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Abstract  
This study systematically analyzes the application value and practical impact of artificial 

intelligence (AI) technology in the innovation of vocal art forms. The aim is to trace the integration and 

evolution of AI technology with vocal art, elucidating the intrinsic mechanisms by which technology 

empowers vocal art and the paradigm shifts it triggers. This paper employs a qualitative approach, 

combined with case studies, to reveal how intelligent technology challenges and reshapes traditional 

vocal teaching models, aiming to provide theoretical support and practical guidance for the future 

development of vocal art. Through this study, it is hoped to deepen the understanding of AI technology's 

application in the field of vocal art, promote the deep integration of technology and art, and drive the 

intelligent transformation of vocal education and creation. The findings highlight the profound impact 

of AI technology on vocal art, particularly in the innovation of educational models, creative techniques, 

and artistic expression. The study not only demonstrates how intelligent technology optimizes the vocal 

education process, enhancing teaching efficiency and quality, but also explores the potential of AI to 

expand the boundaries of vocal creation and enrich artistic expressions. The discussion includes the 

necessity and feasibility of the intelligent transformation of vocal art forms, as well as strategies for 

achieving harmonious coexistence between technology and art while ensuring the essence and ethical 

principles of art. The study emphasizes the importance of building an ethical principle and art value 

mapping system, proposing implementation strategies for full-process ethical embedding and dynamic 

evaluation feedback mechanisms. Additionally, it explores specific paths for intelligent transformation 

from multiple dimensions, including creation, performance, and education, pointing the way for the 

future development of vocal art forms. 
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Introduction  
The AI technology revolution is sparking an unprecedented wave of innovation in the 

arts, particularly in vocal music. The application of cutting-edge technologies is profoundly 

transforming the ways we create, perform, and teach. The integration of algorithmic composition, 

holographic projection, virtual reality, and voiceprint analysis is shaping a new human-machine 

co-creation ecosystem in the arts. In response to the challenges faced by traditional vocal music, 

AI technology has offered numerous innovative solutions. For instance, intelligent vocal coaching 

systems, leveraging machine learning, have significantly enhanced teaching efficiency and 

effectiveness; intelligent composition platforms, through style deconstruction and reconstruction, 

have greatly reduced the costs and barriers to creation; brain-computer interface devices, by 

adjusting the acoustic environment, offer multi-dimensional immersive aesthetic experiences. 

The involvement of AI technology not only promotes the sustainable development of vocal music 

but also provides a vibrant digital ecosystem for this art form. 
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In the realm of music education, a deep learning-driven voiceprint diagnosis cloud 

platform has overcome geographical and resource barriers, enabling learners in remote areas to 

access professional-level assessments and guidance. New neural symbol systems,  such as 

LyraComposer 2.0, integrate knowledge graphs with reinforcement learning to generate vocal 

motif development chains with emotional evolution logic. The integration of these technologies 

is reshaping the art ecosystem, fostering a collaborative evolutionary mechanism among creators, 

performers, and audiences. 

The significance of the research lies in constructing a theoretical model that integrates 

artificial intelligence with vocal art, promoting theoretical innovation and development, and 

providing guidance and reference for vocal artists and AI technology experts. In practice, AI 

technology can help overcome limitations in education and resources, promote educational equity 

and industrial upgrading, enrich the forms of vocal art expression and application scenarios, and 

enhance the efficiency and reach of dissemination. 

