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ai music learning is revolutionizing the way individuals approach the study and practice
of music. By integrating artificial intelligence technologies into music education, learners
gain access to personalized instruction, real-time feedback, and innovative tools that
enhance skill development. This advancement supports a wide range of users, from
beginners to professional musicians, providing adaptive learning paths tailored to individual
strengths and weaknesses. AI-powered platforms analyze performance data to identify
areas for improvement, making the learning process more efficient and engaging.
Additionally, AI music learning tools often include interactive features such as virtual tutors,
automatic accompaniment, and composition assistance. This article explores the
fundamentals, benefits, challenges, and future potential of AI music learning. Below is a
detailed overview of the main topics covered.
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Challenges and Limitations
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The Future of AI in Music Education

Understanding AI Music Learning
AI music learning refers to the application of artificial intelligence techniques to facilitate
and improve the process of learning music. It combines machine learning algorithms, data
analysis, and music theory to create intelligent systems capable of adapting to the needs of
individual learners. These systems can assess performance, provide detailed feedback, and
offer customized lesson plans based on the user’s progress and goals.

Definition and Scope
AI music learning encompasses a variety of tools and platforms that use AI to teach music
theory, instrument playing, singing, and composition. The scope includes virtual tutors,
practice assistants, and interactive software that supports both self-guided learning and
formal education settings.



Historical Context
Traditional music learning has relied heavily on human instructors and static teaching
materials. The integration of AI introduces automation and data-driven insights, marking a
significant shift in pedagogy. Initial AI applications focused on music generation and
recognition, gradually evolving into comprehensive learning aids.

Key Technologies in AI Music Learning
The effectiveness of AI music learning systems depends on several core technologies that
enable intelligent interaction with learners and accurate assessment of musical skills.

Machine Learning Algorithms
Machine learning models analyze user input, such as audio recordings or MIDI data, to
detect pitch, rhythm, and timing accuracy. These algorithms learn from vast datasets to
recognize patterns and provide corrective feedback tailored to the learner’s performance.

Natural Language Processing (NLP)
NLP enables AI tutors to understand and respond to user queries in conversational
language. This improves accessibility by allowing learners to ask questions and receive
explanations in real time, simulating a human teacher’s interaction.

Computer Vision
Computer vision technology is used to monitor instrument playing techniques, such as
finger placement or bowing, by analyzing video input. This adds a visual dimension to
feedback, helping learners refine their physical execution.

Audio Signal Processing
This technology processes and interprets sound signals to evaluate musical elements like
tone quality, dynamics, and tempo. Accurate audio analysis is fundamental for providing
precise, actionable feedback in AI music learning.

Benefits of AI Music Learning
Incorporating AI in music education offers numerous advantages that enhance learning
efficiency, engagement, and accessibility.



Personalized Learning Experience
AI systems adapt to the learner’s pace and style, customizing exercises and content to suit
individual needs. This personalization helps maintain motivation and accelerates skill
acquisition.

Instant Feedback and Progress Tracking
Real-time feedback allows learners to correct mistakes immediately, preventing the
reinforcement of bad habits. Additionally, AI platforms track progress over time, providing
insights into strengths and areas needing improvement.

Accessibility and Convenience
AI music learning tools are available anytime and anywhere, removing barriers related to
scheduling and geographic location. This flexibility supports continuous practice and
learning outside traditional classroom environments.

Cost-Effectiveness
Compared to private lessons, AI-powered learning systems often represent a more
affordable option, making quality music education accessible to a broader audience.

Customized lesson plans

Interactive practice sessions

Performance analytics

Virtual accompaniment

Challenges and Limitations
Despite the promising potential of AI music learning, several challenges impact its
effectiveness and adoption.

Technical Limitations
AI algorithms may struggle with accurately interpreting nuanced musical expression and
emotional content. Limitations in audio quality or sensor accuracy can also affect the
reliability of feedback.



Human Element in Music Education
Music learning involves emotional engagement and creativity that AI cannot fully replicate.
The interpersonal dynamics and motivational support provided by human teachers remain
important for many learners.

Data Privacy and Security
AI platforms collect extensive user data to personalize instruction. Protecting this
information against unauthorized access is critical to ensure user trust and compliance with
privacy regulations.

