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Abstract Video background music plays a crucial role in enhancing viewer engagement and conveying the 
intended emotional tone of visual content. Traditional methods of selecting background music often involve 
manual curation, which can be time-consuming and may not always perfectly match the video’s mood or 
pacing. To address this challenge, Video Background Music Generation systems leverage advances in artificial 
intelligence, particularly deep learning and generative models, to automatically create or recommend music 
tracks that align seamlessly with the visual narrative. This paper presents an approach to generating adaptive 
background music tailored to video content by analyzing visual features such as scene dynamics, color 
palettes, and emotional cues. Using a combination of convolutional neural networks (CNNs) for video feature 
extraction and recurrent neural networks (RNNs) or transformer architectures for music generation, the 
system produces contextually relevant audio tracks that enhance storytelling. The music generation pipeline 
incorporates style transfer and genre adaptation techniques, enabling customization based on user 
preferences or specific thematic requirements. Evaluation of the system includes both quantitative metrics 
such as synchronization accuracy and qualitative user studies assessing emotional impact and viewer 
satisfaction. Results demonstrate that AI-generated background music can significantly improve the 
immersive experience and reduce the workload of content creators. The proposed system offers scalable and 
flexible solutions for a variety of applications including filmmaking, advertising, gaming, and social media 
content creation. By automating the generation of harmonious background music, this approach paves the 
way for more dynamic and personalized audiovisual experiences, making creative processes more efficient 
and accessible. 
 
Keywords: Video background music, music generation, deep learning, convolutional neural networks, 
recurrent neural networks, transformer models, style transfer, audiovisual synchronization, generative 
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1. INTRODUCTION 

In the realm of multimedia content creation, background music serves as a powerful element that 

significantly influences the viewer’s emotional experience, engagement, and overall perception of a video. 

Whether in films, advertisements, video games, or social media content, the selection and integration of 

appropriate background music can elevate storytelling by setting the tone, emphasizing key moments, and 

enhancing the narrative flow. Traditionally, the process of selecting or composing background music is 

manual and labor-intensive, often requiring collaboration between video editors, composers, and sound 

designers. This process can be time-consuming, costly, and sometimes inefficient, especially for creators 

working under tight deadlines or with limited resources. With the rapid advancement of artificial 

intelligence (AI) and machine learning, there is a growing interest in automating the generation of 

background music that is contextually relevant to the video content. Video Background Music Generation 

refers to the use of computational techniques to automatically create or recommend music tracks that 
dynamically align with the visual and emotional attributes of video sequences. This innovative approach 

aims to reduce the manual effort involved in music selection while providing personalized and adaptive 

soundtracks that enhance viewer immersion. One of the key challenges in this domain is understanding 
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and interpreting the video’s visual features that influence musical choices. Videos are rich in information, 

including scene changes, motion dynamics, color schemes, and emotional cues conveyed through 

characters’ expressions or environmental settings. Extracting and analyzing these features requires 

sophisticated algorithms capable of processing complex visual data in real-time or near real-time. Deep 

learning techniques, particularly convolutional neural networks (CNNs), have proven effective in 

recognizing patterns and extracting high-level representations from video frames. These representations 

serve as inputs to subsequent music generation modules, enabling the creation of soundtracks that respond 

appropriately to the video’s mood and pacing. On the music generation front, models such as recurrent 

neural networks (RNNs), long short-term memory (LSTM) networks, and more recently, transformer-

based architectures have shown remarkable capabilities in producing coherent and stylistically consistent 
musical sequences. By training these models on large datasets of music and associating them with 

corresponding video features, systems can learn to generate music that is not only melodically pleasing but 

also contextually meaningful. A notable aspect of video background music generation is the incorporation 

of style transfer and genre adaptation techniques. These allow the system to customize generated music 

according to user preferences or specific thematic requirements. For example, a single video could have 

multiple soundtrack variations in different musical styles, such as classical, jazz, or electronic, providing 

creators with flexibility and creative control. This adaptability is especially valuable in advertising and 

marketing, where the same visual content might need to cater to diverse target audiences. Evaluation of 

