
AI IN METAVERSE



Overview
The metaverse is a virtual world where people can 
interact with each other in a 3D digital space.
 
AI is playing an increasingly important role in the 
development and expansion of the metaverse, enabling 
more personalized, interactive, and dynamic 
experiences for users. One key way AI is used in the 
metaverse is through personalized avatar creation. AI 
algorithms can create unique avatars for users, allowing 
them to represent themselves in the virtual world in a 
more personalized way.

Another important application of AI in the metaverse is 
virtual assistants. These AI-powered assistants can help 
users navigate the metaverse, providing information, 
answering questions, and guiding users through the 
virtual world. AI can also be used to generate virtual 
objects, landscapes, and even entire virtual worlds, 
allowing developers to create more complex and 
detailed environments for users to explore. 

With the continued advancement of AI technology, the 
possibilities for its use in the metaverse are virtually 
limitless, making the metaverse an even more exciting 
space for digital experiences.



Artificial intelligence (AI) is a rapidly evolving field that is revolutionizing 
the way we live and work. It involves the development of intelligent 
machines that can perform tasks that typically require human intelligence, 
such as learning, problem-solving, perception, reasoning, and decision-
making.
 
AI has a wide range of applications, from self-driving cars to natural 
language processing, from image recognition to predictive analytics, and 
from robotics to virtual assistants. With advances in machine learning, deep 
learning, and neural networks, AI is becoming more sophisticated, and its 
potential to transform industries and improve our lives is growing rapidly. 

However, AI also raises ethical, legal, and societal concerns, such 
as job displacement, privacy, bias, and safety. As AI continues to develop, it 
is essential to understand its capabilities, limitations, and impact on society, 
and to develop ethical frameworks to ensure its responsible use.
 

Introduction



The Metaverse is a virtual world that allows users to interact with each other in a three-
dimensional space using virtual reality technology. Artificial Intelligence (AI) has been 
identified as a critical technology that will play a significant role in the development and 
evolution of the Metaverse. AI can help create personalized experiences, facilitate 
communication, simulate realistic physics, and generate content.

AI can enable the Metaverse to create immersive and interactive experiences that are 
responsive to user interactions. For example, AI-powered chatbots can enable users to 
communicate in a more natural and intuitive manner. AI can also enable the Metaverse 
to simulate realistic physics and generate content, making it more engaging and exciting 
for users.

Several companies and organizations are exploring the potential of AI in the Metaverse. 
NVIDIA has launched a Metaverse initiative focused on creating a platform for 
developing AI-powered virtual worlds. Facebook is also investing in the Metaverse, with 
plans to build a virtual world that uses AI to create immersive experiences for users.

One of the challenges of integrating AI in the Metaverse is the need to balance user 
privacy with the need for data to create personalized experiences. Another challenge is 
the need to ensure that AI is ethical and transparent, with clear rules for its use in the 
Metaverse.
 

Overview of AI and 
Metaverse



The use of AI in the Metaverse is still in its early stages, but the technology has enormous potential to 
transform virtual environments in a variety of ways. Here are some current state and future trends 
with AI and the Metaverse:

Current State:

Personalized user experiences: AI algorithms are used in the Metaverse to personalize user 
experiences, such as recommending content and products based on user behavior and preferences.

Intelligent chatbots: AI-powered chatbots are used in the Metaverse to provide customer support and 
facilitate interactions between users.
Autonomous characters: AI-powered autonomous characters can enhance the immersive experience 
of the Metaverse by providing realistic and dynamic interactions with users.

Predictive analytics: AI algorithms can analyze user data to predict behavior and trends, enabling 
organizations to make data-driven decisions.
Future Trends:

Enhanced natural language processing: AI-powered natural language processing will enable more 
sophisticated interactions between users and virtual environments, improving the user experience.

Augmented reality integration: AI algorithms can enhance the experience of augmented reality in the 
Metaverse by enabling more realistic and dynamic interactions.

Emotional AI: AI algorithms that can recognize and respond to human emotions will enable more 
nuanced interactions between users and virtual environments.
Enhanced privacy and security: AI algorithms can be used to improve data privacy and security in the 
Metaverse, protecting 
 

Current state and future 
trends



AI technologies play a critical role in shaping the metaverse, providing more immersive, intelligent, and 
personalized experiences for users. Here are some of the AI technologies that are currently being used 
or are expected to be used in the metaverse:

Natural Language Processing (NLP): NLP is a subfield of AI that deals with the interaction between 
humans and computers using natural language. NLP is being used in the metaverse to create 
intelligent virtual assistants that can understand and respond to user queries and commands in a 
natural and intuitive way.

Computer Vision: Computer vision is another subfield of AI that involves teaching machines to 
recognize and interpret visual data. In the metaverse, computer vision is being used to create 
intelligent virtual characters that can perceive and react to their virtual surroundings in a more natural 
and intuitive way.

Machine Learning: Machine learning is a subset of AI that involves training machines to learn and 
improve from experience. In the metaverse, machine learning is being used to create personalized 
experiences for users by analyzing their behavior and preferences.

Generative Adversarial Networks (GANs): GANs are a type of AI algorithm that involves
training two neural networks to generate new data. GANs are being used in the metaverse to create 
more realistic and immersive virtual environments by generating new textures, objects, and 
environments.

Reinforcement Learning: Reinforcement learning is an area of AI that involves training machines to 
make decisions based on rewards and penalties. In the metaverse, reinforcement learning is being 
used to create intelligent virtual characters that can learn and adapt to their virtual environments.

Natural Language Generation (NLG): NLG is a ubfield of AI that involves teaching machines to 
generate natural-sounding language. In the metaverse, NLG is being used to create more engaging and 
interactive virtual environments by generating natural-sounding dialogue for virtual characters.

 

AI technologies in the Metaverse, 
NLP, And conversational AI



Computer vision is a field of artificial intelligence that focuses on enabling machines to interpret and 
understand visual data from the world. It involves training algorithms to analyze and recognize visual 
information from images or videos, such as identifying objects, detecting patterns, and tracking motion.

Virtual object recognition is an application of computer vision that involves recognizing and tracking 
virtual objects in a virtual environment, such as a metaverse. In a metaverse, users interact with virtual 
objects in a shared virtual space, and virtual object recognition can help enable more immersive and 
realistic experiences.

One approach to virtual object recognition is to use computer vision algorithms to analyze the visual 
information provided by a user's device, such as a smartphone or a headset, and identify virtual objects 
within the metaverse. This can involve using techniques such as object detection and tracking, which 
involve identifying the location and movement of virtual objects in real time.

Another approach is to use machine learning algorithms to analyze the properties of virtual objects and 
learn to recognize them based on their features, such as their shape, color, or texture. This can involve 
training models using large datasets of virtual objects and their associated properties, and then using 
these models to identify virtual objects in real time.

Overall, computer vision and virtual object recognition are important areas of research in the 
development of more immersive and interactive metaverse experiences. As the metaverse continues 
to evolve, these technologies will likely play an increasingly important role in enabling users to interact 
with virtual objects in more natural and intuitive ways.
 

Computer Vision and Virtual Objects 
Recognition



Machine learning and recommendation systems are closely related fields in artificial 
intelligence that are used to make personalized recommendations to users. Machine 
learning involves using algorithms to automatically learn patterns and relationships in 
data, while recommendation systems use these patterns to make predictions about a 
user's preferences and needs.

Recommendation systems are commonly used in e-commerce, entertainment, and 
social media platforms to suggest products, movies, or content that a user may be 
interested in. They work by analyzing the user's historical behavior, such as past 
purchases, likes, or views, and using machine learning algorithms to identify patterns 
and similarities with other users.

There are several types of recommendation systems, including content-based, 
collaborative filtering, and hybrid systems. Content-based recommendation systems 
analyze the features of the items being recommended and suggest similar items based 
on these features. Collaborative filtering systems analyze the behavior of similar users 
and suggest items that these users have liked or purchased. Hybrid systems combine 
both content-based and collaborative filtering techniques to provide more accurate and 
diverse recommendations.

Machine learning plays a crucial role in recommendation systems by enabling them to 
learn from user behavior and provide personalized recommendations. Machine learning 
algorithms such as decision trees, neural networks, and deep learning can be used to 
extract features and patterns from user data and make predictions about their 
preferences and needs.

Overall, machine learning and recommendation systems are important tools for 
businesses and platforms to improve user engagement and satisfaction by providing 
personalized and relevant recommendations. As these technologies continue to evolve, 
they will likely become even more accurate and effective in providing personalized 
experiences for users.
 

Machine Learning And 
Recommendation Systems



Reinforcement learning is a branch of machine learning that involves training agents to make decisions 
based on their interactions with an environment. It involves learning by trial and error, where the agent 
receives rewards or punishments based on their actions and uses this feedback to adjust their behavior 
over time.

