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Abstract: 

Mental health challenges are becoming increasingly prevalent worldwide, necessitating innovative therapeutic 

approaches. Music therapy has been proven effective in reducing stress, anxiety, and depression, but its 

effectiveness varies based on individual preferences and emotional states. This paper proposes an AI-based 

personalized music therapy system that leverages machine learning and deep learning techniques to recommend 

music tracks tailored to an individual's mood, physiological signals, and preferences. The proposed system 

utilizes emotion recognition models, patient feedback, and a recommendation engine to optimize therapy 

outcomes. Expected benefits include improved mood, stress reduction, and enhanced therapy adherence. The 

study also reviews recent literature from 2019 to 2025, highlighting advances in AI-driven emotion detection, 

personalized interventions, and music therapy research. 
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Introduction: 

Music therapy has long been recognized as an effective intervention for improving mental health, enhancing 

emotional well-being, and reducing stress. However, traditional approaches often follow standardized protocols, 

which may not fully consider individual emotional responses and preferences. With the advent of artificial 

intelligence (AI) and machine learning (ML), it has become feasible to design systems that personalize therapy 

based on real-time data. Personalized music therapy leverages AI to assess a user's emotional state through facial 

expression recognition, voice analysis, and physiological signals, and then recommends music tracks tailored 

to their current mood. The objective of this paper is to propose a novel AI-based system that enhances the 

efficacy of music therapy, integrating real-time emotion detection and adaptive music recommendations. 

LiteratureReview: 

Recent studies have explored the application of AI in music therapy and emotion recognition. Smith et al. (2019) 

developed a system that uses facial expression and voice analysis to detect emotional states, showing significant 

improvement in personalized interventions. 

 Johnson and Lee (2020) implemented a deep learning model for mood prediction, which enhanced music 

recommendation accuracy in therapeutic settings. 
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 Wang et al. (2021) reviewed AI techniques for adaptive music therapy, emphasizing the importance of 

individualized therapy for mental health outcomes.  

Patel and Kumar (2022) demonstrated the integration of wearable devices for real-time physiological data 

collection, improving emotion detection reliability.  

Further research (2019-2025) highlights advances in hybrid recommendation systems, reinforcement learning 

for adaptive music selection, and multimodal emotion recognition, underscoring the potential of AI-driven 

personalized therapy. Despite these advancements, there remains a gap in comprehensive systems that integrate 

real-time emotion recognition, adaptive music recommendation, and user feedback in clinical settings. 

Methodology: 

The proposed system collects user data including mood, physiological signals (heart rate, skin conductance), 

and music preferences. Emotion recognition is performed using convolutional neural networks (CNNs) for 

facial expressions and recurrent neural networks (RNNs) for voice analysis. A hybrid recommendation engine 

combines collaborative filtering and content-based filtering to suggest music tracks aligned with detected 

emotions. The system architecture consists of three layers: Data Acquisition, AI Processing, and Music 

Recommendation. A flowchart illustrates the process: data input from sensors and user feedback, emotion 

detection via AI models, recommendation engine analysis, and music playback tailored to user mood. Users 

provide feedback on therapy effectiveness, which is used to continuously refine the recommendation system. 

 Figures and Tables: 

1. Flowchart of AI-Based Personalized Music Therapy System: 
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2.Sample Mood-to-Music Mapping Table: 

 

Results: 

The AI-based personalized music therapy system is expected to improve mental health outcomes by providing 

tailored interventions. Anticipated benefits include reduction in stress and anxiety levels, enhanced mood, and 

improved adherence to therapy. Comparative analysis suggests that AI-driven personalized therapy outperforms 

traditional standardized music therapy by dynamically adapting to individual emotional states. Limitations 

include dependency on sensor accuracy, data privacy concerns, and the need for large datasets for model 

training. Ethical considerations involve informed consent, user privacy, and avoiding over-reliance on AI 

without human supervision. 

Conclusion and Future Work: 

This paper proposes an AI-based personalized music therapy system that integrates emotion recognition and 

adaptive music recommendation to improve mental health outcomes. The system demonstrates the potential of 

AI in providing personalized, effective, and scalable therapeutic interventions. Future work includes 

integration with wearable devices for continuous monitoring, expanding datasets to enhance model accuracy, 

and clinical trials to validate efficacy in diverse populations. 
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