Applications and Use Cases
AI music learning is applied across diverse contexts, supporting a variety of learning
objectives and user groups.

Instrument Learning
AI tutors assist learners in mastering instruments such as piano, guitar, and violin by
providing technique analysis, practice routines, and performance feedback.

Vocal Training
Voice coaching applications use AI to evaluate pitch accuracy, breath control, and tone
quality, helping singers improve their vocal skills systematically.

Music Theory and Composition
AI tools facilitate understanding of music theory concepts and aid in composition by
suggesting harmonies, rhythms, and melodic structures based on user input.

Group Learning and Collaboration
Some platforms enable collaborative learning experiences, allowing students to perform
together virtually or receive feedback in group settings enhanced by AI analysis.

The Future of AI in Music Education
The ongoing development of AI technologies promises continued innovation in music
learning methodologies. Advancements in deep learning, emotion recognition, and



immersive technologies like virtual reality are expected to further enrich the educational
experience.

Integration with Emerging Technologies
Combining AI with augmented reality and haptic feedback devices could create highly
interactive environments that simulate live instruction and ensemble performance.

Expanding Accessibility
Future AI music learning tools aim to reach underserved populations, breaking down
socioeconomic and geographic barriers to music education worldwide.

Enhanced Creativity Support
AI is anticipated to evolve from a tool for skill acquisition to a partner in creative
exploration, assisting musicians in generating novel ideas and expressions.

Frequently Asked Questions

What is AI music learning?
AI music learning refers to the use of artificial intelligence technologies to understand,
create, analyze, and teach music through machine learning algorithms and neural
networks.

How is AI transforming music education?
AI is transforming music education by providing personalized learning experiences, real-
time feedback, automated music transcription, and interactive tools that adapt to individual
learners' skill levels and learning paces.

Can AI compose music autonomously?
Yes, AI can compose music autonomously using deep learning models trained on large
datasets of musical pieces, enabling it to generate original compositions in various styles
and genres.

What are some popular AI tools for music learning?
Popular AI tools for music learning include platforms like Yousician, Amper Music, AIVA, and
Flowkey, which offer interactive lessons, composition assistance, and practice feedback
powered by AI.



How does AI help in improving musical instruments
practice?
AI helps improve musical instrument practice by analyzing a player's performance,
identifying mistakes, suggesting improvements, and providing tailored exercises to
enhance technique and accuracy.

Are there ethical concerns related to AI-generated
music in learning?
Yes, ethical concerns include the potential loss of human creativity, copyright issues
regarding AI-generated compositions, and the need to ensure that AI tools complement
rather than replace traditional music education methods.

Additional Resources
1. Deep Learning for Music Generation
This book explores the application of deep learning techniques to the creation and
understanding of music. It covers neural networks, recurrent architectures, and generative
models tailored for music composition and performance. Readers will gain practical insights
into training AI models to generate melodies, harmonies, and rhythms.

2. Artificial Intelligence and Music Education
Focusing on the intersection between AI and music pedagogy, this book examines how
intelligent systems can enhance music learning experiences. Topics include personalized
tutoring, adaptive feedback, and AI-driven assessment tools designed to support students
and educators in music education.

3. Machine Learning for Audio and Music Processing
This comprehensive guide provides a solid foundation in machine learning techniques
applied to audio and music signals. It discusses feature extraction, classification, and
synthesis methods, enabling readers to develop AI systems that understand and
manipulate musical content.

4. Computational Models of Music Learning
The book delves into computational theories and models that simulate human music
learning processes. It covers cognitive and neural approaches, offering insights into how AI
can replicate or augment the way humans acquire musical skills and knowledge.

5. Generative Models in Music: AI Creativity Explored
Exploring the creative potential of AI, this book focuses on generative models such as GANs
and VAEs for music composition. It discusses how these models can produce novel musical
pieces and the implications for creativity and authorship in the digital age.

6. Interactive AI Systems for Music Practice
This title highlights the development of interactive AI tools designed to assist musicians
during practice sessions. It covers real-time feedback systems, accompaniment AI, and
intelligent metronomes, demonstrating how technology can improve practice efficiency and



motivation.