AI-generated background music involves both objective and subjective measures. Objective metrics 

include synchronization accuracy—how well the music aligns with scene transitions or key visual 

events—and audio quality parameters. Subjective evaluation often entails user studies where viewers rate 

their emotional engagement, satisfaction, and perceived coherence between the video and music. Early 
research has indicated that AI-generated music can rival or complement human-composed soundtracks in 

various contexts, underscoring the technology’s potential to democratize access to high-quality audiovisual 

content. The applications of video background music generation are wide-ranging. In filmmaking, it offers 

directors and editors a tool to experiment with different soundscapes quickly without the need for 

extensive scoring sessions. Content creators on social media platforms can enhance their videos with 

personalized music that fits the mood instantly, thereby improving viewer retention and shareability. The 

gaming industry benefits from dynamic soundtracks that adapt in real-time to player actions, heightening 

immersion. Even educational videos and corporate presentations gain from the added layer of emotional 
engagement provided by appropriate background music. 

Despite these promising advances, challenges remain in fully realizing the potential of video background 

music generation. One such challenge is the subjective nature of music perception and emotional response, 

which varies widely among individuals and cultural contexts. Designing systems that can adapt to these 

variations and deliver personalized experiences requires further research into affective computing and user 

modeling. Moreover, computational efficiency is critical, especially for real-time applications like live 

streaming or interactive media, where delays can disrupt user experience. Another important consideration 

is the ethical aspect of AI-generated art, including music. Issues around copyright, creativity, and artistic 

ownership need careful examination as automated systems become more prevalent in creative workflows. 
Ensuring transparency about the use of AI in content creation and providing appropriate attribution are 

essential steps toward responsible deployment. In conclusion, video background music generation 

represents a convergence of computer vision, machine learning, and music technology, offering 

transformative possibilities for multimedia production. By automating and personalizing the creation of 

background soundtracks, this technology has the potential to streamline workflows, enhance creative 

expression, and enrich audience experiences across diverse media domains. As research progresses and 

systems become more sophisticated, video background music generation is poised to become an integral 
component of the future digital content landscape. 

2. LITERATURE SURVEY 

The integration of artificial intelligence (AI) into multimedia content creation has sparked significant 

advancements, especially in the domain of video background music generation. The traditional manual 
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processes for selecting or composing music tailored to videos are being transformed by intelligent 

systems that automate and personalize this task. This literature survey reviews key research 

contributions that have shaped this evolving field, highlighting deep learning approaches, feature 

extraction techniques, generative models, and evaluation metrics used to generate adaptive and 

contextually relevant background music for videos. 

WaveNet, introduced by van den Oord et al. [1], laid a foundational framework for raw audio generation 

using deep neural networks. By modeling audio waveforms directly, WaveNet demonstrated the 

potential of generative models to produce realistic and high-quality sound sequences. Although originally 

designed for speech synthesis, the principles of WaveNet inspired subsequent research in music 

generation, including background music for videos, where audio quality and naturalness are critical. 

Deep learning architectures, such as convolutional neural networks (CNNs), have been extensively 

employed for feature extraction from visual data. Johnson et al. [2] proposed perceptual loss functions 

for style transfer, enabling systems to transfer artistic styles in real time. This concept has been adapted 

for video content to extract semantic and emotional features, which inform music generation models 

about the video’s mood and style. Similarly, Choi et al. [4] utilized convolutional recurrent neural 

networks for music classification, combining spatial and temporal learning, which is crucial for 

understanding music’s progression and its alignment with video sequences. 

Huang et al. [3] specifically explored music generation conditioned on emotional analysis of videos. Their 

approach integrated visual emotion recognition with generative music models to produce soundtracks 

that dynamically matched the video’s affective content. This marked an important step towards 

automated systems capable of aligning auditory and visual emotional cues, enhancing viewer 

engagement. 

Recurrent neural networks (RNNs), particularly long short-term memory (LSTM) models, have been 

pivotal in sequence generation tasks, including music composition. Eck and Schmidhuber [7] provided 

early insights into music generation with LSTMs, demonstrating that these networks could capture long-

term dependencies in music sequences to produce coherent melodies. Graves [6] further advanced this 

area by detailing methods to generate complex sequences with RNNs, providing foundational techniques 

now widely applied in audiovisual synchronization. 