Autonomous agents are computer programs that can act independently of human control. They are 
designed to perform specific tasks, such as navigating a physical environment, playing a game, or 
interacting with other agents or humans.
Reinforcement learning is often used in the development of autonomous agents, as it allows agents to 
learn how to make decisions and take actions based on their environment without explicit 
programming. In reinforcement learning, the agent learns to maximize its rewards by exploring 
different actions and observing the consequences of those actions. The agent uses this information to 
adjust its behavior over time and make more informed decisions.

Autonomous agents can also use other machine learning techniques in addition to reinforcement 
learning, such as supervised learning and unsupervised learning. Supervised learning involves training 
an agent using labeled data, while unsupervised learning involves training an agent to identify patterns 
and relationships in data without labeled examples.

Overall, reinforcement learning and autonomous agents are important fields in artificial intelligence 
that are used to develop intelligent systems that can operate autonomously in complex environments. 
As these technologies continue to evolve, they will likely be used in a wide range of applications, from 
robotics and automation to gaming and virtual assistants.
 

Reinforcement Learning and 
Autonomous Agents



Generative models are a class of machine learning models that are used to generate 
new data based on patterns and relationships learned from existing data. They can be 
used to generate a wide range of content, including images, text, music, and video.
One popular type of generative model is the Generative Adversarial Network (GAN), 
which involves training two neural networks: a generator and a discriminator. 

The generator network generates new samples based on the patterns and relationships 
it has learned from the training data, while the discriminator network tries to distinguish 
between the generated samples and the real samples from the training data. The two 
networks are trained together in a game-like process, with the generator trying to 
generate samples that fool the discriminator, and the discriminator trying to accurately 
distinguish between the real and generated samples.

Generative models have a wide range of applications in content creation, such as 
generating realistic images, videos, and music. For example, GANs can be used to 
generate realistic images of people, animals, or landscapes, which can be used in 
computer games, virtual reality, or even movie production.

Another application of generative models is in text generation, where they can be used 
to generate new stories, articles, or even entire books. Language models such as the GPT 
series of models can be used to generate new text that is coherent and grammatically 
correct, based on patterns and relationships learned from large datasets of text.

Overall, generative models are an important area of research in artificial intelligence, 
with many applications in content creation and beyond. As these technologies continue 
to evolve, they will likely become even more sophisticated and powerful, opening up 
new possibilities for content creation and other applications.
 

Generative Models and 
Content Creation



Natural Language Processing (NLP): NLP can be used to enable more natural and intuitive 
communication between users in the Metaverse. This could include voice recognition and natural 
language understanding to allow for more immersive and interactive experiences.

Personalization: AI can be used to personalize the Metaverse experience for each user based on their 
preferences and behavior. This could include recommendations for virtual items or experiences, 
personalized avatars, or tailored social interactions.

Content Creation: AI can be used to generate new content for the Metaverse, such as virtual 
environments, objects, or even characters. This could include using generative models to create new 
3D models, or using natural language generation to create text-based content.

AI-Powered NPCs: Non-Player Characters (NPCs) can be made more realistic and intelligent by 
incorporating AI techniques such as machine learning and natural language processing. This could 
enable more immersive and engaging gameplay experiences, as well as more sophisticated social 
interactions.

Security and Safety: AI can be used to detect and prevent harmful behavior in the Metaverse, such as 
cyberbullying or inappropriate content. This could include using machine learning to identify 
problematic behavior or using natural language processing to detect and flag inappropriate messages.
 

Use cases of AI in the Metaverse



Virtual Assistants and 
Customer Support
Virtual assistants are AI-powered chatbots that can interact with users through messaging platforms, 
websites, or mobile apps. They can help businesses provide customer support by answering common 
questions, providing product recommendations, and handling simple tasks such as order status 
inquiries and appointment scheduling.

Here are some use cases of virtual assistants in customer support:

24/7 Availability: Virtual assistants can provide customer support 24/7 without the need for human 
agents. This can improve customer satisfaction by providing timely responses and reducing wait times.

Multilingual Support: Virtual assistants can support multiple languages, allowing businesses to provide 
customer support to customers around the world.

Scalability: Virtual assistants can handle multiple customer inquiries simultaneously, allowing 
businesses to scale their customer support operations without the need for additional human agents.

Data Analysis: Virtual assistants can analyze customer inquiries and feedback to identify trends and 
improve customer service. This can help businesses identify common issues and improve their 
products or services.

Cost Savings: Virtual assistants can be less expensive than human agents, as they do not require 
salaries, benefits, or training.

Overall, virtual assistants are an effective tool for businesses to provide customer support and improve 
customer satisfaction. As AI technology continues to evolve, virtual assistants are likely to become 
even more sophisticated and capable, providing even greater benefits for businesses and customers 
alike.



Personalization and user experience are important aspects of the metaverse, and AI plays a crucial role 
in achieving them. AI algorithms can analyze user data and behavior to provide personalized 
recommendations and improve the overall user experience in the metaverse.

One example of AI-driven personalization in the metaverse is the use of virtual avatars. Avatars are 
digital representations of users in the metaverse, and AI algorithms can customize their appearance, 
behavior, and preferences based on user data. For instance, an AI system can analyze a user's social 
media profiles, browsing history, and interactions in the metaverse to create an avatar that reflects 
their personality and interests.

Another use case of AI in personalization and user experience is the recommendation of virtual 
content such as games, events, and products. AI algorithms can analyze user behavior and preferences 
to suggest relevant and personalized content to users in the metaverse. For example, the AI-powered 
recommendation system of the virtual reality platform AltSpaceVR suggests events and activities 
based on the user's past attendance, social connections, and interests.

Furthermore, AI can be used to improve the accessibility and inclusivity of the metaverse for users 
with disabilities. AI-powered assistive technologies such as speech recognition and natural language 
processing can help users with visual or motor impairments to navigate the metaverse and interact 
with virtual objects and avatars.

In conclusion, AI-driven personalization and user experience are key components of the metaverse, 
and they can enhance user engagement, satisfaction, and retention. However, the ethical and privacy 
implications of AI-powered personalization in the metaverse should be carefully considered and 
addressed.
 

Personalization and User Experience



Content Moderation and 
Safety
Content moderation and safety are critical concerns in the metaverse, as users can encounter harmful 
or offensive content such as hate speech, cyberbullying, and sexual harassment. AI can assist in 
detecting and removing such content and ensuring a safe and inclusive environment for users.

One use case of AI in content moderation is image and text recognition. AI algorithms can analyze 
images and text in real-time to detect and flag inappropriate or harmful content. For example, the 
social VR platform VRChat uses AI-powered image recognition to automatically block avatars with 
inappropriate or offensive content (VRChat, n.d.).

AI can also assist in identifying and preventing cyberbullying and harassment. AI algorithms can 
analyze user behavior and language to detect patterns of abusive or harmful interactions and intervene 
before the situation escalates. For instance, the AI-powered chat moderation system of the virtual 
gaming platform Roblox uses natural language processing to detect and filter out inappropriate or 
harmful messages (Roblox Corporation, 2021).

However, the use of AI in content moderation also raises ethical and legal concerns, such as the 
potential for bias and false positives. AI systems can inadvertently flag and remove legitimate content 
or unfairly target certain groups of users. Therefore, it is important to develop transparent and 
accountable AI systems and ensure that human moderators are involved in the decision-making 
process.

In conclusion, AI can play a crucial role in content moderation and safety in the metaverse. However, 
the responsible use and development of AI systems for content moderation should be prioritized to 
ensure the protection of users' rights and well-being.



Gaming and entertainment are major use cases of AI in the metaverse. AI can enhance the gaming 
experience by providing more realistic and challenging opponents, creating personalized game content, 
and improving game graphics and performance.

One example of AI in gaming is reinforcement learning, where AI agents can learn and adapt to game 
environments to provide a more engaging and challenging experience for players. For instance, the 
game AI of the popular first-person shooter game Overwatch uses reinforcement learning to create 
adaptive bots that adjust their strategies based on the player's behavior and skill level.
AI can also assist in content creation and customization in gaming. For example, AI algorithms can 
generate new game levels and scenarios based on player preferences and behavior, providing a 
personalized experience for each player.

In terms of entertainment, AI can be used to create more realistic and immersive virtual environments. 
For example, AI-powered graphics engines can simulate realistic physics, lighting, and textures to 
create more lifelike environments and characters in virtual reality experiences.

However, the use of AI in gaming and entertainment also raises ethical concerns, such as the potential 
for addiction and exploitation. It is important for game developers to prioritize user well-being and 
ensure that AI systems are designed to promote positive experiences and outcomes.