7. Music Information Retrieval and AI Learning Techniques
The book introduces music information retrieval (MIR) and its synergy with AI learning
algorithms. Readers will learn about audio indexing, recommendation systems, and pattern
recognition techniques essential for building smart music applications.

8. Neural Networks for Music Analysis and Synthesis
Focusing on neural network architectures specialized for music tasks, this book covers
analysis of musical structure, genre classification, and synthesis of sound textures. It
provides theoretical background along with practical coding examples to facilitate
understanding.

9. AI-Driven Music Composition: Tools and Techniques
This practical guide presents various AI-driven tools and techniques for composing music,
from rule-based systems to advanced machine learning models. It includes case studies
and tutorials on implementing AI composers that can collaborate with human musicians or
work autonomously.
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  ai music learning: Rise of AI Music Rebecca Murphy, AI, 2025-02-24 Rise of AI Music
explores the burgeoning intersection of artificial intelligence and music, examining how AI is
transforming music creation, production, and consumption. The book delves into the core
technologies that enable AI to compose melodies, learn musical styles, and even improvise, raising
fundamental questions about creativity, authorship, and the future of music. For instance, AI's ability
to mimic established artists raises complex ethical and copyright issues. The book progresses
through three key sections. It begins by introducing the technologies behind AI music, then analyzes
the implications for artists and the music industry, including discussions of legal challenges and
collaborative human-AI environments. Finally, it explores AI's potential to democratize music
creation, empowering individuals regardless of musical training. This approach allows Rise of AI
Music to offer a comprehensive view of AI's impact, balancing technological insights with broader
societal and artistic considerations. What sets this book apart is its focus on the ethical and societal
implications of AI music, considering the broader impact on human creativity, artist livelihoods, and
the future of the music industry. It analyzes datasets of AI-generated music to identify patterns and
trends, offering readers practical insights into navigating the evolving landscape of AI in music.
  ai music learning: Music and AI Alexandra Bonnici, Roger B. Dannenberg, Steven Kemper,
Kenneth P. Camilleri, 2021-03-16
  ai music learning: Handbook of Artificial Intelligence for Music Eduardo Reck Miranda,
2021-07-02 This book presents comprehensive coverage of the latest advances in research into
enabling machines to listen to and compose new music. It includes chapters introducing what we
know about human musical intelligence and on how this knowledge can be simulated with AI. The
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development of interactive musical robots and emerging new approaches to AI-based musical
creativity are also introduced, including brain–computer music interfaces, bio-processors and
quantum computing. Artificial Intelligence (AI) technology permeates the music industry, from
management systems for recording studios to recommendation systems for online commercialization
of music through the Internet. Yet whereas AI for online music distribution is well advanced, this
book focuses on a largely unexplored application: AI for creating the actual musical content.
  ai music learning: Digital Music Learning Resources Marcella Mandanici, Simone Spagnol,
Luca Andrea Ludovico, Adriano Baratè, Federico Avanzini, 2023-07-26 This book offers an overview
of the complex world of digital materials for music education and of their possible use in the
everyday practice of music teachers. It presents a multidimensional taxonomy of digital materials for
music education. Through the taxonomy it is possible to derive a clear framework of the whole field
and to perform analysis of the state of art. The book shows the use of this flexible and powerful
knowledge tool for reviewing the digital materials in the various domains and dimentions. The book
provides researchers and designers with an overview of what has already been designed, proposed
and tested in the field. It also offers music teachers a wider perspective of the possibilities
connected to current technologies in the field of music education, and it suggests possible
interrelationships between research and music education practices.
  ai music learning: The AI Music Problem Christopher W. White, 2025-06-16 Music poses
unique and complex challenges for artificial intelligence, even as 21st-century AI grows ever more
adept at generating compelling content. The AI Music Problem: Why Machine Learning Conflicts
With Musical Creativity probes the challenges behind AI-generated music, with an investigation that
straddles the technical, the musical, and the aesthetic. Bringing together the perspectives of the
humanities and computer science, the author shows how the difficulties that music poses for AI
connect to larger questions about music, artistic expression, and the increasing ubiquity of artificial
intelligence. Taking a wide view of the current landscape of machine learning and Large Language
Models, The AI Music Problem offers a resource for students, researchers, and the public to
understand the broader issues surrounding musical AI on both technical and artistic levels. The
author breaks down music theory and computer science concepts with clear and accessible
explanations, synthesizing the technical with more holistic and human-centric analyses. Enabling
readers of all backgrounds to understand how contemporary AI models work and why music is often
a mismatch for those processes, this book is relevant to all those engaging with the intersection
between AI and musical creativity today.
  ai music learning: Music Education: An Artificial Intelligence Approach Matt Smith, Alan
Smaill, Geraint A. Wiggins, 2013-03-09 The research fields of artificial intelligence and music and
cognitive musicology are relative newcomers to the many interdisciplinary groupings based around
the centre of AI and cognitive science. They are concerned with the computational study and
emulation of human behaviour with respect to music, in many aspects, and with varying degrees of
emphasis on psychological plausibility. Recent publications have included work in such diverse areas
as rhythm and pitch perception, performance, composition, and formal analysis. Music shares with
language the property of giving access to human mental behaviour in a very direct way. As such, it
has the potential to be a very useful domain for AI work. Furthermore, in the course of time, AI
related work will surely throw light back onto some or all of the fields to which it is applied. Indeed,
we are already beginning to feel the benefits of the application of AI techniques to music technology.
It is not surprising, therefore, that one of the first areas interest for of musical AI study is that of
music education. There are many ways in which an artificial intelligence or cognitive science
approach to music education may be applied - for example, to automate tuition, to explain learning
processes, to provide metaphors for human computer interaction, and so on. This collection of
papers, which is intended to give an impression of both the breadth and depth of the field, originated
from a workshop entitled Music Education: An Artificial Intelligence Approach.
  ai music learning: Readings in Music and Artificial Intelligence Eduardo Reck Miranda,
2013-10-28 The interplay between emotional and intellectual elements feature heavily in the



