep learning, emotion recognition, and AI-driven 

recommendations enhances user experience in digital entertainment, 

demonstrating the potential of AI in creating emotion-aware 

applications for personalized and immersive interactions. 
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   INTRODUCTION 

1.1 OVERVIEW 

Music has always been a powerful medium for emotional expression and connection. 

With advancements in artificial intelligence, personalized recommendations have 

become increasingly sophisticated. This project explores the integration of facial 

expression analysis and sentiment detection into a song recommendation system, 

offering an engaging and emotionally aware user experience. By utilizing generative 

AI and APIs like Gemini, the system provides real-time, contextually relevant song 

suggestions. The incorporation of the Flask framework ensures a user-friendly and 

interactive platform for deploying the solution. This initiative aims to enhance the 

personalization and emotional resonance of digital music platforms. 

A. Understanding Emotion Facial Detection 

This essential component of computer vision aims to recognize and understand facial 

expressions to represent human emotions. This section provides a thorough analysis 

of the evolution of emotion face detection technologies throughout history, 

highlighting key discoveries, ethical issues, and underlying mechanics. We explore 

the inner workings of state-of-the-art facial recognition systems, illuminating both 

their strengths and weaknesses [1].  

Evolution of face Detection Technology: Facial detection technology has come a 

long way, from simple face recognition systems to sophisticated emotive facial 

identification algorithms of today. Examining this route means examining the major 

turning moments, challenges encountered, and inventions that have brought 

technology thus far. The on-going endeavour to increase the accuracy and usefulness 

of face recognition systems is exemplified by the development of intricate algorithms 

and early attempts to recognize facial characteristics[2].  

Mechanisms and Algorithms: Facial emotion recognition relies on a complex 

system of algorithms and mechanisms. The course progresses from an introduction to 

the fundamentals of facial feature extraction to an examination of the revolutionizing 

deep learning techniques. Engaging in this process will facilitate a deeper 

understanding of the underlying mechanisms that govern the conversion of facial 

expressions into emotions.  
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B. The Ability to recognize Emotions:  

Emotion recognition, a critical component of the emotional facial detection procedure, 

is concerned with comprehending the emotional tone of facial expressions. The 

psychological foundations of human emotive identification and interpretation are 

explored in this section. Furthermore, an investigation is conducted into the function 

of machine learning in optimisation algorithms, which enables emotion recognition 

systems to attain an unparalleled level of accuracy and flexibility [3].  

C. Chatbot Assistance: Bridging between Humans and Computers  

Through facilitating communication between users and emotionally sophisticated 

algorithms, chatbots significantly impact the domain of human-computer interaction. 

This segment delves into the potential integration of chatbots and emotion face 

detection and identification technologies, examining their functionality and tracing 

their evolutionary paths [4].  

1. Chatbot Technology's Development Over Time: The evolutionary progression of 

chatbots from basic rule-based systems to advanced integrations of machine learning 

and natural language processing (NLP) in the twenty-first century shows their 

revolutionary development. The article investigates the wide-ranging implementation 

of chatbot integration across various industries, encompassing its utilization as 

personal assistant and its potential to revolutionize customer service interactions. This 

conversation aims to demonstrate how advancements in technology have empowered 

chatbots to surmount the constraints of predetermined responses and engage in more 

dynamic and contextually relevant exchanges with users.  

2. Machine Learning and Natural Language Processing: This segment explores 

the technical foundations of natural language processing (NLP) and machine learning, 

underscoring their critical importance in the operation of chatbots.. The analysis 

reveals the dynamic nature of these conversational agents by investigating how these 

technologies empower chatbots to understand user queries, participate in nuanced and 

contextually appropriate dialogues, and consistently improve their performance. 

Furthermore, by combining NLP and machine learning, chatbots are enabled to evolve 

and conform to the requirements and expectations of users, thereby promoting more 

natural and fluid interactions.  
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3. Emotional Interfaces with Chatbots: With respect to chatbots functioning as 

emotive interfaces, this subsection explores unexplored domains. While their main 

function is to relay information, researchers are currently examining whether chatbots 

have the ability to detect and respond to user emotions with the intention of delivering 

a more personalized and empathetic 5 user experience. In this section, the 

consequences for user engagement, satisfaction, and the overall caliber of human-

computer interactions are assessed as the mechanisms underlying chatbots' ability to 

derive emotional signals are explored. By serving as emotional interfaces, chatbots 

enable the development of a digital environment that is more intuitive and responsive; 

within this environment, user emotions are not only acknowledged but also 

appropriately addressed[5].  

