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Abstract : This study presents the creation and of Emotion and Weather based Music Recommendation System using Live Video
Feed, a real- time music recommendation system that combines facial expression recognition and rainfall conditions to deliver
acclimatized music playlists. The system uses a Convolutional Neural Network (CNN) for emotion discovery and integrates real-
time rainfall data to enhance the perfection of its recommendations. The training dataset, sourced from Kaggle, was strictly reused
to insure comprehensive and effective model training. This paper elaborates on the data processing ways, model training, real- time
operation, and implicit future advancements for the system. By incorporating contextual data, Emotion and Weather based Music
Recommendation System using Live Video Feed significantly improves stoner satisfaction by furnishing music recommendations
that align with druggies’ feelings and the prevailing environmental conditions. Unborn developments will aim to boost the system’s
delicacy, stoner-benevolence, and availability, establishing Emotion and Weather based Music Recommendation System using Live
Video Feed as an innovative tool for substantiated entertainment.
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1. INTRODUCTION

Music is a universal form of expression that transcends cultural and geographical barriers, offering comfort, evoking
emotions, and enriching experiences. Traditional music recommendation systems, while effective to an extent, often fall short in
accounting for the user’s emotional state or the environmental context, which can lead to less relevant suggestions. These
limitations present an opportunity to create an advanced system that tailors music recommendations by integrating both emotional
and environmental factors.

The Emotion and Weather-Based Music Recommendation System bridges this gap by combining real-time facial
expression analysis with weather data to deliver more personalized and meaningful music recommendations. Built on a
Convolutional Neural Network (CNN) for emotion recognition and real-time weather data integration, the system is designed to
enhance the relevance of its suggestions. By utilizing these contextual factors, the system improves user satisfaction, offering
music playlists that align with both the user’s mood and the prevailing environmental conditions. This innovative approach
represents a significant step toward creating highly personalized entertainment systems that adapt to dynamic user contexts.

2. RELATED WORK

2.1 EMOTION DETECTION

The field of emotion detection has undergone significant evolution, transitioning from traditional approaches that relied
on handcrafted features and rule-based systems to modern deep learning methodologies. Early systems often struggled to
generalize across diverse populations and environmental contexts. The advent of Convolutional Neural Networks (CNNs)
brought transformative changes by enabling the automated extraction of features from raw image data. CNNs have demonstrated
remarkable accuracy in detecting primary emotions such as happiness, sadness, anger, fear, and surprise, making them a reliable
choice for emotion recognition tasks.

2.2 MUSIC RECOMMENDATION SYSTEMS

Conventional music recommendation systems typically employ collaborative filtering, content-based filtering, or hybrid
methods. Collaborative filtering uses patterns of user behavior to recommend music, while content-based filtering focuses on the
characteristics of previously liked tracks. Hybrid systems combine both approaches to enhance performance. Despite these
advancements, these methods often fail to account for real-time emotional states, leading to recommendations that may not
resonate with users’ current moods. This limitation highlights the need for systems that integrate dynamic, emotion-driven inputs
for better personalization.
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2.3 CONTEXTUAL DATA INTEGRATION

Incorporating contextual data, such as weather conditions, has shown to significantly improve the effectiveness of
recommendation systems. Research suggests that weather greatly influences user preferences; for instance, users may prefer
upbeat music on sunny days and calming tracks during rainy weather. By categorizing real-time weather data into meaningful
groups such as "sunny," "cloudy," and "stormy," systems can tailor recommendations to match the user’s environmental context.
The fusion of weather data with emotion detection provides a comprehensive understanding of user preferences, enabling more
relevant and satisfying music recommendations.

3 METHODOLOGIES

3.1 DATA COLLECTION

The emotion recognition dataset was sourced from Kaggle, containing grayscale facial images distributed across seven
primary emotions: anger, disgust, fear, happiness, sadness, surprise, and neutral. These images were standardized to a resolution
of 48x48 pixels to ensure consistency. To ensure the model's robustness, the dataset was divided into training and validation
subsets, providing a structured approach to evaluate its performance.
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Fig 3.1.1: Image with the emotion

The dataset includes thousands of labelled images, courteously divided into training and confirmation subsets. This
division plays a vital part in easing the training process and directly assessing the performance of the CNN model. The vacuity
of well- labelled data further ensures a structured approach to model development.
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Fig 3.1.2: Training and Testing Data Distributions
3.2 DATA PROCESSING

