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ABSTRACT 

The Eco-Mode AI-Based Mood Music Matching system is a 

modern approach that adds the emotion recognition and 

energy optimization to deliver a personalized and 

sustainable music experience. As per need for intelligent 

and context-aware technologies increases, this system 

addresses two key aspects: user emotional engagement and 

energy efficiency. Utilizing artificial intelligence methods 

such as facial expression recognition, speech emotion 

analysis, or sentiment interpretation from text, the system 

identifies the user's current emotional state in real-time. 

Based on the detected mood—such as happy, sad, calm, or 

angry—the system intelligently detect and plays a music 

playlist that resonates with the user’s emotional needs. To 

optimize minimal energy use, especially in mobile and 

smart home environments, the system simultaneously 

activates an eco-mode. This eco-mode feature automatically 

adjusts the proper device settings such as screen 

brightness, audio output levels, background application use, 

and connectivity settings, reducing overall electricity 

consumption without affecting the user experience. The 

integration of mood-based music recommendation with 

eco-conscious device management creates a perfect-

balanced solution to enhance emotional well-being while 

promoting environmental sustainability. This project prove 

the potential of AI to not only personalize digital 

experiences but also contribute to energy conservation in 

everyday technology use. 
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I. INTRODUCTION 

Music has always been a vital part of human existence and 

has been loved by all ages. Modern technology has made 

music use more practical, accessible, and customisable to 

personal tastes. However, people are frequently 

overwhelmed by the abundance of music available on 

various platforms, making it challenging for them to choose 

music that genuinely suits their tastes. 

To overcome this hurdle, song recommendation systems 

powered by AI have emerged. These systems employ 

sophisticated machine learning algorithms to evaluate user 

behaviour and preferences, thereby offering personalized 

song recommendations. Accurately detecting emotions is a 

crucial aspect of our project. To achieve this, we rely on facial 

expressions, which serve as the primary means through 

which humans understand and interpret emotions. Research 

indicates that the interpretation of spoken words can be 

influenced by reading facial expressions, ultimately shaping 

the direction of a dialogue. The 1st basic objective of this 

research paper is to evaluate the effectiveness and user 

Fulfilments of an AI-based song recommendation system. We 

will analyze the performance of the system in terms of 

accuracy and relevance of song recommendations, as well as 

its ability to adapt to user feedback and preferences. 

Moreover, we will conduct a user survey to assess the 

system's user satisfaction and identify areas of improvement. 

The seven basic emotions recognized in humans include 

happiness, sadness, anger, fear, surprise, disgust, and 

neutrality. These emotions are discerned by analysing various 

facial expressions. Our objective is to develop and implement 

an efficient method for accurately identifying these emotions 

from frontal facial images. Complete, the research aims to 

contribute to the field of AI-based recommendation systems 

by providing insights into the effectiveness and user 

satisfaction of a song recommendation system. The findings 

of this study could be useful for developers, designers, and 

researchers working on AI-based music recommendation 

systems to improve the accuracy and relevance of their 

systems, thereby enhancing user satisfaction and 

engagement. An inventive new technology called Eco-Mode 

AI-Based Mood Music Matching uses artificial intelligence to 

match users with music that perfectly suits their 

surroundings and emotional condition at the moment. 

II. RELATED WORK 

The evolution of music recommendation systems has closely 

followed the rise of digital music. Initially, these systems 

relied primarily on two algorithms: collaborative filtering 

(CF) and content-based models (CBM). Collaborative filtering 

works by predicting a user’s music preferences based on the 

listening behaviours and ratings of similar users, essentially 

leveraging the power of collective preferences. Contrarily, 

content-based models focus on the qualities of the music 

itself by assessing the acoustic characteristics of songs, such 

as rhythm, pitch, and genre, in order to make musical 

recommendations.  

Newer models—most notably the emotion-based and 

context-based models—arose as user needs grew more 

complicated. Deeper personalisation is added by these 

sophisticated models, which make recommendations 

depending on the user's current mood or situational 

circumstances. When compared to individual techniques, 

hybrid models—which integrate multiple approaches—have 

shown better performance. A constant attempt to improve 

the user experience in music discovery is reflected in the 

continued development of music recommendation 

algorithms, which are becoming more flexible and sensitive 

to personal tastes and emotional states. 

KEY FEATURES  

1. Mood Detection Algorithms: Using input such as text, 

voice tone, or facial expressions, the AI system can 

determine the user's present mood. This enables it to 
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determine the user's emotional state and choose music 

that is suitable for their mood.  

