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ABSTRACT: Music significantly influences human emotions and mental well-being. Traditional music players require 

manual selection of songs, which may not always align with the user’s emotional state. This paper proposes an 

Emotion-Based Mood Adaptive Music Player that utilizes Machine Intelligence (MI) and Artificial Intelligence (AI) 

techniques to detect the user’s emotional state and automatically generate a personalized playlist. The system primarily 

detects emotions through facial expression analysis using Convolutional Neural Networks (CNN). Based on classified 

emotions such as happy, sad, angry, neutral, surprised, and fearful, the system recommends suitable music from a 

predefined categorized dataset. Additionally, a Meme Therapy module is integrated to enhance emotional well-being 

through humor-based visual content. The proposed system aims to provide an intelligent, automated, and emotionally 

responsive music listening experience. 

 

KEYWORDS: Emotion Recognition, Artificial Intelligence, Machine Learning, CNN, Music Recommendation 
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I. INTRODUCTION 

 

Music is an essential component of daily human life and has a profound impact on psychological and emotional states. 

However, existing music players do not adapt dynamically to a user’s mood. Users must manually browse playlists, 

which becomes inconvenient during emotional fluctuations. 

 

Advancements in Artificial Intelligence and Machine Learning have enabled systems to understand human emotions 

through facial expressions, speech, and textual input. Emotion recognition technology can enhance human-computer 

interaction by enabling systems to respond intelligently to emotional cues. 

 

This paper presents a smart music player that automatically detects a user's emotional state through facial image 

analysis and generates a mood-based playlist. By eliminating manual song selection, the system enhances 

personalization and emotional engagement. 

 

II. LITERATURE SURVEY 

 

Emotion recognition has been widely studied in multimedia and artificial intelligence research. 

 
Day (2013) used boosted tree classifiers for multimodal emotion recognition. Eyben et al. developed openSMILE 

toolkit for audio feature extraction. Londhe and Pawar applied Artificial Neural Networks (ANN) for facial emotion 

classification. Various researchers have also applied Gabor wavelets, Markov Random Fields, Hidden Markov Models 

(HMM), and Support Vector Machines (SVM) for emotion detection. 

 
In the domain of music emotion recognition, Li and Ogihara (2003) proposed emotion classification in music signals 

using feature extraction techniques. Several mood-based music player applications have been developed, but most lack 

real-time adaptive facial emotion detection integrated with intelligent recommendation systems. 
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The proposed system improves upon existing methods by combining CNN-based facial emotion detection with 

automated playlist generation and meme-based emotional enhancement 

 

III. METHODOLOGY 

 

1) Dataset Preparation 

The emotion recognition model was trained using a labeled facial image dataset consisting of multiple emotional 

categories such as Happy, Sad, Angry, Neutral, Surprised, and Fearful. Each image in the dataset was annotated with its 

corresponding emotion label to facilitate supervised learning. The dataset was divided into training and testing sets to 

evaluate model performance. 

2)  Data Preprocessing 

Before training the model, preprocessing techniques were applied to improve model efficiency and convergence. Image 

normalization was performed to scale pixel intensity values to a uniform range. Mean subtraction was applied to center 

the data distribution, and standard deviation scaling was used to standardize pixel values. These preprocessing steps 

helped in accelerating the training process and enhancing classification accuracy. 

3)  Data Augmentation 

To increase dataset diversity and prevent overfitting, data augmentation techniques were employed. The images were 

subjected to rotation, scaling, and horizontal flipping transformations. These augmentations allowed the model to 

generalize better by learning from varied facial orientations and expressions. 

4)  Feature Extraction 

Feature extraction was performed using a Convolutional Neural Network (CNN). The CNN automatically extracted 

high-level spatial features from the facial images. These features represent important facial patterns such as edges, 

contours, and texture variations, which are essential for accurate emotion recognition. 