3.21 EMOTION DATA PROCESSING WITH FACIAL EXPRESSION ENHANCEMENT

Preprocessing was critical to achieving enhanced emotion detection results. Each image was first converted to grayscale
and resized to 48x48 pixels. To improve feature extraction, advanced facial preprocessing techniques such as histogram
equalization were applied to enhance contrast, making subtle facial features more distinguishable. Additionally, facial landmarks
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were detected to align and normalize facial regions, reducing variability caused by head poses. Normalization of pixel values
followed to bring them into a common range suitable for CNN input. The labels were numerically encoded for seamless
integration into the machine learning pipeline.
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Fig 3.2.1: Demonstrating the preprocessing steps

3.2.2 WEATHER DATA PROCESSING

Weather data was integrated using the OpenWeatherMap API, which provided real-time weather information based on
the user’s geographic location. The raw weather data, which included parameters such as temperature, humidity, and descriptions,
was categorized into broader groups like "sunny,” "cloudy,” and "stormy." This categorization ensured the weather data
complemented emotion recognition results to create relevant music recommendations.

Current Location: Hyderabad
Weather report: Hyderabad
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Fig 3.2.2: Weather Detection

3.3 MODEL TRAINING

The emotion discovery model was erected using a CNN, an important deep learning armature designed to dissect and
interpret complex features in image data. The training process began with unyoking the dataset into training and testing subsets.
This step assured a robust evaluation of the model's performance and minimized overfitting.
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Fig 3.3.1: Convolutional Neural Network architecture

The CNN armature incorporated multiple layers, including convolutional layers for point birth, pooling layers for
dimensionality reduction, powerhouse layers to help overfitting, and thick layers to produce the final affair. These layers worked
together to optimize the recognition of facial expressions. The model was trained over multiple ages, with performance criteria
similar as delicacy and loss covered nearly to assess and upgrade the training process. The final evaluation involved rigorous
testing to insure the model's trustability and effectiveness in real- world operations.
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Fig 3.3.2 : Training and Validation accuracy

3.4 REAL-TIME APPLICATION

The system was designed as a real-time application using Flask for backend operations and HTML, CSS, and JavaScript
for the frontend. The user’s live video feed was captured through a webcam, and frames were processed using the trained CNN
model to detect the emotional state. Simultaneously, real-time weather data was fetched using the OpenWeatherMap API. These
two inputs—emotion and weather—were combined to generate personalized music recommendations, displayed through a user-
friendly interface. To enhance engagement, the system dynamically updated playlists based on changes in the user’s emotions
emotions and weather conditions
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Fig 3.4 : System architecture diagram for a Emotion and Weather Based music recommendation system using Live Video Feed

4. RESULTS

The Emotion and Weather based Music Recommendation System using Live Video Feed Feed system demonstrated high
delicacy in detecting feelings and handed largely applicable music recommendations. By integrating contextual data similar as
rainfall conditions, the system significantly enhanced stoner satisfaction. This approach assured that the recommendations
weren't only timely but also emotionally reverberative, creating a more immersive and individualized stoner experience.

4.1 TRAINING AND TESTING DATA DISTRIBUTION

Analysis of the training and testing data distribution revealed a balanced representation of each emotion order. This
balance was pivotal for enabling the model to generalize effectively across different scripts. The well- structured distribution of
data played a vital part in smoothening the model's robustness and trustability.
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Fig 4.1: Emotion detected for face

4.2 VALIDATION ACCURACY

The CNN model achieved high confirmation delicacy, emphasizing its capability to descry feelings across a wide range of
druggies and conditions. confirmation delicacy was covered strictly over multiple ages, smoothening that the model remained
stable and effective throughout the training process.
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Fig 4.2: Application interfaces showing an emotion detected and the corresponding music playlist generated

5. DISCUSSION

Emotion and Weather based Music Recommendation System using Live Video Feed Feed represents a ground-breaking
approach to music recommendation by integrating real-time emotion recognition with contextual rainfall data. The system's
performance highlights its eventuality for operations in colourful disciplines, ranging from particular entertainment to enhancing
client service gests. The objectification of advanced machine literacy ways and contextual data sets Emotion and Weather based
Music Recommendation System using Live Video Feed Feed piecemeal as a sophisticated and innovative result. still, the system
has certain limitations. The Kaggle dataset, while comprehensive, may not completely capture the diversity of mortal facial
expressions across different societies, age groups, and environmental surrounds.

This limitation could affect the model's conception capabilities. also, the real-time processing of videotape feeds requires
substantial computational save, which might circumscribe the system'’s usability on lower-end bias. Incipiently, the categorization
of rainfall data into broad orders may complexify the nuanced ways in which rainfall influences stoner preferences.
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The following table provides a comparative overview of traditional music recommendation systems, hybrid models, and
the proposed Emotion and Weather-Based Music Recommendation System. It highlights key features, innovation, and the

performance improvements offered by our system.