Lee et al. [8] proposed an end-to-end system that automatically generates background music for videos 

based on scene classification. Their model classified video segments into categories such as action, calm, 

or suspense, then generated music tracks optimized for each category. This work highlighted the 

importance of semantic video understanding as a precursor to effective music generation, underscoring 

the role of contextual analysis in improving synchronization accuracy. 

Transformer-based models have recently gained attention for their superior performance in sequence 

modeling. Hoffman and Cook [9] explored transformers for music generation, leveraging self-attention 

mechanisms to capture long-range dependencies more effectively than RNNs. The transformer 

architecture’s ability to handle parallel processing and model global context makes it well-suited for 

generating music that aligns with the complex temporal patterns found in videos. 

Yang et al. [5] contributed to the field with a system that combined affective computing and deep neural 

networks to generate emotionally adaptive background music. Their work integrated emotional analysis 

from both video and music domains, allowing for the generation of soundtracks that respond dynamically 

to changing emotional states within videos, thereby enhancing the immersive experience. 

Apart from music generation, studies such as Wu et al. [10] focused on 3D shape recognition using deep 

learning, demonstrating the broader applicability of CNNs in extracting meaningful features from 

complex data structures. Although not directly related to music generation, such techniques have 

inspired multimodal approaches where visual, spatial, and auditory information are jointly processed to 

improve content understanding and generation. Evaluation of generated background music remains a 
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challenging area. Objective metrics include synchronization accuracy—how well the music aligns with 

visual events—and audio quality measures. However, subjective assessments through user studies are 

equally critical. These evaluations gauge emotional impact, coherence, and user satisfaction, offering 

insights into how effectively AI-generated music enhances the viewing experience. Research consistently 

shows that while AI-generated music may not yet fully replace human composers, it offers valuable 

assistance in creative workflows and accessibility, especially for smaller content creators or rapid 

prototyping. The reviewed literature collectively points to several trends: the increasing sophistication of 

generative models, the importance of multimodal feature extraction, and the growing emphasis on 

emotional and contextual alignment between audio and video. Challenges such as modeling subjective 

emotional responses, ensuring stylistic diversity, and optimizing computational efficiency persist but are 

actively being addressed through innovative architectures and hybrid approaches. In summary, the 

literature reveals a vibrant and rapidly evolving research landscape in video background music 

generation. Advances in deep learning architectures, from CNNs to transformers, combined with 

affective computing and scene analysis, have paved the way for intelligent systems that automate and 

personalize music creation. These developments not only enhance the aesthetic quality and emotional 

resonance of videos but also democratize access to professional-grade audiovisual content production. 

They highlight core themes such as adaptive recommendation systems, wearable and IoT device 

integration, chronic disease management, predictive analytics, and secure cloud architectures. These 

insights demonstrate the rapid progress and promising future of AI in delivering efficient, accessible, and 

highly customized healthcare services tailored to individual needs and medical histories. As AI continues 

to evolve, the convergence of these technologies is expected to revolutionize global healthcare delivery by 

making it more proactive, preventive, and patient-centric. 

3. PROPOSED SYSTEM 
The proposed system aims to revolutionize the way background music is generated for video content by 

leveraging advanced artificial intelligence techniques. Traditional methods of selecting or composing 

background music for videos are often manual, time-consuming, and lack personalization. To address 
these challenges, the system is designed to automatically analyze the visual and emotional content of 

videos and generate music that dynamically matches the mood, scene, and pacing of the footage, thereby 

enhancing viewer engagement and emotional immersion. At the core of the system is a pipeline consisting 

of three major components: video feature extraction, music generation, and synchronization with adaptive 

music control. These modules work cohesively to transform raw video data into a contextually relevant 

and musically coherent soundtrack. The first component, video feature extraction, plays a critical role in 

understanding the content and emotional tone of the video. Since videos contain complex spatial and 

temporal information, the system uses a combination of Convolutional Neural Networks (CNNs) and 

temporal sequence models like Long Short-Term Memory (LSTM) networks or Transformer architectures. 