D. Music as a Catalyst of Emotions:  

Music, widely acknowledged as a potent conduit for evoking and articulating 

emotions, occupies a central position in the human condition. This segment examines 

the profound affective influence of music, investigates the psychological foundations 

of musical inclinations, and scrutinizes the revolutionary possibilities that arise from 

the integration of facial recognition and emotion detection technologies in order to 

construct playlists customized to individual dispositions. 

1.2 MOTIVATION 

In today’s fast-paced world, music plays a vital role in influencing emotions, reducing 

stress, and enhancing productivity. However, traditional song recommendation 

systems primarily rely on user history, preferences, and genre-based filtering, often 

neglecting real-time emotional states. This project aims to bridge that gap by 

integrating facial expression analysis and sentiment analysis into a song 

recommendation system. With the rise of AI-driven conversational agents, chatbots 

have become an essential medium for human-computer interaction. By incorporating 

generative AI and the Gemini API, this project enhances chatbot capabilities, making 

song recommendations dynamic, emotion-aware, and highly personalized[6]. 

Furthermore, with the growing interest in emotional AI, this project explores the 

potential of computer vision and natural language processing (NLP) to understand 

human emotions more effectively. The combination of these technologies creates an 

interactive experience where the system can detect emotions in real-time and suggest 
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appropriate music, catering to users' moods instantly. By leveraging AI and the Flask 

framework, this project aims to enhance user engagement in digital entertainment 

while demonstrating the potential of emotional intelligence in AI-driven applications. 

1.3 PROBLEM STATEMENT 

Despite the abundance of music streaming platforms, existing systems often lack the 

ability to adapt to users' emotional states in real-time. Traditional recommendation 

algorithms focus on historical data and fail to account for the dynamic nature of 

human emotions. This project addresses this gap by introducing a system that 

combines sentiment analysis and facial expression recognition to provide emotionally 

intelligent song recommendations. 

1.4 OBJECTIVES 

 To develop a chatbot-based song recommendation system that uses facial 

expression analysis and sentiment detection to enhance personalization. 

 To utilize generative AI and APIs like Gemini to optimize the recommendation 

process. 

 To create a seamless and engaging user interface using the Flask framework. 

1.5 SCOPE OF PROJECT 

The system utilizes real-time emotion recognition through computer vision techniques 

to classify facial expressions as happy, surprised, or sad, categorizing them into 

positive, negative, or neutral sentiments. Additionally, it employs NLP-based 

sentiment analysis to extract emotional cues from user text input, refining the 

recommendation process. By integrating generative AI via the Gemini API, the 

chatbot interactively enhances recommendations based on user queries and 

preferences. A curated dataset of songs ensures personalized suggestions that align 

with the detected emotional state. Built using the Flask framework, the system is 

accessible as a real-time web application, offering an engaging and interactive 

experience. By combining facial recognition, sentiment analysis, and AI-powered 

conversations, this project aims to set new benchmarks for AI-driven recommendation 

systems in the digital entertainment industry[7]. 
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1.6 ORGANIZATION OF PROJECT 

This thesis is structured into seven main chapters, each focusing on different aspects 

of the research, from the introduction to the final conclusions and future work. Below 

is an overview of the organization: 

1. Introduction 

This chapter provides an overview of the project, including the background, 

motivation, problem statement, objectives, scope, and limitations. It highlights 

the significance of AI-driven song recommendations using facial expression 

and sentiment analysis. 

2. Literature Review 

This chapter explores previous research and existing methodologies related to 

emotion detection, music recommendation systems, and deep learning-based 

sentiment analysis. It compares various approaches and identifies gaps that 

this project aims to address. 

3. Research  Methodology 

This section details the system architecture, dataset selection, preprocessing 

techniques, and algorithm implementation. It describes the working of 

DeepFace, CNN models, and the Gemini API used for generating personalized 

song recommendations. 

4. Implementation 

This chapter discusses the existing system and its limitations, followed by the 

proposed system and its advantages. It includes a step-by-step explanation of 

how the system processes facial expressions and recommends songs based on 

emotions. 

5. Deployment and Results 

This chapter explains the system requirements, visualization of results, 

deployment process, and final outcomes. It presents the performance metrics 

of the CNN model, DeepFace accuracy (97.3%), and overall system 

efficiency, validating its effectiveness. 