Emotion & Weather-Based System

Method

based filtering.

based with some contextual data.

Feature Traditional Systems Hybrid Systems (Proposed)
Personalization Collaborative or content- |Combines collaborative/content- Integrates live emotion detection and
weather data for real-time

personalization.

Limited (e.g., using manual user

Real-time emotion detection through

(static weather preferences).

Emotion Detection |Not included. . CNN on video feeds with facial
inputs). ; -
expression detection enhancement.
Weather Integration |Absent. Rarely integrated or limited |Dynamic and context-sensitive

weather adaptation.

Real-Time
Recommendations

Limited due to static
datasets or user inputs.

Moderate, but still relies on

predefined inputs.

High, with live processing of emotion
and weather data.

methods.

based operations.

Demographic Generic, lacks age or |Partially addressed through |Adapts based on demographic data and
Adaptation cultural specificity. manual user preferences. user mood/weather patterns.
Relatively low, dependent . : . .
Scalability on user input and static Moderate, with some server- |High, with edge computing and server

side processing options.

Integration with

Limited to playlist
suggestions (e.g., genre-

Moderate, basic API usage for

Deep integration with APIs for Spotify,
YouTube, and others, dynamically

Visualizations

comprehensive.

from data.

Streaming based). platforms like Spotify. updating playlists.
Performs inconsistently | Moderate; adaptable to a few Tested g o_ptlmlzed for lighting,
Robustness . o ) camera resolution, and network speed
under varying conditions. |scenarios. o
variations.
Metrics and Rarely detailed or |Moderate, with some insights DY con gy, matrices, F1 scores,

and visualizations for emotion-weather
correlations.

Future Scope

Limited by static
architecture and lack of
innovation.

Some potential for incremental
improvements.

Expands to voice analysis, wearable
data integration, and gamification
elements.

High, addressing data privacy, user
consent, and  bias  mitigation
comprehensively.

Table 5.1: Comparison of Emotion and Weather-Based Music Recommendation System with Existing Approaches

Basic
policies).

Ethical
Considerations

privacy |Moderate focus on data usage

transparency.

(e.g.,

6. FUTURE EXPLORATION

Unborn exploration could address these limitations by incorporating further different datasets that reflect a broader range
of artistic and demographic variations. Integrating multi-modal inputs, similar as voice recognition and physiological detectors,
could give a more comprehensive understanding of stoner feelings. likewise, the development of advanced recommendation
algorithms that consider fresh contextual factors, similar as stoner harkening history and social environment, could enhance the
system's effectiveness.

7. CONCLUSION

Emotion and Weather based Music Recommendation System using Live Video Feed Feed represents a significant
advancement in substantiated music recommendation systems by using real-time emotion discovery and contextual rainfall data.
The system’s capability to deliver contextually applicable music recommendations enhance stoner satisfaction and demonstrates
the implicit of combining machine literacy and contextual data in real-time operations.

While the current perpetration of Emotion and Weather based Music Recommendation System using Live Video Feed
Feed has proven its effectiveness, unborn work will concentrate on addressing being limitations, incorporating fresh contextual
cues, and expanding its connection across different disciplines. The ongoing development of Emotion and Weather based Music
Recommendation System using Live Video Feed Feed will contribute to the elaboration of intuitive and largely individualized
entertainment systems.

8. FUTURE ADVANCEMENTS

Unborn advancements to Emotion and Weather based Music Recommendation System using Live Video Feed Feed will
concentrate on several crucial areas. Expanding the training dataset to include variations in facial expressions, lighting conditions,
backgrounds, and artistic surrounds will ameliorate the model's generalizability and robustness. Incorporating multi-modal
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inputs, similar as voice recognition, physiological detectors, and data from wearable bias, will enable a more comprehensive
understanding of stoner feelings.

Real- time processing capabilities will be optimized through algorithmic advancements and the use of edge computing,
smoothening better performance on bias with limited computational save. The integration of augmented reality (AR) and virtual
reality (VR) technologies will produce immersive and interactive music recommendation gests. Also, natural language
processing (NLP) will be incorporated to understand stoner feedback and ameliorate system rigidity.

Pall- grounded results and mobile operations will be developed to expand the system's availability and scalability.
Collaborations with popular music streaming platforms will enhance the diversity and applicability of recommended playlists,
offering druggies a wider selection of music options and elevating the overall experience.
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