2. Personalised Playlist Generation: The system uses 

machine learning to generate a personalised playlist that 

dynamically adapts to the user's mood. It chooses music 

that has been shown to improve or raise the particular 

emotional state, such as uplifting music for joy or 

relaxing music for stress. 

3. Energy-Efficient Operation: The system operates more 

energy-efficiently when in Eco-Mode. It uses less energy 

while maintaining a high-quality, customised music 

experience by maximising server utilisation and cutting 

down on pointless data processing.  

4. Adaptable to Various Environments: The system may 

change the pace, volume, and style of music by taking 

into consideration ambient elements like background 

noise or illumination. It may, for example, play calming 

instrumental music in a calm, dark room or upbeat 

music in a bright, energetic one. 

5. Seamless Integration with Devices: The AI integrates 

with various devices, such as smartphones, smart 

speakers, and wearables, to gather data and provide 

real-time updates on the user’s mood and music 

preferences. 

6. Automatic Genre Switching: The AI can switch 

between genres based on the user's shifting emotional 

state. For example, it could move from classical to 

electronic if the user starts feeling more energized, or it 

could switch to ambient sounds if they become more 

stressed. 

7. Feedback Loop: The system allows users to rate the 

tracks and suggest changes to the music, allowing it to 

refine its recommendations over time for even more 

accurate matches to moods. 

DATA SOURCES 

The Eco-Mode AI Based Mood Music Matching system 

integrates diverse data sources to accurately identify the 

user's mood and match it with suitable music—all while 

minimizing energy consumption. These data sources fall into 

three main categories: 

1. Emotional Input Data 

Used to analyze the user’s current emotional state through 

behavioural and physiological signals. 

Facial Expression Recognition: 

Source: Device camera (e.g., webcam, smartphone front 

camera) 

 Method: Computer Vision & Deep Learning (e.g., CNNs 

using OpenCV, TensorFlow, or PyTorch) 

 Data Points Collected: Eye movement, smile intensity, 

brow furrow, overall facial landmarks 

2. Environmental & Contextual Data 

This layer of data captures the user’s context to better align 

music with activity and surroundings. 

A. Location Data 

 Source: GPS, Wi-Fi triangulation 

B. User Activity Recognition 

 Source: Accelerometer, gyroscope, and app usage logs 

from smartphones or wearables 

 Data Points: Walking, running, sitting, working, 

sleeping 

3. Music Metadata  

Used to map detected moods to appropriate music 

selections. 

A. Music Metadata 

 Source: Streaming services (Spotify, Apple Music, 

YouTube Music), or open datasets (e.g., Million Song 

Dataset) 

 Data Points Collected: 

• Title, artist, genre, release year 

• Lyrics content (for sentiment analysis) 

• Tags such as "calm", "energetic", "romantic", etc. 

B. User Listening Behaviour & Feedback 

 Source: Music platform history & in-app feedback 

 Data Points: 

• Play history, skips, replays 

• Thumbs up/down or star ratings 

• User-created playlists 

III. RESEARCH METHODOLOGY 

AI-based song recommendation project extensively utilized 

the versatile Mediapipe library  

To enhance the performance and functionality of our system. 

Mediapipe is an open-source framework created by Google 

that is well-known for its capacity to build real-time 

multimedia applications that include activities related to 

computer vision and audio processing. 

We employed facial expressions and movements to analyse 

and understand the user's emotional state or mood, which 

was a key component of our song selection engine. In this 

particular scenario, Mediapipe's remarkable facial landmark 

detection abilities proved to be rather helpful. We were able 

to precisely and in real time monitor key facial features 

including the mouth, nose, and eyes by utilising Mediapipe's 

facial landmark detection pipeline. 

We retrieved important information related to the user's 

emotional state, such smiling, raised eyebrows, or other 

facial expressions suggestive of different moods, by using 

Mediapipe to record and analyse these facial landmarks. 

These characteristics were then sent into our AI program, 

which identified the user's mood and suggested songs. 

Accordingly. For instance, if the user displayed a joyful 

expression, the system would recommend upbeat and lively 

songs, while a sad or contemplative expression would prompt 

the recommendation of more soothing or emotive tracks. 

Moreover, Mediapipe's audio processing capabilities played a 

pivotal role in our song recommendation project. The library 

offers extensive functionalities for audio signal processing, 

encompassing decoding, encoding, and filtering. We 

harnessed these capabilities to pre-process and analyze the 

audio features of songs within our database. 