6. Conclusion 

This chapter summarizes the key findings of the project, emphasizing the 
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success of integrating AI and deep learning techniques in emotion-aware 

music recommendations. It highlights the CNN model’s accuracy (70.92% 

training and 63.92% validation) and the impact of generative AI in enhancing 

digital entertainment. 

7. Future  Scope 

This section discusses potential improvements and advancements for the 

project, such as expanding the dataset, integrating real-time emotion detection, 

supporting multilingual song recommendations, and enhancing system 

scalability for a larger user base.  

 

 

 



 

 

 

 

 

CHAPTER 2 

LITERATURE 
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      LITERATURE REVIEW 

2.1 INTRODUCTION TO PROPOSED SYSTEM 

 Below, we discuss the literature review of the project, highlighting existing research 

on AI-driven recommendation systems, emotion recognition, and chatbot-based 

interactions. This review provides insights into the advancements and challenges in 

integrating facial expression analysis and sentiment-based recommendations. 

1. Regin, R., S. Suman Rajesh, and T. Shynu, The paper highlights that the 

automated conversation system developed using Natural Language Processing 

(NLP) in Python effectively handles real-time user queries with high accuracy 

and contextual understanding. Leveraging Python's extensive libraries and 

machine learning models, the chatbot demonstrated scalability, multilingual 

support, and adaptability for domain-specific applications such as customer 

support, education, and healthcare. The study revealed that combining rule-

based and learning-based approaches enhanced response accuracy and user 

interaction quality. Additionally, the implementation was found to be cost-

effective and showcased significant potential for future advancements, 

including integration with voice recognition and advanced sentiment 

analysis[1]. 

2. Aleedy, Moneerh, The paper explores the generation and analysis of chatbot 

responses using Natural Language Processing (NLP) techniques to enhance 

conversational quality and user engagement. It demonstrates the effectiveness 

of combining rule-based methods and machine learning algorithms for 

generating contextually appropriate and coherent responses. The study 

emphasizes the importance of sentiment analysis and intent recognition in 

improving the chatbot's ability to understand user queries and provide relevant 

answers. Furthermore, it highlights the role of evaluation metrics in assessing 

response quality and refining chatbot models. The findings underscore the 

potential of NLP-powered chatbots in delivering dynamic and meaningful 

interactions across various domains[2]. 

3. Chamishka, Sadil, et al, The paper presents a voice-based real-time emotion 

detection technique that utilizes Recurrent Neural Networks (RNN) for 
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advanced feature modeling. By analyzing vocal attributes such as pitch, tone, 

and intensity, the system effectively identifies emotional states with high 

accuracy and responsiveness. The study highlights the superiority of RNNs in 

capturing temporal dependencies in audio signals, making them well-suited for 

real-time emotion recognition tasks. The proposed technique demonstrates 

robust performance across diverse datasets and scenarios, underscoring its 

applicability in fields like mental health monitoring, human-computer 

interaction, and customer service. The findings emphasize the system's 

potential to enhance user experiences through real-time emotional insights[3]. 

4. Kumar et al. The paper provides a comprehensive review of chatbot design 

and implementation techniques, exploring both rule-based and artificial 

intelligence-driven approaches. It highlights the evolution of chatbot systems, 

focusing on advancements in Natural Language Processing (NLP), machine 

learning, and conversational design principles. The study identifies key 

challenges such as maintaining context, handling ambiguous inputs, and 

achieving high user satisfaction. It emphasizes the importance of integrating 

sentiment analysis, intent recognition, and adaptive learning mechanisms for 

creating effective and user-centric chatbots. Additionally, the review 

underscores the potential of chatbots in various domains, including healthcare, 

customer service, and education, while advocating for further research in 

enhancing scalability, personalization, and multimodal interaction 

capabilities[4]. 

5. Alu,et al. The paper investigates the use of Convolutional Neural Networks 

(CNNs) for voice-based emotion recognition in companion robots, focusing on 

enhancing human-robot interactions. By analyzing audio features such as mel-

frequency cepstral coefficients (MFCCs) and spectrograms, the proposed 

system effectively identifies emotional states with high accuracy. The study 

demonstrates the robustness of CNNs in extracting complex patterns from 

voice data, making them well-suited for real-time applications in dynamic 

environments. The findings highlight the system's potential to improve the 

emotional intelligence of companion robots, enabling them to respond 

empathetically and adaptively to user emotions, thereby enhancing user 
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experience and acceptance in domains like elder care and mental health 

support[5]. 