5)  Classification 

The CNN architecture consisted of convolution layers followed by Rectified Linear Unit (ReLU) activation functions 

and pooling layers for dimensionality reduction. The extracted feature maps were passed to fully connected layers for 

classification. Finally, a Softmax classifier was used in the output layer to compute the probability distribution across 

emotion classes. The emotion with the highest probability score was selected as the final output. 

 

IV. EXPERIMENTAL RESULTS 

 

The proposed Emotion-Based Mood Adaptive Music Player was implemented using Python programming language 

with OpenCV for face detection and TensorFlow/Keras framework for emotion classification. The performance of the 

system was evaluated under real-time conditions using webcam input. 

 

A. Emotion Classification Performance 

The Convolutional Neural Network (CNN) model was tested on a labeled facial emotion dataset containing six emotion 

classes: Happy, Sad, Angry, Neutral, Surprised, and Fearful. The model achieved satisfactory classification 

performance under standard lighting conditions. The overall average accuracy of the system was observed to be 

approximately 85–90%. 

The emotion “Happy” and “Neutral” showed higher detection accuracy compared to “Fearful” and “Angry,” which 

slightly varied due to facial expression similarity and lighting variations. The system demonstrated stable performance 

during real-time webcam testing with minimal delay of approximately 1–2 seconds. 

 

B. Real-Time System Evaluation 

The system was tested on multiple users to evaluate real-time adaptability. It was observed that: 

I.The face detection module successfully detected facial regions in real-time. 

II.Emotion classification was completed within a short processing time. 

III.The system performance slightly decreased under low illumination and occlusion conditions. 

IV.Emotion detection accuracy improved with proper face alignment and sufficient lighting. 

 

C. Music Recommendation Analysis 

After emotion detection, the system mapped the classified emotion to predefined mood-based music categories. The 

recommendation engine successfully generated playlists corresponding to the detected emotional state. 
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User feedback analysis indicated that approximately 80–90% of the recommended songs were perceived as relevant 

to the detected mood. This confirms the effectiveness of integrating emotion recognition with music recommendation. 

 

D. Meme Therapy Module Evaluation 

The Meme Therapy module was activated based on detected emotional state. Experimental observations indicated that: 

 Users detected as “Sad” responded positively to humorous meme suggestions. 

 Users detected as “Angry” showed improved emotional relaxation after calming meme display. 

 The feature increased overall user engagement and satisfaction. 

 

E. Overall System Performance 

The experimental evaluation confirms that the proposed system: 

 Accurately detects facial emotions in real-time. 

 Efficiently maps emotions to appropriate music playlists. 

 Enhances personalization through adaptive recommendation. 

 Improves user interaction using meme-based emotional support. 

The results demonstrate that the integration of Artificial Intelligence and Machine Intelligence techniques provides a 

practical and effective solution for mood-based music adaptation. 

 

Fig (a) The system captures the user’s facial image, detects facial features, classifies the emotion, and automatically 

plays music corresponding to the detected mood. 

 

 
 

(a) 

 

Fig. (b). The input image is processed through convolution and pooling layers to extract features, and the fully 

connected layer performs final emotion classification. 

 

 
 

(b) 
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Fig (c)  This figure shows different facial expressions representing various emotion classes such as Contempt, Happy, 

Anger, Neutral, Confused,      and Bored, which are used for emotion recognition in the proposed system. Different 

facial expressions corresponding to multiple emotion categories used for CNN-based emotion classification are 

illustrated.   

 
 

(c) 

 

V. CONCLUSION 

 

This research presents an AI-driven Emotion-Based Music Player capable of detecting real-time facial emotions and 

generating adaptive playlists. The integration of CNN-based emotion detection with music recommendation enhances 

personalization and user experience. The addition of meme therapy supports emotional wellness. 

 

Future enhancements may include: 

I.Speech-based emotion detection 

II.Spotify API integration 

III.Deep learning personalization models 

IV.Multi-modal emotion recognition 
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