In conclusion, AI has significant potential in enhancing gaming and entertainment experiences in the 
metaverse. However, the responsible use and development of AI systems in gaming and entertainment 
should be prioritized to ensure the protection of user rights and well-being.
 

Gaming and Entertainment



Social Interactions and 
Communication

Social interactions and communication are fundamental aspects of the metaverse experience. AI 
technologies can enhance and facilitate social interactions by enabling natural language processing 
(NLP), sentiment analysis, and personalized recommendations for social connections and activities.

One example of AI-enabled social interactions in the metaverse is the use of chatbots and virtual 
assistants to provide customer support and personalized recommendations for social activities.
 
Chatbots can engage in conversations with users, answer questions, and provide information about 
events, activities, and social gatherings. Virtual assistants can also use voice recognition and natural 
language processing to provide personalized recommendations for social activities based on users' 
preferences, interests, and past interactions.

Another example is the use of AI to analyze user behavior and social interactions to detect and prevent 
online harassment, hate speech, and other harmful activities. AI algorithms can analyze text, audio, and 
video content to detect patterns of abusive behavior and flag them for moderation.



As with any emerging technology, AI in the metaverse also poses several challenges and risks. These 
include:

Bias and discrimination: AI algorithms are only as objective as the data they are trained on, and if the 
training data contains bias or discrimination, then the AI model will also exhibit those same biases. This 
can lead to discriminatory practices in the metaverse, such as in content moderation, virtual hiring, or 
social interactions.

Privacy and data security: The metaverse is a vast interconnected virtual space that collects a vast 
amount of user data, including personal information, preferences, and behaviors. As such, there are 
risks of data breaches, hacking, and misuse of personal data, which can have severe consequences for 
users.

Ethical and legal concerns: The use of AI in the metaverse raises several ethical and legal concerns, 
such as the responsibility for AI decision-making, accountability for AI failures or errors, and the impact 
of AI on user autonomy and agency.

Regulation and governance: The metaverse is a complex and dynamic space that requires effective 
governance and regulation to ensure user safety, privacy, and security. However, regulating AI in the 
metaverse poses significant challenges due to the global nature of the metaverse and the lack of 
uniform regulatory frameworks.
 

Challenges and Risks of AI in the 
Metaverse



Bias and Discrimination
Bias and discrimination can also be present in the development and deployment of artificial intelligence 
(AI) and in virtual worlds such as the metaverse. Here are some 

A study conducted by the National Institute of Standards and Technology (NIST) found that facial 
recognition algorithms developed by different companies had higher error rates when identifying 
people of color and women compared to white men. This highlights the issue of bias in AI, which can 
perpetuate discrimination in areas such as law enforcement and hiring. (Phillips, J. P., Wechsler, H., & 
Wilson, C. L. (2018). Face recognition accuracy of forensic examiners, super-recognizers, and face 
recognition algorithms. Proceedings of the National Academy of Sciences, 115(24), 6171-6176.)

In the metaverse, there have been concerns about the potential for discrimination based on virtual 
identities and avatars. For example, a study found that participants in a virtual job fair were more likely 
to rate candidates with lighter skin tones as more qualified than those with darker skin tones, even 
when the qualifications were the same. This highlights the need for diversity and inclusion in virtual 
spaces to prevent perpetuating discrimination. (Chen, J., Moon, J. Y., & Li, Y. (2017). The effects of 
avatar skin color on virtual employment interview outcomes. Computers in Human Behavior, 73, 489-
498.)

Another issue in the metaverse is the potential for bias in the design of virtual environments. For 
example, a study found that virtual reality experiences for wheelchair users often included inaccessible 
or uncomfortable environments, which can perpetuate discrimination against people with disabilities. 
(Antonacci, M., Hogue, A., & Zampella, F. (2020). Virtual reality accessibility for wheelchair users: A 
systematic review. Disability and Rehabilitation: Assistive Technology, 15(4), 425-435.)

Overall, it is important to recognize that bias and discrimination can manifest in various forms in the 
development and deployment of AI and virtual worlds. It is crucial to actively address these issues 
through diversity and inclusion initiatives, ethical guidelines, and ongoing evaluation and improvement 
of these technologies.



Privacy and data security are important considerations in the development and deployment of artificial 
intelligence (AI) and virtual worlds such as the metaverse.

With AI, privacy concerns often arise due to the amount of personal data that is collected, processed, 
and analyzed by these systems. This data can be vulnerable to security breaches and misuse if not 
properly protected. In addition, AI systems can generate new types of data, such as biometric 
information, which can be particularly sensitive and require special care to protect.

In the metaverse, users often create and share personal information through their virtual identities and 
interactions. This information can include sensitive data such as financial information and health data. 
Additionally, virtual worlds often allow users to create and customize their own content, which can 
include copyrighted material or other intellectual property that needs to be protected.

To address these concerns, it is important to implement robust data security measures to protect user 
privacy and prevent data breaches. This can include measures such as encryption, access controls, and 
regular security audits. In addition, transparency and informed consent are crucial to ensure that users 
are aware of what data is being collected and how it is being used.

In the case of the metaverse, virtual worlds can also implement content moderation policies and 
systems to protect intellectual property and prevent harmful behavior. This can include measures such 
as reporting systems for inappropriate behavior and automated systems to detect and remove 
copyrighted material.

Overall, privacy and data security are important considerations in the development and deployment of 
AI and virtual worlds. It is crucial to implement robust data security measures, ensure transparency 
and informed consent for data collection and sharing, and minimize the potential for harm to users and 
their personal data.
 

Privacy and Data Security



Ethical and Legal Concerns
 
As with any emerging technology, there are ethical and legal concerns associated with the use of AI in 
the Metaverse. Some of the primary concerns include privacy, data security, and the potential for AI to 
reinforce bias and discrimination.

Privacy is a significant concern in the Metaverse because users may be required to provide personal 
information to create and access their accounts. AI may also collect and analyze data on user behavior 
to create personalized experiences, which could raise privacy concerns.

Data security is another concern, as the Metaverse will likely generate large amounts of data that will 
need to be protected from cyberattacks and breaches. AI may also be vulnerable to malicious attacks, 
which could result in the manipulation of user experiences or the collection of sensitive data.

The potential for AI to reinforce bias and discrimination is another significant ethical concern. AI 
algorithms are only as unbiased as the data they are trained on, and if this data is biased or incomplete, 
it can lead to unfair outcomes. In the Metaverse, this could result in the reinforcement of existing social 
hierarchies and discrimination against certain groups.

To address these concerns, it is essential to develop ethical and legal frameworks that guide the use of 
AI in the Metaverse. These frameworks should prioritize user privacy, data security, and fairness, and 
ensure that AI is transparent and accountable.



As AI becomes more prevalent in the Metaverse, there is a growing need for regulation and 
governance to ensure that it is used responsibly and ethically. The regulatory landscape for AI and the 
Metaverse is still evolving, but several organizations are working to establish guidelines and standards 
for their use.

One such organization is the World Economic Forum (WEF), which has developed a set of principles for 
the governance of AI in the Metaverse. The principles emphasize the need for transparency, 
accountability, and human-centric design in the development and use of AI.

Another organization that is working on AI regulation is the European Union (EU), which has proposed 
a set of regulations for AI that would apply to the Metaverse. The regulations aim to address concerns 
about bias and discrimination, data privacy, and transparency in AI systems.

In the United States, there is currently no federal regulatory framework for AI, but some states have 
enacted their own regulations. For example, California has implemented the California Consumer 
Privacy Act (CCPA), which requires companies to disclose the types of personal information they 
collect from consumers and how it will be used.

As AI becomes more prevalent in the Metaverse, it is likely that more regulatory frameworks will be 
established to ensure that it is used ethically and responsibly.
 

Regulation and Governance



Best Practices and 
Recommendations
 As AI becomes more prevalent in the Metaverse, it is essential to establish best practices and 
recommendations to ensure that it is used responsibly and ethically. Here are some best practices and 
recommendations for the use of AI in the Metaverse:

Incorporate ethical considerations into the design of AI systems: Developers should prioritize ethical 
considerations such as fairness, transparency, and accountability when designing AI systems for the 
Metaverse.

Ensure data privacy and security: AI systems in the Metaverse should be designed with data privacy 
and security in mind, to protect user data from unauthorized access and theft.

Use diverse data sets: AI algorithms are only as unbiased as the data they are trained on. To prevent AI 
from reinforcing existing social hierarchies, it is essential to use diverse data sets that represent a 
broad range of perspectives.

Foster transparency and accountability: AI systems in the Metaverse should be transparent, with clear 
explanations of how they make decisions. Additionally, developers and organizations should be 
accountable for the decisions made by their AI systems.

prioritize human-centered design: AI systems in the Metaverse should be designed with the needs and 
preferences of users in mind, to ensure that they are both functional and user-friendly.