Global AI music research is showing multidimensional development trends. Overseas, the 

focus is on developing neural network composition algorithms, while domestic research has a 

distinct local flavor and has made significant breakthroughs. Research in vocal art forms 

primarily focuses on the digital analysis of singing techniques and the iterative upgrades of 

intelligent generation systems. As multi-modal large model technology continues to mature, 

China has reached the international forefront in the intelligent reconstruction of all elements of 

vocal performance. (Xin, Q., 2023; Original Document, 2025; Renwen Library, 2025; Yingxian, 

Z., 2024; Toutiao APP, 2023) 

 

Research objective 
1.To  study explore the intelligent innovation trend of vocal art form path 

 

Literature review and Concepts 
1. The academic context of the integration of artificial intelligence and vocal art 

Since 2010, technology has been integrated into vocal education, with the widespread use 

of audio software like Cubase and Audition driving the digital transformation of music creation 

and teaching. In 2018, speech recognition technology began to be used in vocal instruction, 

focusing on pitch and rhythm, but it lacked real-time feedback and personalized adaptation. 

Currently, voiceprint analysis technology quantifies scales and beats, but its delays affect the 

immediacy of teaching and make it challenging to adapt to different vocal parts and singing 

styles. With advancements in edge computing and adaptive algorithms, new systems are expected 

to offer faster responses and more personalized teaching. Since 2020, deep learning technology 

has driven the application of CNN and RNN hybrid architectures in audio feature extraction, 

using mel spectrum analysis and time-frequency transformation techniques to accurately model 

speakers 'timbral characteristics and identify subtle emotional changes. In educational technology, 

systems monitor learners' language fluency, attention, and cognitive load in real time by mapping 

acoustic features to teaching scenarios. Multimodal data analysis supports adaptive learning path 

planning and knowledge consolidation strategies in language learning and intelligent tutoring 

systems, promoting the transition of personalized teaching to data intelligence. Virtual choir 

platforms leverage cloud technology to enable global singers to collaborate and interact visually 

and aurally, with intelligent mixing engines precisely adjusting sound source positioning. 

Holographic projection technology, combined with dynamic capture and 3D light field 
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reconstruction, creates interactive stereoscopic images and forms multidimensional audio-visual 

effects through intelligent light and shadow algorithms. The integration of these technologies is 

driving the music industry towards a mixed reality form, achieving systemic transformation. 

2. Progress in core research areas 

The AI vocal education technology path involves real -time data collection by an 

intelligent evaluation system, which analyzes pitch and spectrum, and provides visual feedback 

and weekly reports to support graded training. A personalized learning model, based on GAN, 

generates practice pieces tailored to learners of different skill levels. The 'dual-teacher' teaching 

approach combines professional teachers with AI-assisted teachers, sharing resources to enhance 

teaching quality and efficiency, and enriching the student experience. In vocal composition, AI 

technology integrates classical and electronic music to create original works, such as the AI 

adaptation of 'Spring River Moonlit Night.' Automated composition tools use LSTM to 

automatically generate melodies, enhancing creation efficiency and style diversity. Despite 

ethical concerns raised by the application of AI in the field of vocal art, technologically neutralists 

argue that AI is a tool for iteration, and audiences still emotionally connect with AI-assisted 

works. (Douding Network, 2024; Xin, Q., 2023; Han, S., 2025; Yingxian, Z., 2024; Human 

Library, 2025) 

 

Research Methodology 
This research is qualitative method, employing case analysis, expert interviews, and 

literature review. Case analysis will involve a detailed examination of the application of AI 

technology in vocal arts, revealing both its practical effects and potential issues. Expert interviews 

will invite three experts from fields such as education, computer science, and musicology to 

discuss the prospects, technical challenges, and ethical regulations of AI technology in vocal arts. 

Literature review will systematically review relevant research findings both domestically and 

internationally, providing a solid theoretical foundation for this study. Through these methods, 

this study aims to comprehensively reveal the current status, existing problems, and challenges of 

AI technology in vocal arts, and propose targeted improvement measures and development 

suggestions. 

 

Research Results 
The research findings have identified the intelligent innovation trends in the development 

of vocal art forms. Through a comprehensive analysis of technological practices and theoretical 

advancements, this study has revealed four key paths for intelligent innovation in vocal art forms, 

empowered by artificial intelligence. These paths are characterized by deep technological 

integration, human-machine collaboration, and the reconfiguration of multidimensional forms. 