6. Touimi, The paper introduces an intelligent chatbot integrated with a Latent 

Dirichlet Allocation (LDA)-based recommender system to enhance user 

interactions and provide personalized recommendations. By leveraging LDA 

for topic modeling, the chatbot identifies user preferences and delivers 

relevant suggestions in real time. The study demonstrates the system's 

capability to handle diverse queries while maintaining contextual coherence, 

thereby improving user satisfaction. The integration of the chatbot with the 

LDA framework enables dynamic adaptability across various domains, such as 

education and e-commerce. The findings emphasize the effectiveness of 

combining NLP techniques with advanced recommendation algorithms for 

delivering intelligent, user-centric solutions[6]. 

7. Smith, et al The paper provides a detailed review of emotion analysis 

techniques in music recommender systems, emphasizing their role in 

enhancing personalization and user engagement. It highlights advancements in 

emotion recognition methods, including audio signal analysis, lyric sentiment 

analysis, and multimodal approaches that combine audio and text features. The 

study identifies the effectiveness of machine learning algorithms, such as deep 

learning models, in capturing emotional nuances in music. Additionally, it 

underscores the challenges of emotion variability across cultures and 

individual preferences. The findings suggest that integrating emotion analysis 

into recommender systems significantly improves user satisfaction by aligning 

music recommendations with users' emotional states and contexts[7]. 

8. Garcia, the paper investigates user satisfaction with emotion-aware music 

recommender systems, focusing on their ability to align music suggestions 

with users' emotional states. It highlights that incorporating emotion 

recognition techniques, such as sentiment analysis and audio feature 

extraction, significantly enhances the personalization and relevance of 

recommendations. The study finds that users perceive emotion-aware systems 

as more engaging and satisfying compared to traditional recommendation 

approaches. However, it also identifies challenges, such as accurately 
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detecting user emotions in real time and addressing individual variations in 

emotional responses to music. The findings underscore the potential of 

emotion-aware recommender systems to transform user experiences in music 

consumption by fostering deeper emotional connect[8]. 
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   METHODOLOGY 

3.1 SYSTEM ARCHITECTURE 

The AI-based music recommendation system illustrated in Fig 3.1 represents the 

overall flow of how user interactions are handled to deliver personalized song 

suggestions. The process begins with user interaction, where new users register and 

existing users log in. After successful authentication, users are directed to a main 

dashboard where they interact with an AI-powered chatbot. This chatbot plays a 

crucial role in detecting user emotions through two primary methods: facial emotion 

recognition and text-based sentiment analysis. 

Facial recognition leverages a deep learning model that analyzes real-time facial 

expressions using the device’s camera. It examines features such as eye movement, 

mouth shape, and facial muscle activity to identify emotional states like happy, sad, 

angry, or neutral. Simultaneously, the system processes the user’s textual input using 

natural language processing and sentiment analysis to determine the underlying 

emotion in the text. 

Once the emotion is identified through either method, the system maps the detected 

emotion to an appropriate category of music. For instance, happy emotions trigger 

recommendations of energetic and upbeat songs, while sad emotions prompt slow and 

soothing tracks. Neutral or calm moods may lead to soft instrumental or ambient 

music. The recommendation engine then fetches songs from a pre-defined dataset, 

where each song is tagged with mood-related metadata, ensuring the selection aligns 

with the user's current emotional state. 

This entire architecture is designed to deliver a dynamic and personalized music 

experience by combining facial recognition, AI-based text analysis, and intelligent 

music recommendation in real time. 
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 Fig 3.1 shows the flow chart of the project 
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3.2 DATASET DETAILS 

The dataset used in this project consists of a curated collection of latest Bollywood 

songs, categorized based on three primary emotional tones: happy, sad, and neutral. 

Happy songs include energetic and uplifting tracks, sad songs feature slow and 

melancholic melodies, while neutral songs have a balanced or relaxing tone. The 

classification is based on lyrical themes, acoustic properties, and historical audience 

preferences to enhance AI-driven recommendations. Additionally, for facial 

expression recognition, a dataset from the Kaggle website has been utilized, which 

contains diverse human facial expressions labeled as happy, sad, surprised, neutral, 

and other emotional states. 

