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Introduction 
We will provide a comprehensive explanation of the latest technological trends related to copyright management of digital content, prevention of illegal use, transfer of ownership, and detection and prevention of fake content using artificial intelligence, as well as the necessity of standards and ways to utilize them in the metaverse space.
Technologies
Copyright Management Using Blockchain Technology
Blockchain technology is bringing about revolutionary changes in the copyright management of digital content. This technology is being applied to the copyright management mechanism of digital music resources, suggesting an effective protection method [1]. By utilizing the distributed storage characteristics of blockchain, the safety and reliability of copyright information are increased, and automated license management is possible through smart contracts.
Combining digital watermarking and blockchain
A copyright management system that combines digital watermarking technology and blockchain is gaining attention. This system provides stronger copyright protection by improving the generation and storage of watermark information. In particular, in the metaverse environment, this technology can be effectively utilized to verify the authenticity of digital assets and prove ownership [2].
Detecting fake content using artificial intelligence
With the advancement of AI technology, systems are being developed to detect and prevent fake content (such as deepfakes). Technologies are being developed to use machine learning algorithms to determine the authenticity of videos, images, and texts, and to identify manipulated content. These AI-based detection systems can play an important role in ensuring the reliability of content distributed within the metaverse.
Digital Asset Ownership Management through NFTs
Non-fungible token (NFT) technology is being used to ensure the uniqueness and ownership of digital content. In the metaverse environment, NFTs clarify ownership of digital art, virtual real estate, avatar items, etc. and enable safe transactions. The NFT technology provides a foundation for protecting the rights of creators and recognizing the value of digital assets.
Evolution of Digital Rights Management (DRM) Systems
Digital rights management systems are continuously evolving to prevent illegal copying and unauthorized use of content [3]. The latest DRM technologies protect digital content through functions such as encryption, access control, and usage restrictions and can also be applied in the metaverse environment.
Utilization in the Metaverse
· Blockchain-based copyright registration system: Build a system that can immediately register and manage the copyright of content created within the metaverse. 
· AI-based real-time content monitoring: Utilizes artificial intelligence to monitor content distributed within the metaverse in real-time and detects illegal copies or fake content.
· Automatic license management through smart contracts: Automatically executes and manages license agreements for content used within the metaverse.
· Build an NFT marketplace: Build an NFT marketplace where digital assets can be safely traded within the metaverse.
· Multi-layer security system: Strengthens the security of digital assets within the metaverse by combining various technologies such as digital watermarking, encryption, and blockchain.
· Cross-platform copyright management: Develop a system that enables consistent copyright management and asset transfer across different metaverse platforms.
The Need for Standards
Ensuring technical compatibility
Standardization is essential to ensure compatibility across diverse systems and platforms. Open standard data models such as Industry Foundation Classes (IFC) enable interoperability between different software applications [4]. Standardization of digital content management technologies will enable seamless data exchange and asset transfer across metaverse platforms.
Promoting industrial development
Standardization is a key element of technological innovation and industrial development. Standardization of digital content management technologies promotes the growth of related industries and creates an environment in which companies can develop innovative solutions based on common standards [5].
Improving Global Market Accessibility
Standardized technologies enhance competitiveness in the global market. By adopting international standards for digital content management technologies, domestic companies can more easily enter the global market and meet internationally recognized quality standards [6].
Building Consumer Trust
Standardized technologies build consumer trust by ensuring the quality of products and services [6]. Standardization of digital content management technologies ensures that users have a safe and reliable experience in the metaverse environment.
Ease of resolving legal disputes
Standardized technologies facilitate the resolution of legal disputes. When copyright infringement or ownership disputes arise in digital content, clear criteria based on standardized technologies can help resolve the dispute [7].
Effective regulation and supervision
Standardization enables regulators to supervise and manage the industry effectively [8]. Standardization of digital content management technologies provides a foundation for regulators to effectively monitor and manage content distribution and copyright protection in the metaverse environment.
Accelerate technological advancements
Standardization accelerates technological progress. Common standards and protocols provide the foundation for researchers and developers to improve existing technologies and create innovations [9].
Cost savings
Standardized technologies can reduce development and implementation costs. By using common standards, companies can avoid redundant development and efficiently leverage existing solutions [10].
Conclusions
The development of digital technologies presents new challenges and opportunities for content copyright management and protection. By effectively utilizing these cutting-edge technologies in the metaverse environment, we can protect the rights of creators and provide users with trustworthy digital experiences. At the same time, the development of these technologies must address legal and ethical considerations. 
Standardization of digital content management and protection technologies is essential for the sound development and sustainability of the metaverse ecosystem [8]. Standardization plays an important role in various aspects, such as technological compatibility, industrial development, global competitiveness, consumer trust, legal stability, efficient regulation, technological innovation, and cost reduction. Therefore, we propose the start of a new standard within IEEE for the standardization of related technologies.
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