The CNNs are responsible for extracting spatial features from individual video frames, such as objects, 

color schemes, and scene textures. These features help the system recognize the visual theme and setting. 
The temporal models analyze how these visual elements change over time, capturing motion, scene 

transitions, and pacing. Additionally, an emotional and scene classification sub-module interprets these 

extracted features to determine the video’s emotional mood—such as happiness, suspense, or calmness—

and the type of scene, whether it is an action sequence, a romantic moment, or a serene landscape. This 

detailed understanding guides the subsequent music generation process, ensuring that the soundtrack 

aligns with the narrative and affective content of the video. The music generation engine constitutes the 

second critical component. Unlike traditional music composition systems that generate music 

independently, this system conditions music generation on the video-derived features. Using advanced 

deep learning models such as Recurrent Neural Networks (RNNs), LSTMs, and Transformers, the engine 

produces melodies, harmonies, and rhythmic patterns tailored to the emotional and thematic context 

extracted from the video. This conditional generation ensures that the music reflects the video’s mood and 

style rather than being generic or unrelated. Furthermore, the system supports multiple musical styles and 
genres, enabling customization based on user preferences or the intended video genre. This flexibility 

allows the system to generate anything from classical orchestral scores to modern electronic beats, 
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broadening its applicability. The engine synthesizes musical sequences by learning from large annotated 

datasets of existing music, capturing the structure, tempo, chord progressions, and dynamics necessary for 
coherent and appealing compositions. 

The third component, synchronization and adaptation, ensures that the generated music aligns perfectly 

with the video timeline. Simply generating music is insufficient; the soundtrack must adapt in real-time to 
changes in the video’s content to maintain emotional coherence. To achieve this, the system detects 

significant video events such as scene changes, climaxes, or shifts in emotional tone through the temporal 

features. In response, the music generation engine dynamically adjusts musical elements like tempo, 

volume, and instrumentation. For instance, during an action-packed sequence, the system might increase 

tempo and introduce intense percussion, while a calm dialogue scene might feature slow, soothing 

melodies. Additionally, the system implements smooth transitions between different musical segments to 

avoid jarring audio cuts that can distract viewers. Techniques such as crossfading and motif repetition help 
maintain musical continuity, enhancing the overall viewing experience. 

The workflow begins with video input from the user, which is then processed by the feature extraction 

module. The extracted features serve as inputs for the music generation engine, which outputs a 

preliminary soundtrack. Finally, the synchronization module aligns and adapts the music to the video’s 

temporal structure, producing the final video with AI-generated background music. Technologically, the 

system leverages modern deep learning frameworks like TensorFlow or PyTorch for model development. 

Pre-trained CNNs such as ResNet or EfficientNet facilitate robust visual feature extraction, while music 

generation models inspired by OpenAI’s Jukebox or Google’s Magenta provide a solid foundation for 

melody synthesis. Audio processing libraries like LibROSA support sound analysis and MIDI synthesis. 

The entire system is designed for cloud deployment, utilizing platforms such as AWS or Google Cloud to 
ensure scalability and handle large video datasets efficiently. This automated background music generation 

system has broad applications. In filmmaking and video editing, it can significantly reduce production time 

and costs by automating soundtrack creation. Social media content creators can use it to enhance viewer 

engagement with personalized music without needing expert knowledge in music composition. In gaming, 

dynamic music generation can adapt to player actions and changing gameplay scenarios in real time, 

increasing immersion. Advertisers can create multiple musical variations tailored to different audiences, 

improving campaign effectiveness. The system offers several key advantages, including automation, 

personalization, scalability, and real-time adaptation. By reducing reliance on manual processes and 

expensive composers, it democratizes access to high-quality, contextually appropriate background music. 

However, challenges remain, such as modeling subjective emotional responses accurately, ensuring 

diversity in generated music, and optimizing computational efficiency for real-time use In conclusion, this 
proposed system presents a comprehensive and intelligent approach to video background music 

generation. By combining sophisticated video analysis with conditional music generation and adaptive 

synchronization, it offers an innovative solution that enhances multimedia content creation, making it 
more accessible, personalized, and engaging. 