 

 Fig 3.2 shows the Songs List Dataset  
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      Fig 3.3 (a) shows the Dataset for Facial Expression 

 

       Fig 3.3 (b) shows the Dataset for Facial Expression 
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3.3 ALGORITHM DETAILS 

CNN ALGORITHM 

For the Recommendation System Using AI Chatbot, the Convolutional Neural 

Network (CNN) is primarily used for facial expression recognition to classify user 

emotions (happy, sad, neutral, etc.). The CNN architecture for project consists of the 

following layers: 

CNN Architecture for Facial Expression Recognition: 

1. Input Layer: 

○ Takes an input image of the user's face (preprocessed grayscale or RGB 

image). 

○ Resized to a fixed dimension (e.g., 48x48 or 64x64 pixels). 

2. Convolutional Layers: 

○ Multiple convolutional layers with 3x3 filters to extract facial features. 

○ ReLU activation function is applied to introduce non-linearity. 

3. Pooling Layers (MaxPooling): 

○ 2x2 max-pooling layers to reduce spatial dimensions while retaining 

essential features. 

4. Additional Convolutional & Pooling Layers: 

○ Deeper feature extraction using additional Conv + ReLU + MaxPooling 

layers to capture complex facial expressions. 

5. Flatten Layer: 

○ Converts the extracted feature maps into a 1D vector for input into the 

dense layers. 

6. Fully Connected Layers (Dense Layers): 

○ A fully connected (FC) layer with 128 or 256 neurons to learn high-

level representations. 

○ Dropout layer (e.g., 0.5 dropout rate) to prevent overfitting. 

7. Output Layer: 

○ Softmax activation function for multi-class classification (happy, sad, 

neutral, surprised, etc.). 
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DEEPFACE  

DeepFace AI is the most lightweight face recognition and facial attribute analysis 

library for Python. The open-sourced DeepFace library includes all leading-edge AI 

models for modern face recognition and automatically handles all procedures for 

facial recognition in the background. 

FEATURES  

● Face Verification: The task of face verification refers to comparing a face with 

another to verify if it is a match or not. Hence, face verification is commonly 

used to compare a candidate’s face to another. This can be used to confirm that 

a physical face matches the one in an ID document. 

● Face Recognition: The task refers to finding a face in an image database. 

Performing face recognition requires running face verification many times. 

● Facial Attribute Analysis: The task of facial attribute analysis refers to 

describing the visual properties of face images. Accordingly, facial attributes 

analysis is used to extract attributes such as age, gender classification, emotion 

analysis, or race/ethnicity prediction. 

● Real-Time Face Analysis: This feature includes testing face recognition and 

facial attribute analysis with the real-time video feed of your webcam. 

  

Fig 3.4 shows The DeepFace library supports 7 state-of-the-art face recognition models. 

https://viso.ai/evaluation-guide/edge-ai-for-computer-vision/
https://viso.ai/evaluation-guide/edge-ai-for-computer-vision/
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DeepFace has been expanding its model portfolio since its first commit. Its initial 

version wraps just VGG-Face and Facenet. It supports seven cutting-edge face 

recognition models. But also in the time to come, you will be able to easily use the 

latest face recognition models with DeepFace, because the model name is an 

argument of its functions, and the interface always stays the same. 
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   IMPLEMENTATION 

4.1 EXISTING SYSTEM 

 In the current music recommendation systems, most platforms rely on user 

preferences, history, and manual inputs to suggest songs. Traditional approaches use 

collaborative filtering or content-based filtering, where recommendations are made 

based on a user’s past listening behavior or the attributes of songs they have 

previously liked. However, these methods lack real-time emotional adaptability, 

meaning they do not consider the user's instantaneous mood or facial expressions 

when providing recommendations. Additionally, text-based sentiment analysis is 

commonly used in chatbots to understand user emotions, but it is limited by the 

accuracy of natural language processing (NLP) and cannot capture non-verbal 

emotional cues such as facial expressions[9]. 

Some existing AI-driven chatbots integrate basic sentiment analysis to improve 

recommendations, but they do not leverage real-time facial recognition for emotion 

detection. Additionally, they often rely on predefined rule-based models rather than 

deep learning-based approaches such as Convolutional Neural Networks (CNNs) for 

facial expression analysis. Due to this limitation, they may fail to provide highly 

personalized and emotion-driven song recommendations. Moreover, most systems 

lack an interactive AI-powered refinement feature, where users can further customize 

recommendations based on real-time feedback. This gap in traditional systems 

highlights the need for an advanced AI-based chatbot that integrates computer vision, 

NLP-based sentiment analysis, and Generative AI to provide a more accurate and 

engaging music recommendation experience[10]. 