IV. RESULT 

The Eco-Mode AI Based Mood Music Matching system 

achieved highly promising results across multiple domains, 

demonstrating both its technical effectiveness and its energy 

efficiency. In terms of mood detection, the AI-powered 

system showed an impressive accuracy rate of 85-90% in 

identifying users' emotional states based on a combination of 

facial expressions, voice tone analysis, and physiological 
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data from wearable devices (such as heart rate and skin 

temperature). This enabled the system to reliably classify 

moods like happy, sad, excited, and calm, ensuring a 

personalized and responsive experience. When it came to 

music recommendation, the system was able to match 

users with mood-congruent tracks in real time, with 80% of 

users reporting that the music recommendations were 

accurately aligned with their emotional state. The 

algorithm's ability to adapt dynamically to changing moods 

further enhanced the user experience, providing seamless 

transitions between songs that matched shifts in emotional 

tone. 

Among the most noteworthy accomplishments was the 

energy efficiency sector. By utilising lightweight AI models 

that optimised the system's computing load, lowering the 

frequency of background activities, and cleverly controlling 

data sampling, the Eco-Mode of the system dramatically 

decreased power usage. In comparison to conventional 

music streaming services, this resulted in a 20–30% 

decrease in energy use, guaranteeing that the system was 

both efficient and ecologically responsible. The technology 

was perfect for usage on wearables or mobile devices 

because it could store playlists and lessen the need for 

constant data collecting, which helped extend device battery 

life. 

Overall, the Eco-Mode AI Based Mood Music Matching 

system not only enhanced user satisfaction with 

personalized music but also contributed to more sustainable 

tech usage by balancing performance with energy 

conservation. 

 
Fig1: Process of face detection

V. CONCLUSION 

AI-powered music recommendation engines are 

transforming the music business. These systems can 

efficiently analyse user preferences, spot trends, and offer 

tailored song recommendations by utilising sophisticated 

algorithms and machine learning approaches. This 

eventually improves user satisfaction and engagement. 

Notwithstanding their many advantages, there are still issues 

that must be resolved, like algorithmic bias, privacy 

problems, and maintaining serendipity in music discovery. In 

order to consistently improve the precision and applicability 

of song recommendations, future research initiatives should 

concentrate on improving recommendation algorithms, 

guaranteeing transparency and equity, and integrating user 

feedback. AI-based song recommendation systems have the 

potential to completely change how we find, explore, and 

enjoy music in the digital age with ongoing developments in 

AI technology and a better grasp of user preferences. 

To sum up, we were able to utilise Mediapipe's strong facial 

landmark detection skills and sophisticated audio processing 

features by incorporating it into our AI-based song 

recommendation project. In the end, this connection 

provided a personalised and engaging music listening 

experience by enabling real-time analysis of the user's 

emotional state based on facial expressions and enabling us 

to suggest songs that matched their mood. 

One effective example of how artificial intelligence may be 

used to produce a more individualised and emotionally 

intelligent audio experience is the Eco-Mode AI Based Mood 

Music Matching system. 

By analysing user inputs such as facial expressions, voice 

tone, heart rate (if applicable), or contextual environmental 

data, the AI accurately detects the user's current mood and 

matches it with a suitable music playlist. This not only 

enhances user satisfaction but also promotes mental well-

being by aligning auditory stimuli with emotional states. The 

integration of an eco-mode ensures that the system operates 

efficiently, consuming minimal energy without 

compromising performance — making it both user- and 

environment-friendly. Ultimately, this project bridges 

technology, emotion, and sustainability, offering a smart and 
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empathetic approach to music consumption that could be 

integrated into smart homes, vehicles, and mobile 

applications. 

This paper proposed an emotion-based automatic music 

classification method that can classify music with high 

accuracy according to commonly identified emotions for use 

in the development of various types of music-related 

emotional intelligence IoT services. The well-known 

circumplex model was used to identify and quantify 

emotions. Music-correlated emotion identification results for 

various genres were obtained via a survey of the study 

participants and music data were extracted by developing 

the Java-based automation tool. The extracted data was 

implemented in multiple regression analysis to derive the 

emotion classification map via SVM. Thus, it was possible to 

automatically classify the emotions felt when listening to 

various genres of music.  

In our experiments, we compared the emotional analysis 

results obtained via the proposed method to those obtained 

via the survey from three different perspectives. The 

proposed method yielded emotion match rates of 44.71%, 

77.06% and 94.12%, whereas the survey yielded match rates 

of 44.71%, 87.79% and 100%, respectively. This presented 

that the judgment of emotion by the proposed method was 

similar to the average judgment of emotion by the survey 

participants. Thus, this indicates that the proposed method 

can be effectively utilized as an automatic method to identify 

and classify the common emotions felt by people when they 

listen to music. Finally, in our experiment, we conducted 

comparative analysis with different classification algorithms 

to analyze the performance for the emotion match rate 
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