As AI technologies become more prevalent in the Metaverse, it is important to establish development 
and testing standards to ensure that these technologies are safe, ethical, and effective. Here are some 
examples of AI development and testing standards that are relevant to the Metaverse:

Ethical considerations: AI technologies in the Metaverse should be developed and tested with ethical 
considerations in mind. This includes ensuring that the technologies are fair and transparent, and 
protect user privacy.

Data privacy and security: Developers of AI technologies in the Metaverse must ensure that user data 
is protected and secure. This includes implementing appropriate data protection and security 
measures, as well as complying with relevant data protection regulations.

Usability and accessibility: AI technologies in the Metaverse should be designed with usability and 
accessibility in mind. This includes making sure that these technologies are easy to use, intuitive, and 
accessible to users with disabilities.

Interoperability: AI technologies in the Metaverse should be designed to be interoperable with other 
technologies and platforms. This will enable seamless integration and collaboration between different 
virtual worlds.

Testing and validation: AI technologies in the Metaverse should undergo rigorous testing and 
validation to ensure their effectiveness and safety. This includes testing for accuracy, robustness, and 
reliability.

Establishing and adhering to these development and testing standards will help ensure that AI 
technologies in the Metaverse are safe, ethical, and effective for users.
 

AI Development and Testing Standards



Diversity and Inclusion in AI Design

 
Diversity and inclusion in Al design are essential to ensure that Al technologies in the Metaverse are 
fair and unbiased. Here are some ways in which diversity and inclusion can be incorporated into Al 
design in the Metaverse:

Diverse teams: Al development teams in the Metaverse should be diverse and inclusive, with members 
from a variety of backgrounds and perspectives. This will help ensure that biases are identified and 
addressed during the development process.

Inclusive design: Al technologies in the Metaverse should be designed with inclusivity in mind, taking 
into account the needs and perspectives of diverse user groups. This includes designing for 
accessibility, such as providing support for assistive technologies.

Ethical considerations: Al technologies in the Metaverse should be developed and tested with ethical 
considerations in mind, including the potential impact of these technologies on diverse user groups. 
Incorporating diversity and inclusion into Al design in the Metaverse is important to ensure that these 
technologies are fair, unbiased, and accessible to all users.

Diversity and inclusion in Al design are essential to ensure that Al technologies in the Metaverse are 
fair and unbiased. Here are some ways in which diversity and inclusion can be incorporated into.
Data diversity: Diverse and representative datasets should be used to train Al models in the 
Metaverse. This includes data that represents a range of genders, races, ethnicities, ages, and abilities.



AsTransparency and explainability are critical aspects of AI algorithms in the Metaverse. These factors 
can help ensure that AI technologies are fair, unbiased, and understandable to users. Here are some 
ways in which transparency and explainability can be incorporated into AI algorithms in the 
Metaverse:

Open-source development: Open-source development of AI algorithms in the Metaverse can promote 
transparency and enable users to examine and understand how these algorithms work.

Interpretable AI: AI technologies in the Metaverse should be designed to be interpretable, meaning 
that users can understand how and why these algorithms make certain decisions.

Explanations for decision-making: AI algorithms in the Metaverse should provide explanations for their 
decision-making processes. This can help users understand how these technologies work and why 
certain decisions are made.

User education: Education and training for users can help promote transparency and explainability in 
AI algorithms in the Metaverse. Users should understand how these technologies work, what data they 
use, and how decisions are made.

By incorporating transparency and explainability into AI algorithms in the Metaverse, users can better 
understand and trust these technologies.
 

Transparency and Explainability in AI 
Algorithms



Collaboration and Open-Source 
Initiatives

 Collaboration and open-source initiatives are essential for the development and advancement of AI 
technologies in the Metaverse. Here are some ways in which collaboration and open-source initiatives 
can be incorporated into AI development in the Metaverse:

Open-source development: Open-source development of AI technologies in the Metaverse can enable 
developers from different organizations and backgrounds to collaborate on shared projects. This can 
lead to faster development and greater innovation.

Shared data repositories: Shared data repositories can help facilitate collaboration and enable 
developers to access diverse and representative datasets for training AI models in the Metaverse.

Industry-wide standards: Collaboration among different organizations in the Metaverse can help 
establish industry-wide standards for AI development and ensure that these technologies are 
developed in an ethical and responsible manner.

Community engagement: Community engagement and open communication can help foster 
collaboration and enable developers to receive feedback from users on their AI technologies in the 
Metaverse.

By promoting collaboration and open-source initiatives in AI development for the Metaverse, the 
industry can develop fair, unbiased, and innovative AI technologies that are accessible to all users.



The research conducted on various aspects of AI and the Metaverse has highlighted several key 
findings and insights. Here is a summary of some of the most important ones:

Diversity and inclusion in AI design: AI technologies in the Metaverse must be designed with diversity 
and inclusion in mind to ensure that they are fair, unbiased, and accessible to all users. This requires 
considering the needs and perspectives of diverse groups of people in the design and development 
process.

Transparency and explainability in AI algorithms: AI algorithms in the Metaverse should be designed to 
be transparent and explainable to users. This can help ensure that these technologies are 
understandable and trustworthy.

Collaboration and open-source initiatives: Collaboration and open-source initiatives are critical for the 
development and advancement of AI technologies in the Metaverse. By working together and sharing 
resources, developers can accelerate innovation and ensure that these technologies are developed in a 
responsible and ethical manner.

AI development and testing standards: Standards and best practices are needed for the development 
and testing of AI technologies in the Metaverse. This can help ensure that these technologies are safe, 
reliable, and effective.

The potential of AI in the Metaverse: AI technologies have the potential to transform the Metaverse in 
numerous ways, including enhancing user experiences, improving safety and security, and enabling 
new forms of interaction and communication.
Overall, the research on AI and the Metaverse highlights the importance of responsible and ethical 
development and the use of these technologies. By prioritizing diversity, transparency, collaboration, 
and standards, we can help ensure that AI technologies in the Metaverse are developed and used in a 
way that benefits society.
 

Summary of Key Findings and Insights



References

 
So, R. H. Y., & Kavakli, M. (2021). Artificial Intelligence and Virtual Worlds: Implications for the Future 
of the Metaverse. In Artificial Intelligence and Virtual Reality (pp. 247-267). Springer.Jones, N., & Hara, 
K. (2021). AI in the Metaverse: Future Trends and Possibilities. Frontiers in Virtual Reality, 2, 16. doi: 
10.3389/frvir.2021.700371Gray, M. L. (2020). The Ethics of AI in the Metaverse. XR Ethics Manifesto. 
Liu, H., Li, X., & Li, L. (2019). AI in the Metaverse: Ethical and Legal Implications. Frontiers in Robotics 
and AI, 6, 122. doi: 10.3389/frobt.2019.00122Lee, M., Lee, J., Lee, J. G., & Kim, S. (2021). AI for the 
Metaverse: Opportunities, Challenges, and Research Directions. arXiv preprint 
arXiv:2104.10582.Chen, K. T., Huang, W. C., Cheng, C. W., & Chang, Y. T. (2021). Metaverse: The next-
generation virtual world driven by blockchain and AI. Applied Sciences, 11(6), 2596.Zhao, X., Liu, L., 
Qiao, Y., & Wu, J. (2021). AI in virtual worlds: A survey of research and applications. IEEE Transactions 
on Games, 13(3), 280-302.Hong, Y. J., Lee, J. H., Lee, S., Lee, J. H., & Park, C. S. (2020). Digital Avatar 
Personalization Based on Users’ Online Behavior. In Proceedings of the 15th International Conference 
on Design Science Research in Information Systems and Technology (pp. 192-207).Bloomberg. (2021, 
March 22). VR Startup AltSpaceVR Uses AI to Recommend SociaIzadi, S., Reardon, L., Pohl, M., & 
Gudmundsson, S. (2018). Reinforcement learning for adaptive bots in Overwatch. In Proceedings of the 
AAAI Conference on Artificial Intelligence and Interactive Digital Entertainment (pp. 1-7).Summerville, 
A., Mateas, M., & Jhala, A. (2018). Procedural content generation via machine learning (PCGML). IEEE 
Transactions on Games, 10(3), 257-270. Jin, H., Li, Y., Zhang, R., & Wang, J. (2018). AI technologies for 
gaming and entertainment. In Proceedings of the International Conference on Artificial Intelligence 
and Security (pp. 199-206). Springer.Kowert, R., & Quandt, T. (2016). The video game debate: 
Unravelling the physical, social, and psychological effects of video gamesRoutledge.Karami, A., & 
Shaiganfar, R. (2021). Social Interaction and Artificial Intelligence in the Metaverse. In Proceedings of 
the 2nd International Conference on Computational Linguistics and Intelligent Systems (pp. 205-212). 
Springer.Chen, M. (2021). Social Interaction in the Metaverse: AI and the Future of Gaming. Harvard 
Journal of Law & Technology, 35(1), 105-130.Laney, D. (2022). How AI is transforming social 
interaction in the metaverse. Caliskan, A., Bryson, J. J., & Narayanan, A. (2017). Semantics derived 
automatically from language corpora contain human-like biases. Science, 356(6334), 183-186.Soltani, 
M., Pearson, C., & Adjerid, I. (2021). A review of privacy and security risks in the metaverse. Journal of 
Cybersecurity, 7(1), tyaa026. Floridi, L., & Taddeo, M. (2016). What is data ethics? Philosophical 
Transactions of the Royal Society A: Mathematical, Physical and Engineering Sciences, 374(2083), 
20160360. Brey, P. (2019). Ethical aspects of artificial intelligence in the metaverse. AI & Society, 34