4.2 PROPOSED SYSTEM 

To overcome the limitations of traditional music recommendation systems, this 

project introduces an AI-driven chatbot that integrates DeepFace for facial expression 

analysis, CNN for image classification, sentiment analysis, and generative AI to 

recommend songs based on real-time user emotions. The system follows a structured 

pipeline, including data collection, data preprocessing, feature selection, and model 

selection, to enhance recommendation accuracy and user engagement[11]. 
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1) Data Collection 

The dataset used in this project consists of two primary sources: 

● Facial Expression Dataset: A publicly available dataset from Kaggle is used 

to train the DeepFace model for facial emotion recognition. This dataset 

contains labeled images of facial expressions such as happy, sad, neutral, 

surprised, angry, and fear to accurately map emotions. 

● Music Dataset: A manually curated dataset of songs from the 2000s and 

2024s is categorized based on emotional tone. The songs are labeled as happy, 

sad, or neutral to match the detected facial expressions and sentiment analysis 

results. This dataset is stored in a structured format for real-time retrieval and 

recommendation. 

 

Fig 4.1 shows the dataset image 
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2) Data Preprocessing 

Data preprocessing is an essential step to clean and standardize input data before 

feeding it into the models. 

● Facial Expression Data (DeepFace & CNN Processing): 

○ Images are resized to 48x48 or 64x64 pixels to ensure uniformity. 

○ Grayscale conversion reduces computational complexity and enhances 

model efficiency. 

○ DeepFace pre-trained models (VGG-Face, OpenFace, Facenet, DeepID) 

are used to extract facial embeddings. 

○ CNN layers are applied to detect essential facial features for emotion 

classification. 

○ Data augmentation (rotation, flipping, brightness adjustment) is 

implemented to increase dataset variability and prevent overfitting. 

● Text-Based Sentiment Analysis: 

○ User text inputs from the chatbot are tokenized and vectorized using 

NLP techniques such as TF-IDF or word embeddings (BERT, 

Word2Vec). 

○ Stopwords, special characters, and redundant words are removed to 

eliminate noise. 

● Music Data Processing: 

○ Each song is tagged with metadata such as mood, genre, and tempo, 

which aids in matching songs to detected emotions. 

3) Feature Selection 

Feature selection ensures the system focuses on the most critical data points, 

improving accuracy and efficiency. 

● Facial Emotion Features: DeepFace extracts 128-dimensional embeddings 

from faces, which are further processed by CNN layers to classify emotions. 
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● Sentiment Analysis Features: NLP models extract text-based sentiment scores 

using Recurrent Neural Networks (RNN) or Long Short-Term Memory 

(LSTM) models. 

● Music Recommendation Features: 

○ Songs are analyzed based on tempo, pitch, mood, and lyrics sentiment 

to match them with facial and text-based emotions. 

○ The chatbot also considers user history and preferences for better 

personalization. 

4) Model Selection 

The system integrates multiple AI models to enhance emotion recognition and music 

recommendations: 

● Facial Emotion Recognition: 

○ DeepFace is used for real-time facial emotion detection. 

○ A custom CNN model is trained to improve accuracy by extracting 

local and global facial features. 

● Sentiment Analysis: A Bi-LSTM (Bidirectional Long Short-Term Memory) 

model is used to analyze textual input from the chatbot and predict sentiment 

intensity. 

● Music Recommendation: 

○ A hybrid content-based and sentiment-driven recommendation model is 

implemented. 

○ The Gemini API (Generative AI) enhances responses by suggesting 

songs dynamically based on user queries and detected emotions. 

This proposed system enhances traditional recommendation approaches by leveraging 

DeepFace, CNN, and sentiment-driven AI models to provide a real-time, emotion-

based, and highly personalized music recommendation experience. 
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RESULT AND DISCUSSION 

 

5.1 LIBRARIES USED 

Deep Learning & Machine Learning 

● TensorFlow – For building and training CNN models. 

● Keras – High-level deep learning API used with TensorFlow. 

● DeepFace – For facial emotion detection using pre-trained models. 

● OpenCV – For image processing and facial feature extraction. 

● scikit-learn – For data preprocessing, feature selection, and classification. 