The following are the specific research conclusions: 

1. Intelligent teaching mode: from experience inheritance to data-driven 

1.1 The popularization of intelligent evaluation and real-time feedback system: The 

intelligent evaluation and real-time feedback system, utilizing voice analysis software and sensor 

technology, provides precise feedback on key parameters such as pitch, timbre, and resonance 

during singing or playing. This technology upgrades traditional teaching methods to data-driven 

precision teaching. For instance, the intelligent pitch assistance system can analyze real-time 

changes in sound, offering immediate feedback to help learners quickly master techniques. The 

intelligent vocal training platform developed by the School of Music at Shanxi Univers ity can 
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automatically diagnose students' singing issues and generate personalized practice suggestions, 

thereby enhancing vocal skills. This platform not only reduces the workload of teachers but also 

improves teaching efficiency and effectiveness. (Xin, Q., 2023) 

1.2 Virtual teaching and research room promotes the universal benefit of educational 

resources: By leveraging the advantages of blockchain and 5G communication technologies, we 

can digitize the best vocal music courses from both domestic and international sources and share 

them across schools and regions. This innovative educational model effectively addresses the 

imbalance in teaching resources caused by geographical constraints in traditional education. For 

instance, in the case of the virtual teaching and research room at the Central Conservatory of 

Music, advanced technology enables top vocal teachers and course resources to transcend 

geographical boundaries, providing high-quality music education to a wider audience. This not 

only enhances the efficiency of educational resource utilization but also offers students more 

diverse learning options, promoting educational equity. (Han, S., 2025) 

 

2. Innovation of creation path: from manual creation to man-machine co-creation 

2.1 Generative AI Breaks Style Boundaries. AI composition systems based on 

Transformer architecture, such as Google Magenta, can skillfully blend Baroque polyphonic 

elements with modern electronic music techniques. This advanced technology enables AI to 

create musical works that transcend time and space. For example, it can transform the classical 

masterpiece 'Spring River Moonlit Night' into an electronic variation, creating a new musical 

experience. Through this variation, the melody, originally rich in classical charm, is given the 

rhythm and texture of modern electronic music, allowing listeners to experience the fusion of 

different eras and styles within the same piece. This innovative integration not only showcases 

the powerful capabilities of AI composition systems but also opens up endless possibilities for 

music creation. (Yingxian, Z., 2024)  

2.2 Sound Cloning Technology Restructures Creative Ethics. Researchers have used 

deep learning technology to replicate the unique timbre of singers, such as the 'AI Jay Chou' 

project that replicated Jay Chou's voice. However, this technology has sparked co pyright 

disputes. To address these issues, sound watermarking technology has been introduced. This 

technology embeds copyright information into digital sounds, allowing the original owner to 

prove ownership even if the sound is copied or distributed. Sound watermarking technology 

achieves copyright identification by embedding imperceptible marks in audio signals, which do 

not affect the listening experience. In copyright disputes, the original owner can extract these 

marks to prove ownership. Additionally, sound watermarking technology helps track illegal 

dissemination and piracy. In short, sound watermarking technology provides a powerful 

protection measure for copyright owners. (Yingxian, Z., 2024) 

 

3. Performance form elevation: from physical stage to virtual and real coexistence 

3.1 Holographic projection and augmented reality technology applications. Virtual 

singers, such as the virtual character named 'Xiao Qin,' can perform on the same stage with real 

singers thanks to advanced 3D modeling and real-time motion capture technology. This unique 

performance style is vividly demonstrated in the Baidu Metaverse Singing Festival, showcasing a 

'virtual-real dual' stage aesthetic that blends the virtual and the real. On this stage, virtual singers 

not only have realistic appearances but also mimic the movements of real singers in real time 

through motion capture technology, making their interaction feel natural and smooth. This 

innovative performance method not only offers audiences an unprecedented visual and auditory 
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experience but also opens up new possibilities for the future development of stage art. By 

integrating these technologies, virtual and real singers create a magical performance space where 

audiences can enjoy music while experiencing the charm of the perfect fusion of technology and 

art.  