20160360. Brey, P. (2019). Ethical aspects of artificial intelligence in the metaverse. AI & Society, 
34(3), 525-535. Eysenbach, G., Salakhutdinov, R., & Sohl-Dickstein, J. (2021). The challenges of 
regulating artificial intelligence in the metaverse. Communications of the ACM, 64(4), 42-44. Jobin, A., 
Ienca, M., & Vayena, E. (2019). The global landscape of AI ethics guidelines. Nature Machine 
Intelligence, 1(9), 389-399. Liu, H., Li, X., & Li, L. (2019). AI in the Metaverse: Ethical and Legal 
Implications. Frontiers in Robotics and AI, 6, 122. doi: 10.3389/frobt.2019.00122 IEEE Global Initiative 
on Ethics of Autonomous and Intelligent Systems. (2019). Ethically Aligned Design: A Vision for 
Prioritizing Human Well-being with Autonomous and Intelligent Systems. IEEE Standards Association.  
Buolamwini, J., & Gebru, T. (2018). Gender Shades: Intersectional Accuracy Disparities in Commercial 
Gender Classification. Proceedings of the 1st Conference on Fairness, Accountability and 
Transparency, 77-91. Crawford, K. (2016). Can an Algorithm be Agist? Tensorflow, Disparate Impact, 
and Ageism in Silicon Valley. Harv. JL & Tech., 29, 335.W3C Immersive Web Working Group. (2021). 
XR Accessibility User Requirements. Murgia, A., Nijholt, A., & Brinkman, W. P. (2019). Inclusive Design 
for Immersive Virtual Environments: Challenges and Perspectives. Multimodal Technologies and 
Interaction, 3(1), 16. Buolamwini, J., & Gebru, T. (2018). Gender Shades: Intersectional Accuracy 
Disparities in Commercial Gender Classification. Proceedings of the 1st Conference on Fairness, 
Accountability and Transparency, 77-91. Crawford, K. (2016). Can an Algorithm be Agist? Tensorflow, 
Disparate Impact, and Ageism in Silicon Valley. Harv. JL & Tech., 29, 335. W3C  Immersive Web 
Working Group. (2021). XR Accessibility User Requirements. Murgia, A., Nijholt, A., & Brinkman, W. P. 
(2019). Inclusive Design for Immersive Virtual Environments: Challenges and Perspectives. 
Multimodal Technologies and Interaction, 3(1), 16.Wachter, S., Mittelstadt, B., & Russell, C. (2019). 
Counterfactual Explanations without Opening the Black Box: Automated Decisions and the GDPR. 
Harvard Journal of Law & Technology, 33(2), 503-527.Doshi-Velez, F., & Kim, B. (2017). Towards A 
Rigorous Science of Interpretable Machine Learning. arXiv preprint arXiv:1702.08608.Rudin, C. 
(2019). Stop Explaining Black Box Machine Learning Models for High Stakes Decisions and Use 
Interpretable Models Instead. Nature Machine Intelligence, 1(5), 206-215.Google. (n.d.). What is 
Explainable AI (XAI)?IEEE Standards Association. (2019). Ethically Aligned Design: A Vision for 
Prioritizing Human Well-being with Autonomous and Intelligent Systems. OpenAI. (n.d.). OpenAI 
Charter. Google. (n.d.). TensorFlow: Open Source Machine Learning Platform. IEEE Standards 
Association. (2019). Ethically Aligned Design: A Vision for Prioritizing Human Well-being with 
Autonomous and Intelligent Systems. So, R. H. Y., & Kavakli, M. (2021). Artificial Intelligence and 
Virtual Worlds: Implications for the Future of the Metaverse. In Artificial Intelligence and Virtual 
Reality (pp. 247-267). Springer.
 

References

https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://openai.com/charter/
https://www.tensorflow.org/
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf


List of Sources Cited in the Report.

 

 https://cloud.google.com/explainable-ai.
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf.
https://openai.com/charter/.
https://www.tensorflow.org/.
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf.
https://www.sciencedirect.com/science/article/abs/pii/S0952197622005711
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.1016300/full
https://www.slideshare.net/kentbye/xr-ethics-manifesto-updated-nov-2-2019
https://arxiv.org/pdf/2202.10336.pdf
https://www.sciencedirect.com/science/article/pii/S0167739X23000493
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_S
urvey
https://standards.ieee.org/
https://www.nature.com/articles/s42256-019-0048-x#citeas
https://arxiv.org/abs/1702.08608
https://www.w3.org/immersive-web/
https://ojs.aaai.org/index.php/AIIDE/article/view/18759
https://standards.ieee.org/industry-connections/ec/autonomous-systems/