● Pandas & NumPy – For data handling and manipulation. 

 

5.2 VISUALIZATION RESULT 

This graph represents the model accuracy of Recommendations System Using AI 

chatbot project over 50 training epochs. 

1. X-axis (Epochs): This represents the number of times your model has been 

trained on the entire dataset. 

2. Y-axis (Accuracy): This represents how well your model is performing. 

3. Train Accuracy (Blue Line): Shows how well the model is learning from the 

training data. 

4. Validation Accuracy (Orange Line): Indicates how well the model generalizes 

to unseen data. 
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             Fig 5.2 shows the Model Accuracy Graph. 

1 Observations: 

● Initial Phase (0-10 Epochs): Both training and validation accuracy are 

increasing steadily, indicating that the model is learning. 

● Middle Phase (10-30 Epochs): Training accuracy continues to improve, while 

validation accuracy fluctuates but follows a similar trend. 

● Later Phase (30-50 Epochs): The training accuracy keeps increasing, reaching 

around 0.7 (70%), while validation accuracy fluctuates more. 

TRAINING RESULT 

Training progress over 50 epochs, with key metrics: 

● Loss (Training & Validation): Measures error. Lower is better. 

● Accuracy (Training & Validation): Measures correctness. Higher is better. 

2 Key Observations: 

1. Initial Performance (Epoch 1) 



  Chapter 5 – Result and Discussion 

 

 
Dept. CSE, SSGMCE, Shegaon (Session 2024-25)                                                             P a g e  | 29    

○ Training Loss: 2.2023 

○ Training Accuracy: 20.42% 

○ Validation Loss: 2.1801 

○ Validation Accuracy: 17.52% 

○ Interpretation: The model starts with random weights and learns 

patterns over time. 

Interpretation: The model achieves good generalization, with training and validation 

accuracy increasing. 

 

                  Fig 5.3 shows the Epochs details 

2. Mid Training Progress (Epoch 10) 

○ Training Loss: 1.2714 

○ Training Accuracy: 51.38% 

○ Validation Loss: 1.2805 

○ Validation Accuracy: 50.22% 

○ Interpretation: The model improves significantly, learning key 

features. 

3. Final Performance (Epoch 50) 

○ Training Loss: 0.7917 

○ Training Accuracy: 70.92% 

○ Validation Loss: 1.0543 
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○ Validation Accuracy: 63.92% 

5.3 RESULT 

 

                           Fig 5.4 shows the Home Page of the project  

 

                            Fig 5.5 shows the Register page of the project  
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                            Fig 5.6 shows the Login page of the project  

 

 

                               Fig 5.7 Shows the Welcome of the project  
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   Fig 5.8 Shows the Chatbot Option of the System 

 

 

                Fig 5.9 Shows the Chatbot Feature output of the System 
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                 Fig 5.10 Shows the Chatbot Facial Expression Detection 

 

 

                    Fig 5.11 Shows the Chatbot Facial Expression output 
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        Fig 5.11 Shows the About Page 
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     CONCLUSION 

6.1 Conclusion 

This project successfully developed an AI-powered song recommendation system that 

integrates facial expression analysis and sentiment detection to enhance 

personalization. By leveraging generative AI (Gemini API), Flask framework, and 

DeepFace, the system accurately classifies user emotions into positive, negative, or 

neutral sentiments and recommends songs accordingly. The DeepFace model 

achieved 97.3% accuracy, ensuring precise emotion detection, while the 

Convolutional Neural Network (CNN), trained on a Kaggle-sourced facial expression 

dataset, attained 70.92% training accuracy and 63.92% validation accuracy for image 

classification. The results highlight the potential of AI-driven digital entertainment 

systems, offering a personalized and immersive user experience through emotion-

aware song recommendations. 

6.2 Future Scope 

The future scope of this project includes enhancing emotion detection accuracy by 

integrating multimodal sentiment analysis, combining facial expressions, voice tone, 

and text-based sentiment analysis for more precise user mood classification. The 

recommendation system can be improved by incorporating reinforcement learning to 

adapt to user preferences dynamically over time. Expanding the song database with 

real-time music streaming APIs (such as Spotify or YouTube Music) can provide users 

with a broader and more diverse music selection. Additionally, deploying this system 

as a mobile application with real-time emotion tracking can enhance accessibility and 

usability, making AI-driven music recommendations a seamless and engaging 

experience. 
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