research of a variety of scientific fields, including neuroscience, the cognitive sciences and artificial
intelligence (AI). This collection of key introductory texts by top researchers worldwide is the first
study which introduces the subject of artificial intelligence and music to beginners. Eduardo Reck
Miranda received a Ph.D. in music and artificial intelligence from the University of Edinburgh,
Scotland. He has published several research papers in major international journals and his
compositions have been performed worldwide. Also includes 57 musical examples.
  ai music learning: Artificial Intelligence in Education Alexandra I. Cristea, Erin Walker, Yu Lu,
Olga C. Santos, Seiji Isotani, 2025-08-21 This six-volume set LNAI 15877-15882 constitutes the
refereed proceedings of the 26th International Conference on Artificial Intelligence in Education,
AIED 2025, held in Palermo, Italy, during July 22–26, 2025. The 130 full papers and 129 short papers
presented in this book were carefully reviewed and selected from 711 submissions. The conference
program comprises seven thematic tracks: Track 1: AIED Architectures and Tools Track 2: Machine
Learning and Generative AI: Emphasising datadriven Track 3: Learning, Teaching, and Pedagogy
Track 4: Human-Centred Design and Design-Based Research Track 5: Teaching AI Track 6: Ethics,
Equity, and AIED in Society Track 7: Theoretical Aspects of AIED and AI-Based Modelling for
Education
  ai music learning: Generative AI For Nerds Guide Book: Generative AI, ai coding, deep
learning, machine learning,ai tutorial, AI guide, artificial intelligence Matt Kingsley, Stop reading
about the AI revolution. Start building it. Generative AI for Nerds is your hands-on guide to coding
the impossible. Unlock the secrets of deep learning, master GANs and RNNs, and create AI that
generates art, music, text, and more. No PhD required, just pure coding power. Decode the future.
Build the impossible. Get the book. Are you ready to go beyond AI hype and actually build the
future? Generative AI for Nerds isn't another theoretical overview. It's a practical, code-driven guide
that puts the power of generative AI in your hands. We'll take you from zero to AI hero, with clear
explanations, step-by-step tutorials, and real-world code examples you can start using today. Learn
to: Master the core concepts of deep learning and generative models. Build your own text
generators, image creators, and more. Navigate the ethical and societal implications of AI. Join the
thriving generative AI community. Solve global challenges with the creative power of code. Stop
dreaming about the future of AI. Start coding it. Get Generative AI for Nerds now!
  ai music learning: Enhancing Music Education With Innovative Tools and Techniques
Lebedeva, Nadezhda Anatolievna, 2025-04-03 Musical education is the process of acquiring the
knowledge, skills, and abilities necessary for musical activity, as well as the body of knowledge and
related skills and abilities obtained because of training. In today's rapidly evolving educational
landscape, the integration of innovative tools and techniques transforms music education. By
embracing technology, interactive platforms, and modern pedagogical strategies, educators enhance
student engagement, improve skills, and foster a deeper appreciation for music. These innovations
streamline traditional teaching methods while empowering students to explore music, ensuring
music education remains relevant and inspiring. This shift revolutionizes how music is taught and
experienced, preparing students for an ever-changing world of sound and performance. Enhancing
Music Education With Innovative Tools and Techniques explores principles of educational training
directly related to music education and it’s reflected in content, methods, and organizational forms.
It examines the ways in which modern tools, technologies, and pedagogical approaches can be used
to improve and transform music education, integrating digital technologies, software, apps, and
other innovations to engage students in more interactive and creative ways. This book covers topics
such as digital technology, music styles, and culture studies, and is a useful resource for musicians,
educators, academicians, researchers, and scientists.
  ai music learning: A Framework for Teaching Music Online Carol Johnson, 2022-07-14 A
Framework for Teaching Music Online defines the current online learning landscape of music in
higher education and then presents a cyclical teaching framework that describes how to practically
develop an online music course. Each part of the framework takes the reader through the three main
components of developing an online music course: communication, design, and assessment.