https://cloud.google.com/explainable-ai
https://cloud.google.com/explainable-ai
https://cloud.google.com/explainable-ai
https://cloud.google.com/explainable-ai
https://cloud.google.com/explainable-ai
https://cloud.google.com/explainable-ai
https://cloud.google.com/explainable-ai
https://cloud.google.com/explainable-ai
https://cloud.google.com/explainable-ai
https://cloud.google.com/explainable-ai
https://cloud.google.com/explainable-ai
https://cloud.google.com/explainable-ai
https://cloud.google.com/explainable-ai
https://cloud.google.com/explainable-ai
https://cloud.google.com/explainable-ai
https://cloud.google.com/explainable-ai
https://cloud.google.com/explainable-ai
https://cloud.google.com/explainable-ai
https://cloud.google.com/explainable-ai
https://cloud.google.com/explainable-ai
https://cloud.google.com/explainable-ai
https://cloud.google.com/explainable-ai
https://cloud.google.com/explainable-ai
https://cloud.google.com/explainable-ai
https://cloud.google.com/explainable-ai
https://cloud.google.com/explainable-ai
https://cloud.google.com/explainable-ai
https://cloud.google.com/explainable-ai
https://cloud.google.com/explainable-ai
https://cloud.google.com/explainable-ai
https://cloud.google.com/explainable-ai
https://cloud.google.com/explainable-ai
https://cloud.google.com/explainable-ai
https://cloud.google.com/explainable-ai
https://cloud.google.com/explainable-ai
https://cloud.google.com/explainable-ai
https://cloud.google.com/explainable-ai
https://cloud.google.com/explainable-ai
https://cloud.google.com/explainable-ai
https://cloud.google.com/explainable-ai
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://openai.com/charter/
https://openai.com/charter/
https://openai.com/charter/
https://openai.com/charter/
https://openai.com/charter/
https://openai.com/charter/
https://openai.com/charter/
https://openai.com/charter/
https://openai.com/charter/
https://openai.com/charter/
https://openai.com/charter/
https://openai.com/charter/
https://openai.com/charter/
https://openai.com/charter/
https://openai.com/charter/
https://openai.com/charter/
https://openai.com/charter/
https://openai.com/charter/
https://openai.com/charter/
https://openai.com/charter/
https://openai.com/charter/
https://openai.com/charter/
https://openai.com/charter/
https://openai.com/charter/
https://openai.com/charter/
https://openai.com/charter/
https://openai.com/charter/
https://www.tensorflow.org/
https://www.tensorflow.org/
https://www.tensorflow.org/
https://www.tensorflow.org/
https://www.tensorflow.org/
https://www.tensorflow.org/
https://www.tensorflow.org/
https://www.tensorflow.org/
https://www.tensorflow.org/
https://www.tensorflow.org/
https://www.tensorflow.org/
https://www.tensorflow.org/
https://www.tensorflow.org/
https://www.tensorflow.org/
https://www.tensorflow.org/
https://www.tensorflow.org/
https://www.tensorflow.org/
https://www.tensorflow.org/
https://www.tensorflow.org/
https://www.tensorflow.org/
https://www.tensorflow.org/
https://www.tensorflow.org/
https://www.tensorflow.org/
https://www.tensorflow.org/
https://www.tensorflow.org/
https://www.tensorflow.org/
https://www.tensorflow.org/
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://www.sciencedirect.com/science/article/abs/pii/S0952197622005711
https://www.sciencedirect.com/science/article/abs/pii/S0952197622005711
https://www.sciencedirect.com/science/article/abs/pii/S0952197622005711
https://www.sciencedirect.com/science/article/abs/pii/S0952197622005711
https://www.sciencedirect.com/science/article/abs/pii/S0952197622005711
https://www.sciencedirect.com/science/article/abs/pii/S0952197622005711
https://www.sciencedirect.com/science/article/abs/pii/S0952197622005711
https://www.sciencedirect.com/science/article/abs/pii/S0952197622005711
https://www.sciencedirect.com/science/article/abs/pii/S0952197622005711
https://www.sciencedirect.com/science/article/abs/pii/S0952197622005711
https://www.sciencedirect.com/science/article/abs/pii/S0952197622005711
https://www.sciencedirect.com/science/article/abs/pii/S0952197622005711
https://www.sciencedirect.com/science/article/abs/pii/S0952197622005711
https://www.sciencedirect.com/science/article/abs/pii/S0952197622005711
https://www.sciencedirect.com/science/article/abs/pii/S0952197622005711
https://www.sciencedirect.com/science/article/abs/pii/S0952197622005711
https://www.sciencedirect.com/science/article/abs/pii/S0952197622005711
https://www.sciencedirect.com/science/article/abs/pii/S0952197622005711
https://www.sciencedirect.com/science/article/abs/pii/S0952197622005711
https://www.sciencedirect.com/science/article/abs/pii/S0952197622005711
https://www.sciencedirect.com/science/article/abs/pii/S0952197622005711
https://www.sciencedirect.com/science/article/abs/pii/S0952197622005711
https://www.sciencedirect.com/science/article/abs/pii/S0952197622005711
https://www.sciencedirect.com/science/article/abs/pii/S0952197622005711
https://www.sciencedirect.com/science/article/abs/pii/S0952197622005711
https://www.sciencedirect.com/science/article/abs/pii/S0952197622005711
https://www.sciencedirect.com/science/article/abs/pii/S0952197622005711
https://www.sciencedirect.com/science/article/abs/pii/S0952197622005711
https://www.sciencedirect.com/science/article/abs/pii/S0952197622005711
https://www.sciencedirect.com/science/article/abs/pii/S0952197622005711
https://www.sciencedirect.com/science/article/abs/pii/S0952197622005711
https://www.sciencedirect.com/science/article/abs/pii/S0952197622005711
https://www.sciencedirect.com/science/article/abs/pii/S0952197622005711
https://www.sciencedirect.com/science/article/abs/pii/S0952197622005711
https://www.sciencedirect.com/science/article/abs/pii/S0952197622005711
https://www.sciencedirect.com/science/article/abs/pii/S0952197622005711
https://www.sciencedirect.com/science/article/abs/pii/S0952197622005711
https://www.sciencedirect.com/science/article/abs/pii/S0952197622005711
https://www.sciencedirect.com/science/article/abs/pii/S0952197622005711
https://www.sciencedirect.com/science/article/abs/pii/S0952197622005711
https://www.sciencedirect.com/science/article/abs/pii/S0952197622005711
https://www.sciencedirect.com/science/article/abs/pii/S0952197622005711
https://www.sciencedirect.com/science/article/abs/pii/S0952197622005711
https://www.sciencedirect.com/science/article/abs/pii/S0952197622005711
https://www.sciencedirect.com/science/article/abs/pii/S0952197622005711
https://www.sciencedirect.com/science/article/abs/pii/S0952197622005711
https://www.sciencedirect.com/science/article/abs/pii/S0952197622005711
https://www.sciencedirect.com/science/article/abs/pii/S0952197622005711
https://www.sciencedirect.com/science/article/abs/pii/S0952197622005711
https://www.sciencedirect.com/science/article/abs/pii/S0952197622005711
https://www.sciencedirect.com/science/article/abs/pii/S0952197622005711
https://www.sciencedirect.com/science/article/abs/pii/S0952197622005711
https://www.sciencedirect.com/science/article/abs/pii/S0952197622005711
https://www.sciencedirect.com/science/article/abs/pii/S0952197622005711
https://www.sciencedirect.com/science/article/abs/pii/S0952197622005711
https://www.sciencedirect.com/science/article/abs/pii/S0952197622005711
https://www.sciencedirect.com/science/article/abs/pii/S0952197622005711
https://www.sciencedirect.com/science/article/abs/pii/S0952197622005711
https://www.sciencedirect.com/science/article/abs/pii/S0952197622005711
https://www.sciencedirect.com/science/article/abs/pii/S0952197622005711
https://www.sciencedirect.com/science/article/abs/pii/S0952197622005711
https://www.sciencedirect.com/science/article/abs/pii/S0952197622005711
https://www.sciencedirect.com/science/article/abs/pii/S0952197622005711
https://www.sciencedirect.com/science/article/abs/pii/S0952197622005711
https://www.sciencedirect.com/science/article/abs/pii/S0952197622005711
https://www.sciencedirect.com/science/article/abs/pii/S0952197622005711
https://www.sciencedirect.com/science/article/abs/pii/S0952197622005711
https://www.sciencedirect.com/science/article/abs/pii/S0952197622005711
https://www.sciencedirect.com/science/article/abs/pii/S0952197622005711
https://www.sciencedirect.com/science/article/abs/pii/S0952197622005711
https://www.sciencedirect.com/science/article/abs/pii/S0952197622005711
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://ethicsinaction.ieee.org/wp-content/uploads/2019/12/EADv2.pdf