3.2 Audience participation in interactive performances. Through brain-computer 

interface (BCI) technology, we can collect real-time EEG data from the audience. This data is 

then transmitted to an advanced AI system. The AI system analyzes the EEG data to dynamically 

adjust the concert's arrangement parameters. As a result, each audience member at the concert 

can enjoy a unique and personalized experience, as if the music is tailored for them. This 

technology transforms concerts from monotonous performances into personalized experiences, 

tailored to the real-time reactions and preferences of each audience member. Audiences will 

experience an unprecedented interactive experience, as if music is directly engaging with their 

minds, creating a new way of appreciating art. (Wenjun, Y. and Liang, L., 2023) 

 

4. Reconstruction of educational ecology: from one-way transmission to ecological 

learning 

4.1 Construction of a Metaverse Vocal Training Classroom: A virtual vocal training 

space is created, integrating advanced VR equipment and intelligent feedback systems. In this 

environment, students can engage in immersive vocal training. They feel as if they are in a real 

opera house, interacting with AI mentors. This method not only provides an immersive 

experience but also allows students to receive real-time feedback on their vocal performance and 

suggestions for improvement through the intelligent feedback system. For example, NetEase 

Tianyin's virtual singing practice module is a prime example, using virtual reality technology to 

enable students to practice in a virtual opera house, thus enhancing their vocal training 

experience. 

4.2 The' Dual-Teacher 'Teaching Model Becomes Mature: In the education sector, a 

collaborative model between professional teachers and AI-assisted teachers is gaining popularity. 

By effectively distributing tasks, this model maximizes teaching effectiveness. AI-assisted 

teachers focus on basic skills training, such as using breathing control simulators to help students 

breathe correctly and providing real-time feedback to improve learning efficiency. Professional 

teachers, on the other hand, concentrate on enhancing students' artistic expression, offering 

personalized guidance to help them understand the deeper meanings of musical works and 

express emotions. This 'technology standardization + art personalization' approach ensures 

systematic and standardized teaching while respecting and stimulating students' individuality and 

creativity, promoting balanced development in both technical and artistic skills, and cultivating 

well-rounded artistic talents. (Xin, Q., 2023; Han, S., 2025) 

In summary, the application of technology in the field of vocal music is becoming 

increasingly widespread, forming a closed loop from data collection to intelligent decision -

making. This has not only improved efficiency but also opened up new possibilities for vocal art. 

The collaboration between artificial intelligence and human artists has become more intimate, 

enabling artists to create a wider range of works through AI, thus expanding the boundaries of 

art. The trend towards diversification in artistic forms is evident, with vocal art achieving 

hypertext expression through the integration of virtual and real elements and cross -media 

storytelling. This has broken traditional limitations, created new aesthetic experiences, enriched 

artistic expression methods, and paved new paths for the development of vocal art. 
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Research Discussion 
1. Intelligent transformation of teaching mode:  My view is that the intelligent 

transformation of teaching models has not only reshaped the landscape of vocal education but 

also significantly enhanced educational equity and quality. With the support of intelligent 

technology, educational resources have transcended geographical boundaries, enabling students 

in remote areas to access high-quality vocal training. This transformation has not only accelerated 

the dissemination of vocal knowledge but also sparked students' passion and pursuit of vocal art. 

Moreover, the intelligent teaching model is flexible and personalized, allowing students to tailor 

their learning based on their individual conditions and interests, effectively unlocking their 

potential and helping them achieve their artistic dreams. Therefore, I believe that the intelligent 

transformation of teaching models is an inevitable trend in the future of vocal education, injecting 

new vitality into the inheritance and innovation of vocal art. Previous studies have explored the 

intelligent transformation of teaching models, highlighting the potential of intelligent technology 

in vocal education. However, most of these studies remain at the theoretical level, lacking in -

depth exploration of the practical effects and impacts in actual teaching. Building on this, this 

article further analyzes the specific practices of the intelligent transformation teaching model in 

vocal education, including the application of intelligent evaluation systems and the establishment 

of virtual teaching and research rooms. These innovative measures have not only improved 

teaching efficiency but also promoted the equitable distribution of educational resources. 