Research-informed and practical, ideas and tools for faculty and students to implement into their
current or future online teaching practice are explored. Johnson also considers future innovations,
exploring knowledge sharing and professional learning networks.
  ai music learning: The Oxford Handbook of Social Media and Music Learning Janice L.
Waldron, Stephanie Horsley, Kari K. Veblen, 2020 The Oxford Handbook of Social Media and Music
Learning provides fascinating insights into the ways in which social media, musical participation,
and musical learning are increasingly entwined.
  ai music learning: Advanced artificial intelligence (AI)-based affective computing in
online learning Tongguang Ni, Maozhen Li, Yizhang Jiang, 2023-05-17
  ai music learning: Artificial Intelligence with and for Learning Sciences. Past, Present, and
Future Horizons Fabio Palomba, Carmine Gravino, 2024-08-01 This book constitutes the refereed
conference proceedings of the First Workshop on Artificial Intelligence with and for Learning
Sciences - Past, Present, and Future Horizons, WAILS 2024, held in Salerno, Italy, during January
18-19, 2024. The 14 full papers and 5 short papers presented in this book were carefully reviewed.
The contributions present and discuss previous achievements, current challenges and solutions, and
future perspectives concerned with the adoption of artificial intelligence methods and techniques in
the context of learning sciences.
  ai music learning: Artificial Intelligence in Music, Sound, Art and Design Tiago Martins,
Nereida Rodríguez-Fernández, Sérgio M. Rebelo, 2022-04-15 This book constitutes the refereed
proceedings of the 10th European Conference on Artificial Intelligence in Music, Sound, Art and
Design, EvoMUSART 2022, held as part of Evo* 2022, in April 2022, co-located with the Evo* 2022
events, EvoCOP, EvoApplications, and EuroGP. The 20 full papers and 6 short papers presented in
this book were carefully reviewed and selected from 66 submissions. They cover a wide range of
topics and application areas, including generative approaches to music and visual art, deep learning,
and architecture.
  ai music learning: Artificial Intelligence Applications and Innovations Ilias Maglogiannis,
Lazaros Iliadis, Andreas Andreou, Antonios Papaleonidas, 2025-06-21 This four-volume set
constitutes the proceedings of the 21st IFIP WG 12.5 International Conference on Artificial
Intelligence Applications and Innovations, AIAI 2025, which was held in Limassol, Cyprus, during
June 2025. The 123 full papers and 7 short papers were presented in this volume were carefully
reviewed and selected from 303 submissions. They focus on ethical-moral AI aspects related to its
Environmental impact, Privacy, Transparency, Bias, Discrimination and Fairness.
  ai music learning: Voicing Responsible AI Pedagogy for Music and Visual Arts
Education Lauri Väkevä, 2025-03-29 This book critically examines the integration of generative
artificial intelligence (Gen AI) in music education, exploring its transformative potential and
associated risks. It underscores the necessity for innovative AI pedagogies across music and the
arts, offering educators, researchers, and policymakers valuable insights for incorporating Gen AI
into teaching while mitigating its hazards. By adopting a balanced critical perspective, the book aims
to promote a dynamic, inclusive, and responsible educational approach that is responsive to the
rapid advancements in adaptive technology. The book's argumentation is grounded in synthesizing
Deweyan pragmatist and Baradian posthumanist philosophical perspectives. These perspectives
collectively provide a framework for addressing the deployment of Gen AI in music education within
a broader ethical context of global sustainability. The book is also informed by the author's many
years as a scholar of music education.
  ai music learning: Emerging Challenges in Intelligent Management Information Systems
Marcin Hernes, Jaroslaw Wątróbski, Artur Rot, 2024-12-18 This book contains the second volume of
proceedings of the ECAI 2024 Workshop on Intelligent Management Information Systems (IMIS
2024). IMIS 2024 was part of the 27th European Conference on Artificial Intelligence ECAI 2024,
held in Santiago de Compostela from October 19, 2024, to October 24, 2024. The book discusses
emerging challenges related to implementing artificial intelligence in management information
systems. The main focus is put on knowledge management and machine learning methods in