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.1016300/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.1016300/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.1016300/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.1016300/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.1016300/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.1016300/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.1016300/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.1016300/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.1016300/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.1016300/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.1016300/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.1016300/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.1016300/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.1016300/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.1016300/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.1016300/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.1016300/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.1016300/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.1016300/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.1016300/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.1016300/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.1016300/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.1016300/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.1016300/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.1016300/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.1016300/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.1016300/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.1016300/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.1016300/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.1016300/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.1016300/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.1016300/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.1016300/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.1016300/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.1016300/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.1016300/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.1016300/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.1016300/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.1016300/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.1016300/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.1016300/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.1016300/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.1016300/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.1016300/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.1016300/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.1016300/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.1016300/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.1016300/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.1016300/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.1016300/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.1016300/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.1016300/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.1016300/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.1016300/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.1016300/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.1016300/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.1016300/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.1016300/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.1016300/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.1016300/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.1016300/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.1016300/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.1016300/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.1016300/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.1016300/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.1016300/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.1016300/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.1016300/full
https://www.slideshare.net/kentbye/xr-ethics-manifesto-updated-nov-2-2019
https://www.slideshare.net/kentbye/xr-ethics-manifesto-updated-nov-2-2019
https://www.slideshare.net/kentbye/xr-ethics-manifesto-updated-nov-2-2019
https://www.slideshare.net/kentbye/xr-ethics-manifesto-updated-nov-2-2019
https://www.slideshare.net/kentbye/xr-ethics-manifesto-updated-nov-2-2019
https://www.slideshare.net/kentbye/xr-ethics-manifesto-updated-nov-2-2019
https://www.slideshare.net/kentbye/xr-ethics-manifesto-updated-nov-2-2019
https://www.slideshare.net/kentbye/xr-ethics-manifesto-updated-nov-2-2019
https://www.slideshare.net/kentbye/xr-ethics-manifesto-updated-nov-2-2019
https://www.slideshare.net/kentbye/xr-ethics-manifesto-updated-nov-2-2019
https://www.slideshare.net/kentbye/xr-ethics-manifesto-updated-nov-2-2019
https://www.slideshare.net/kentbye/xr-ethics-manifesto-updated-nov-2-2019
https://www.slideshare.net/kentbye/xr-ethics-manifesto-updated-nov-2-2019
https://www.slideshare.net/kentbye/xr-ethics-manifesto-updated-nov-2-2019
https://www.slideshare.net/kentbye/xr-ethics-manifesto-updated-nov-2-2019
https://www.slideshare.net/kentbye/xr-ethics-manifesto-updated-nov-2-2019
https://www.slideshare.net/kentbye/xr-ethics-manifesto-updated-nov-2-2019
https://www.slideshare.net/kentbye/xr-ethics-manifesto-updated-nov-2-2019
https://www.slideshare.net/kentbye/xr-ethics-manifesto-updated-nov-2-2019
https://www.slideshare.net/kentbye/xr-ethics-manifesto-updated-nov-2-2019
https://www.slideshare.net/kentbye/xr-ethics-manifesto-updated-nov-2-2019
https://www.slideshare.net/kentbye/xr-ethics-manifesto-updated-nov-2-2019
https://www.slideshare.net/kentbye/xr-ethics-manifesto-updated-nov-2-2019
https://www.slideshare.net/kentbye/xr-ethics-manifesto-updated-nov-2-2019
https://www.slideshare.net/kentbye/xr-ethics-manifesto-updated-nov-2-2019
https://www.slideshare.net/kentbye/xr-ethics-manifesto-updated-nov-2-2019
https://www.slideshare.net/kentbye/xr-ethics-manifesto-updated-nov-2-2019
https://www.slideshare.net/kentbye/xr-ethics-manifesto-updated-nov-2-2019
https://www.slideshare.net/kentbye/xr-ethics-manifesto-updated-nov-2-2019
https://www.slideshare.net/kentbye/xr-ethics-manifesto-updated-nov-2-2019
https://www.slideshare.net/kentbye/xr-ethics-manifesto-updated-nov-2-2019
https://www.slideshare.net/kentbye/xr-ethics-manifesto-updated-nov-2-2019
https://www.slideshare.net/kentbye/xr-ethics-manifesto-updated-nov-2-2019
https://www.slideshare.net/kentbye/xr-ethics-manifesto-updated-nov-2-2019
https://www.slideshare.net/kentbye/xr-ethics-manifesto-updated-nov-2-2019
https://www.slideshare.net/kentbye/xr-ethics-manifesto-updated-nov-2-2019
https://www.slideshare.net/kentbye/xr-ethics-manifesto-updated-nov-2-2019
https://www.slideshare.net/kentbye/xr-ethics-manifesto-updated-nov-2-2019
https://www.slideshare.net/kentbye/xr-ethics-manifesto-updated-nov-2-2019
https://www.slideshare.net/kentbye/xr-ethics-manifesto-updated-nov-2-2019
https://www.slideshare.net/kentbye/xr-ethics-manifesto-updated-nov-2-2019
https://www.slideshare.net/kentbye/xr-ethics-manifesto-updated-nov-2-2019
https://www.slideshare.net/kentbye/xr-ethics-manifesto-updated-nov-2-2019
https://www.slideshare.net/kentbye/xr-ethics-manifesto-updated-nov-2-2019
https://www.slideshare.net/kentbye/xr-ethics-manifesto-updated-nov-2-2019
https://www.slideshare.net/kentbye/xr-ethics-manifesto-updated-nov-2-2019
https://www.slideshare.net/kentbye/xr-ethics-manifesto-updated-nov-2-2019
https://www.slideshare.net/kentbye/xr-ethics-manifesto-updated-nov-2-2019
https://www.slideshare.net/kentbye/xr-ethics-manifesto-updated-nov-2-2019
https://www.slideshare.net/kentbye/xr-ethics-manifesto-updated-nov-2-2019
https://www.slideshare.net/kentbye/xr-ethics-manifesto-updated-nov-2-2019
https://www.slideshare.net/kentbye/xr-ethics-manifesto-updated-nov-2-2019
https://www.slideshare.net/kentbye/xr-ethics-manifesto-updated-nov-2-2019
https://www.slideshare.net/kentbye/xr-ethics-manifesto-updated-nov-2-2019
https://www.slideshare.net/kentbye/xr-ethics-manifesto-updated-nov-2-2019
https://www.slideshare.net/kentbye/xr-ethics-manifesto-updated-nov-2-2019
https://www.slideshare.net/kentbye/xr-ethics-manifesto-updated-nov-2-2019
https://www.slideshare.net/kentbye/xr-ethics-manifesto-updated-nov-2-2019
https://www.slideshare.net/kentbye/xr-ethics-manifesto-updated-nov-2-2019
https://www.slideshare.net/kentbye/xr-ethics-manifesto-updated-nov-2-2019
https://www.slideshare.net/kentbye/xr-ethics-manifesto-updated-nov-2-2019
https://www.slideshare.net/kentbye/xr-ethics-manifesto-updated-nov-2-2019
https://www.slideshare.net/kentbye/xr-ethics-manifesto-updated-nov-2-2019
https://www.slideshare.net/kentbye/xr-ethics-manifesto-updated-nov-2-2019
https://www.slideshare.net/kentbye/xr-ethics-manifesto-updated-nov-2-2019
https://www.slideshare.net/kentbye/xr-ethics-manifesto-updated-nov-2-2019
https://www.slideshare.net/kentbye/xr-ethics-manifesto-updated-nov-2-2019
https://www.slideshare.net/kentbye/xr-ethics-manifesto-updated-nov-2-2019
https://www.slideshare.net/kentbye/xr-ethics-manifesto-updated-nov-2-2019
https://www.slideshare.net/kentbye/xr-ethics-manifesto-updated-nov-2-2019
https://www.slideshare.net/kentbye/xr-ethics-manifesto-updated-nov-2-2019
https://www.slideshare.net/kentbye/xr-ethics-manifesto-updated-nov-2-2019
https://www.slideshare.net/kentbye/xr-ethics-manifesto-updated-nov-2-2019
https://arxiv.org/pdf/2202.10336.pdf
https://arxiv.org/pdf/2202.10336.pdf
https://arxiv.org/pdf/2202.10336.pdf
https://arxiv.org/pdf/2202.10336.pdf
https://arxiv.org/pdf/2202.10336.pdf
https://arxiv.org/pdf/2202.10336.pdf
https://arxiv.org/pdf/2202.10336.pdf
https://arxiv.org/pdf/2202.10336.pdf
https://arxiv.org/pdf/2202.10336.pdf
https://arxiv.org/pdf/2202.10336.pdf
https://arxiv.org/pdf/2202.10336.pdf
https://arxiv.org/pdf/2202.10336.pdf
https://arxiv.org/pdf/2202.10336.pdf
https://arxiv.org/pdf/2202.10336.pdf
https://arxiv.org/pdf/2202.10336.pdf
https://arxiv.org/pdf/2202.10336.pdf
https://arxiv.org/pdf/2202.10336.pdf
https://arxiv.org/pdf/2202.10336.pdf
https://arxiv.org/pdf/2202.10336.pdf
https://arxiv.org/pdf/2202.10336.pdf
https://arxiv.org/pdf/2202.10336.pdf
https://arxiv.org/pdf/2202.10336.pdf
https://arxiv.org/pdf/2202.10336.pdf
https://arxiv.org/pdf/2202.10336.pdf
https://arxiv.org/pdf/2202.10336.pdf
https://arxiv.org/pdf/2202.10336.pdf
https://arxiv.org/pdf/2202.10336.pdf