Through case studies, we find that the intelligent transformation teaching model has achieved 

significant success in vocal education, providing new directions for its future development 

(Douding Network, 2024; Douding Network, 2024). 

2. Intelligent reform of creation path: I believe that the intelligent reform has not only 

profoundly transformed the teaching model of vocal education but also had a significant impact 

on the creative process. In terms of creation, the application of intelligent technology has shifted 

the creation of vocal works from being primarily human-led to a new model of human-machine 

collaboration. Advanced technologies like generative AI have provided vocal creators with 

unprecedented sources of creativity, enabling them to break through traditional stylistic 

boundaries, integrate diverse elements, and produce innovative and unique works. This 

innovation not only enriches the diversity of vocal art but also provides creators with new sources 

of inspiration. Additionally, the emergence of voice cloning technology has further propelled 

changes in the field of vocal creation. This technology can accurately replicate and simulate 

specific voices, offering new possibilities for the creation and performance of vocal works.  

However, this has also sparked discussions about creative ethics, raising questions about how to 

reasonably utilize voice cloning technology while respecting originality and maintaining artistic 

individuality. Compared to previous studies, this research stands out by delving into the deeper 

impacts of intelligent reform on vocal creation beyond just surface-level technical applications. 

Through case analysis, we find that intelligent technology has not only accelerated the efficiency 

of the creative process but also, more importantly, sparked creators' desire to explore new forms 

of vocal art. The combination of generative AI and voice cloning technology has not only 

expanded the boundaries of creation but also prompted creators to consider how to coexist 

harmoniously with technology while maintaining artistic purity. In addition, this study also 

emphasizes that under the background of intelligent reform, creators need to constantly improve 

their technical literacy and aesthetic ability to adapt to the rapidly changing creative environment 

(Toutiao (APP), 2023; Original document, 2025; People Library, 2024). 
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3. Intelligent improvement of performance form:  With the rapid advancement of 

intelligent technology, the form of performance is undergoing an unprecedented transformation. 

The integration of holographic projection and augmented reality not only breaks the limitations 

of traditional physical stages but also immerses the audience in a world where the virtual and the 

real blend seamlessly. This technology not only enhances the visual impact of performances but, 

more importantly, it introduces new narrative methods and emotional expression channels to 

performances. Audiences are no longer mere spectators; they become part of the performance, 

interacting with virtual characters to co-create its meaning. In my view, this intelligent 

enhancement of performance forms is not only a tribute and continuation of traditional art forms 

but also a bold exploration of future artistic possibilities. It prompts us to consider how, in today's 

world where technology and art are increasingly intertwined, we can maintain the purity and 

humanistic care of art while fully utilizing the power of technology to offer audiences a richer 

and more diverse artistic experience. Previously, scholars discussing the impact of intelligent 

technology on performance art often focused on the development and innovation of technology 

itself. However, I believe the true challenge lies in maintaining the soul and depth of art amidst 

the wave of technology. Intelligent technology should not be seen merely as a tool or means but 

as a new medium for artists to express their thoughts, emotions, and stories. Therefore, in the 

process of enhancing the intelligence of performance forms, there needs to be a greater emphasis 

on the deep integration of art and technology, encouraging artists to actively explore the 

possibilities brought by new technologies while adhering to the essence of art, ensuring that 

technology serves art rather than dominates it. Only in this way, we can create performance 

works with both the sense of the times and artistic value under the promotion of intelligent 

technology, bringing unprecedented artistic enjoyment to the audience (Han, S., 2025; Yang, W. 

and Liang, L., 2023). 