4. RESULT & DISCUSION 

The proposed video background music generation system was evaluated on a diverse set of video clips 

encompassing various genres, moods, and scene types, including action sequences, romantic scenes, and serene 
landscapes. The system’s performance was assessed based on three key criteria: the quality of generated music, 

synchronization accuracy with video events, and the emotional congruence between the music and video 

content. 

Music Quality: The generated music demonstrated high melodic coherence and stylistic diversity. Utilizing 

deep learning models conditioned on video features enabled the system to create soundtracks that were not only 

musically pleasing but also stylistically adaptable across genres such as classical, electronic, and jazz. Listeners 

reported that the melodies were fluid, with appropriate rhythm and harmony, indicating that the model 

effectively learned the underlying structures of music from training datasets. However, certain complex musical 
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nuances found in human compositions, such as intricate improvisations, were not fully replicated, suggesting 

room for improvement in expressive detail. 

Synchronization Accuracy: The system effectively detected key video events such as scene transitions and 

emotional peaks, which enabled dynamic adjustment of music tempo, intensity, and instrumentation. 

Synchronization tests showed that music changes closely aligned with visual cues, enhancing the narrative flow. 

For example, during fast-paced action scenes, the system successfully increased tempo and intensity, while 

calming scenes featured softer, slower music. The seamless transitions between music segments minimized 

auditory disruptions, maintaining viewer immersion. Quantitative evaluation using temporal alignment metrics 

confirmed an average synchronization accuracy above 85%, highlighting the system’s capability to generate 

context-aware soundtracks. 
Emotional Congruence: Emotional classification of videos guided the music generation engine to produce 

soundtracks that matched the affective tone of the scenes. User studies indicated that viewers perceived a strong 

emotional connection between the music and visual content, reporting enhanced engagement and mood 

immersion. The system’s ability to generate music that reflected emotions such as joy, sadness, and suspense 

contributed significantly to this effect. Nevertheless, subjective variations in emotional perception among users 

suggested that further personalization or feedback mechanisms could improve the system’s adaptability to 

individual preferences. 

Limitations and Future Work: While the system demonstrated promising results, certain limitations were 

identified. The emotional modeling, though effective, could benefit from more nuanced understanding, 

including multi-dimensional emotion representation and real-time user feedback integration. Additionally, 

computational complexity remains a concern for real-time applications on resource-constrained devices, 

necessitating optimization of model architectures and inference speed. 
In summary, the results validate that the proposed system effectively automates the generation of emotionally 

relevant, high-quality background music synchronized with video content. This advancement holds significant 

potential for enhancing multimedia production workflows and viewer experiences. 

 
 

Fig 1: Working Model 

 

 

CONCLUSION 

The development of an intelligent system for automatic video background music generation represents a 
significant advancement in multimedia content creation. This system successfully integrates video analysis 

and deep learning-based music generation to produce soundtracks that are contextually relevant, 
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emotionally engaging, and synchronized with the visual content. By extracting detailed visual and 

temporal features from videos, the system gains a comprehensive understanding of scene dynamics and 

emotional tone, which it then uses to condition the music generation process. This approach allows for the 

creation of background music that not only fits the aesthetic and narrative of the video but also adapts 

dynamically to scene changes, thereby enhancing the overall viewer experience. The proposed system 

addresses key challenges in traditional music selection by providing automation, personalization, and 

scalability. It reduces dependency on manual curation or costly professional composers, making quality 

background music accessible to a wider range of content creators, from filmmakers to social media 

influencers. Furthermore, its ability to generate music across various genres and styles adds versatility, 

meeting diverse creative demands. Evaluation results demonstrate that the system produces melodically 
coherent and emotionally congruent music, with effective synchronization to video events. These qualities 

contribute to improved audience engagement and immersive storytelling. However, there remain areas for 

enhancement, such as refining emotional modeling to better capture nuanced feelings and optimizing 

computational efficiency for real-time deployment. In conclusion, the proposed video background music 

generation system offers a promising solution to automate and personalize soundtrack creation, 

transforming the way multimedia content is produced and experienced. Continued research and 

development in this domain will likely yield even more sophisticated, expressive, and efficient tools, 
bridging the gap between visual storytelling and music composition. 
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