information systems, artificial intelligence for decision support systems, intelligent customer
management methods, hybrid artificial intelligence, and multiple criteria decision analysis methods
and advanced computational methods for support business processes and decision-making. The book
is divided into three major parts covering the main issues related to the topic. The first part presents
issues related to the knowledge management in intelligent information systems. The second part is
devoted to application of machine learning in management information systems. The third part
presents problems related to multiple criteria decision analysis and computational methods. The
book has an interdisciplinary character; therefore, it is intended for a broad scope of readers,
including researchers, students, managers, and employees of business organizations, software
developers, IT, and management specialists.
  ai music learning: The AI Music Problem Christopher Wm. White, 2025 As artificial
intelligence has become increasingly sophisticated at producing many forms of media, it continues
to be a challenge for AI to reliably and independently write convincing, enjoyable music without
human guidance. The AI Music Problem: Why Machine Learning Conflicts With Musical Creativity
asks why producing and constructing music is difficult for AI, with an investigation that straddles
the technical, the musical, and the aesthetic. Bringing together the perspectives of the humanities
and computer science, the author shows how the difficulties that music poses for AI connect to
larger questions about music, artistic expression, and the increasing ubiquity of artificial
intelligence. Taking a wide view of the current landscape of machine learning and Large Language
Models, The AI Music Problem offers a resource for students, researchers, and the public to
understand the broader issues surrounding musical AI on both technical and artistic levels. The
author breaks down music theory and computer science concepts with clear and accessible
explanations, synthesizing both the technical with more holistic and human-centric analyses.
Enabling readers of all backgrounds to understand how contemporary AI models work, and why
music is often a mismatch for those processes, this insightful book is relevant to all those engaging
with the intersection between AI and musical creativity today--
  ai music learning: Soundscapes of Education Wai-Chung Ho, Siu-Hang Kong, 2025-08-07 This
book focuses on nurturing students’ creativity through the integration of music and other creative
art forms. It presents the soundscape as an immersive auditory environment that surrounds us,
capable of evoking emotions, stimulating imagination, and inspiring creative thought. By actively
engaging with the soundscape while listening to music or the sound environment, individuals can
enhance their creative experiences and discover new avenues for exploration and expression in
teaching. Additionally, the book explores creativity within the soundscapes of diverse cultures,
broadening students’ perspectives, while promoting cultural awareness, empathy, and
interconnectedness. The book pays particular attention to the Chinese community while considering
its relevance in both Western and non-Western contexts. It emphasizes the influential role of
teachers and the social environment in motivating creativity and creative behaviour, risk-taking, and
innovative problem-solving skills. The book also showcases a comprehensive programme with
resources for facilitating creative music-making, providing detailed insights into how creativity can
be effectively sustained, stimulated, and promoted within the education system.
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