4. Reconstruction of ecological education: Amid the wave of intelligent technology, the 

restructuring of the educational ecosystem has become an unavoidable topic. I believe that the 

core of this restructuring lies in balancing the strengths of traditional education with the benefits 

of intelligent technology to achieve a comprehensive upgrade in education. Intelligent technology 

offers unprecedented resources and tools for vocal music education, such as big data, cloud 

computing, and artificial intelligence. These technologies can significantly enhance teaching 

efficiency, broaden teaching perspectives, and provide learners with more personalized and 

diverse learning experiences. However, we must also be cautious about the potential negative 

impacts of excessive technological integration, such as the loss of humanistic care in education 

and the limitation of emotional communication among learners. Previous studies have often 

focused on the application cases and outcomes of intelligent technology in education, but have 

rarely explored the transformation of educational philosophies and concepts behind these 

technologies. The restructuring of the educational ecosystem requires not only technological 

innovation but also a breakthrough in educational philosophy, which involves re-examining the 

essence and purpose of education and considering how technology can serve the core values of 

education, such as fostering students' creativity, critical thinking, and humanistic care. (Tingyu, 

C., 2023; Original document, 2024; Xin, Q., 2023) 

Therefore, the ecological reconstruction of education should focus on: first, maintaining 

the essence and humanistic care of education, ensuring that technology supports educational 

goals rather than replacing humanistic values; second, fostering positive interaction between 

learners and technology to develop their innovative thinking and practical skills; third, enhancing 

the integration and sharing of educational resources to promote both the equity and quality of 
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education. Through these measures, it is hoped that with the support of intelligent technologies, 

vocal music education will advance towards a more prosperous, diverse, and sustainable future. 

In summary, the innovative trend of intelligentization in vocal art forms undoubtedly 

infuses new vitality and possibilities into the development of vocal art. It not only drives 

comprehensive innovation in the creation, teaching, and appreciation of vocal art but also paves 

new paths for its future development. In this process, we need to actively embrace technology 

and fully utilize intelligent tools like artificial intelligence to inject more wisdom and strength 

into the development of vocal art. At the same time, we must maintain a cautious and rational 

attitude, paying attention to the ethical and cultural challenges that technology may bring, 

ensuring that vocal art retains its unique charm and value in the digital age. Only by doing so can 

we collectively witness the intelligent trend leading vocal art to shine with even more brilliant 

and colorful brilliance. 

 

Conclusion 
The final conclusion of this study, after thorough exploration and analysis, is that the 

ethical considerations of artificial intelligence technology and the value of vocal art are crucial 

for driving innovation in the form of vocal art. By integrating ethical considerations throughout 

the process of vocal creation, performance, and education, and establishing a dynamic evaluation 

and feedback mechanism, we can ensure that the application of AI technology in these areas is 

both justified and reasonable, while also being able to promptly address any issues that may arise. 

Moreover, coordinated development across different dimensions is essential. We must fully 

leverage the innovative opportunities that AI technology brings to vocal art while ensuring that 

artistic values remain intact. Looking ahead, as technology continues to advance and its 

applications expand, we have every reason to expect that AI technology will better serve the 

development of vocal art, jointly promote the innovation and prosperity of vocal art forms, and 

make greater contributions to the advancement of human culture. 

This study still has limitations, especially the exploration of practical application is not sufficient. In order 

to further deepen the research, we suggest that future work can be carried out from the following aspects: First of 

all, we should strengthen interdisciplinary cooperation, deeply integrate knowledge from multiple fields such as 

artificial intelligence, ethics and vocal art, and jointly explore more comprehensive and in-depth solutions. 

Secondly, the scope of empirical research should be expanded to verify and improve the proposed ethical 

principles and art value transformation mechanism through more practical cases. Finally, we should keep an eye 

on the latest developments in technology and adjust our research direction and methods in time to ensure that our 

research results can keep up with the pace of the times and provide strong support for the future development of 

vocal art. 
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