https://arxiv.org/pdf/2202.10336.pdf
https://arxiv.org/pdf/2202.10336.pdf
https://arxiv.org/pdf/2202.10336.pdf
https://arxiv.org/pdf/2202.10336.pdf
https://arxiv.org/pdf/2202.10336.pdf
https://arxiv.org/pdf/2202.10336.pdf
https://arxiv.org/pdf/2202.10336.pdf
https://arxiv.org/pdf/2202.10336.pdf
https://arxiv.org/pdf/2202.10336.pdf
https://www.sciencedirect.com/science/article/pii/S0167739X23000493
https://www.sciencedirect.com/science/article/pii/S0167739X23000493
https://www.sciencedirect.com/science/article/pii/S0167739X23000493
https://www.sciencedirect.com/science/article/pii/S0167739X23000493
https://www.sciencedirect.com/science/article/pii/S0167739X23000493
https://www.sciencedirect.com/science/article/pii/S0167739X23000493
https://www.sciencedirect.com/science/article/pii/S0167739X23000493
https://www.sciencedirect.com/science/article/pii/S0167739X23000493
https://www.sciencedirect.com/science/article/pii/S0167739X23000493
https://www.sciencedirect.com/science/article/pii/S0167739X23000493
https://www.sciencedirect.com/science/article/pii/S0167739X23000493
https://www.sciencedirect.com/science/article/pii/S0167739X23000493
https://www.sciencedirect.com/science/article/pii/S0167739X23000493
https://www.sciencedirect.com/science/article/pii/S0167739X23000493
https://www.sciencedirect.com/science/article/pii/S0167739X23000493
https://www.sciencedirect.com/science/article/pii/S0167739X23000493
https://www.sciencedirect.com/science/article/pii/S0167739X23000493
https://www.sciencedirect.com/science/article/pii/S0167739X23000493
https://www.sciencedirect.com/science/article/pii/S0167739X23000493
https://www.sciencedirect.com/science/article/pii/S0167739X23000493
https://www.sciencedirect.com/science/article/pii/S0167739X23000493
https://www.sciencedirect.com/science/article/pii/S0167739X23000493
https://www.sciencedirect.com/science/article/pii/S0167739X23000493
https://www.sciencedirect.com/science/article/pii/S0167739X23000493
https://www.sciencedirect.com/science/article/pii/S0167739X23000493
https://www.sciencedirect.com/science/article/pii/S0167739X23000493
https://www.sciencedirect.com/science/article/pii/S0167739X23000493
https://www.sciencedirect.com/science/article/pii/S0167739X23000493
https://www.sciencedirect.com/science/article/pii/S0167739X23000493
https://www.sciencedirect.com/science/article/pii/S0167739X23000493
https://www.sciencedirect.com/science/article/pii/S0167739X23000493
https://www.sciencedirect.com/science/article/pii/S0167739X23000493
https://www.sciencedirect.com/science/article/pii/S0167739X23000493
https://www.sciencedirect.com/science/article/pii/S0167739X23000493
https://www.sciencedirect.com/science/article/pii/S0167739X23000493
https://www.sciencedirect.com/science/article/pii/S0167739X23000493
https://www.sciencedirect.com/science/article/pii/S0167739X23000493
https://www.sciencedirect.com/science/article/pii/S0167739X23000493
https://www.sciencedirect.com/science/article/pii/S0167739X23000493
https://www.sciencedirect.com/science/article/pii/S0167739X23000493
https://www.sciencedirect.com/science/article/pii/S0167739X23000493
https://www.sciencedirect.com/science/article/pii/S0167739X23000493
https://www.sciencedirect.com/science/article/pii/S0167739X23000493
https://www.sciencedirect.com/science/article/pii/S0167739X23000493
https://www.sciencedirect.com/science/article/pii/S0167739X23000493
https://www.sciencedirect.com/science/article/pii/S0167739X23000493
https://www.sciencedirect.com/science/article/pii/S0167739X23000493
https://www.sciencedirect.com/science/article/pii/S0167739X23000493
https://www.sciencedirect.com/science/article/pii/S0167739X23000493
https://www.sciencedirect.com/science/article/pii/S0167739X23000493
https://www.sciencedirect.com/science/article/pii/S0167739X23000493
https://www.sciencedirect.com/science/article/pii/S0167739X23000493
https://www.sciencedirect.com/science/article/pii/S0167739X23000493
https://www.sciencedirect.com/science/article/pii/S0167739X23000493
https://www.sciencedirect.com/science/article/pii/S0167739X23000493
https://www.sciencedirect.com/science/article/pii/S0167739X23000493
https://www.sciencedirect.com/science/article/pii/S0167739X23000493
https://www.sciencedirect.com/science/article/pii/S0167739X23000493
https://www.sciencedirect.com/science/article/pii/S0167739X23000493
https://www.sciencedirect.com/science/article/pii/S0167739X23000493
https://www.sciencedirect.com/science/article/pii/S0167739X23000493
https://www.sciencedirect.com/science/article/pii/S0167739X23000493
https://www.sciencedirect.com/science/article/pii/S0167739X23000493
https://www.sciencedirect.com/science/article/pii/S0167739X23000493
https://www.sciencedirect.com/science/article/pii/S0167739X23000493
https://www.sciencedirect.com/science/article/pii/S0167739X23000493
https://www.sciencedirect.com/science/article/pii/S0167739X23000493
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://www.researchgate.net/publication/358761974_Artificial_Intelligence_for_the_Metaverse_A_Survey
https://standards.ieee.org/
https://standards.ieee.org/
https://standards.ieee.org/
https://standards.ieee.org/
https://standards.ieee.org/
https://standards.ieee.org/
https://standards.ieee.org/
https://standards.ieee.org/
https://standards.ieee.org/
https://standards.ieee.org/
https://standards.ieee.org/
https://standards.ieee.org/
https://standards.ieee.org/
https://standards.ieee.org/
https://standards.ieee.org/
https://standards.ieee.org/
https://standards.ieee.org/
https://standards.ieee.org/
https://standards.ieee.org/
https://standards.ieee.org/
https://standards.ieee.org/
https://standards.ieee.org/
https://standards.ieee.org/
https://standards.ieee.org/
https://standards.ieee.org/
https://standards.ieee.org/
https://standards.ieee.org/
https://www.nature.com/articles/s42256-019-0048-x#citeas
https://www.nature.com/articles/s42256-019-0048-x#citeas
https://www.nature.com/articles/s42256-019-0048-x#citeas
https://www.nature.com/articles/s42256-019-0048-x#citeas
https://www.nature.com/articles/s42256-019-0048-x#citeas
https://www.nature.com/articles/s42256-019-0048-x#citeas
https://www.nature.com/articles/s42256-019-0048-x#citeas
https://www.nature.com/articles/s42256-019-0048-x#citeas
https://www.nature.com/articles/s42256-019-0048-x#citeas
https://www.nature.com/articles/s42256-019-0048-x#citeas
https://www.nature.com/articles/s42256-019-0048-x#citeas
https://www.nature.com/articles/s42256-019-0048-x#citeas
https://www.nature.com/articles/s42256-019-0048-x#citeas
https://www.nature.com/articles/s42256-019-0048-x#citeas
https://www.nature.com/articles/s42256-019-0048-x#citeas
https://www.nature.com/articles/s42256-019-0048-x#citeas
https://www.nature.com/articles/s42256-019-0048-x#citeas
https://www.nature.com/articles/s42256-019-0048-x#citeas
https://www.nature.com/articles/s42256-019-0048-x#citeas
https://www.nature.com/articles/s42256-019-0048-x#citeas
https://www.nature.com/articles/s42256-019-0048-x#citeas
https://www.nature.com/articles/s42256-019-0048-x#citeas
https://www.nature.com/articles/s42256-019-0048-x#citeas
https://www.nature.com/articles/s42256-019-0048-x#citeas
https://www.nature.com/articles/s42256-019-0048-x#citeas
https://www.nature.com/articles/s42256-019-0048-x#citeas
https://www.nature.com/articles/s42256-019-0048-x#citeas
https://www.nature.com/articles/s42256-019-0048-x#citeas
https://www.nature.com/articles/s42256-019-0048-x#citeas
https://www.nature.com/articles/s42256-019-0048-x#citeas
https://www.nature.com/articles/s42256-019-0048-x#citeas
https://www.nature.com/articles/s42256-019-0048-x#citeas
https://www.nature.com/articles/s42256-019-0048-x#citeas
https://www.nature.com/articles/s42256-019-0048-x#citeas
https://www.nature.com/articles/s42256-019-0048-x#citeas
https://www.nature.com/articles/s42256-019-0048-x#citeas
https://www.nature.com/articles/s42256-019-0048-x#citeas
https://www.nature.com/articles/s42256-019-0048-x#citeas
https://www.nature.com/articles/s42256-019-0048-x#citeas
https://www.nature.com/articles/s42256-019-0048-x#citeas
https://www.nature.com/articles/s42256-019-0048-x#citeas
https://www.nature.com/articles/s42256-019-0048-x#citeas
https://www.nature.com/articles/s42256-019-0048-x#citeas
https://www.nature.com/articles/s42256-019-0048-x#citeas
https://www.nature.com/articles/s42256-019-0048-x#citeas
https://www.nature.com/articles/s42256-019-0048-x#citeas
https://www.nature.com/articles/s42256-019-0048-x#citeas
https://www.nature.com/articles/s42256-019-0048-x#citeas
https://www.nature.com/articles/s42256-019-0048-x#citeas
https://www.nature.com/articles/s42256-019-0048-x#citeas
https://www.nature.com/articles/s42256-019-0048-x#citeas
https://www.nature.com/articles/s42256-019-0048-x#citeas
https://www.nature.com/articles/s42256-019-0048-x#citeas
https://www.nature.com/articles/s42256-019-0048-x#citeas
https://www.nature.com/articles/s42256-019-0048-x#citeas
https://www.nature.com/articles/s42256-019-0048-x#citeas
https://arxiv.org/abs/1702.08608
https://arxiv.org/abs/1702.08608
https://arxiv.org/abs/1702.08608
https://arxiv.org/abs/1702.08608
https://arxiv.org/abs/1702.08608
https://arxiv.org/abs/1702.08608
https://arxiv.org/abs/1702.08608
https://arxiv.org/abs/1702.08608
https://arxiv.org/abs/1702.08608
https://arxiv.org/abs/1702.08608
https://arxiv.org/abs/1702.08608
https://arxiv.org/abs/1702.08608
https://arxiv.org/abs/1702.08608
https://arxiv.org/abs/1702.08608
https://arxiv.org/abs/1702.08608
https://arxiv.org/abs/1702.08608
https://arxiv.org/abs/1702.08608
https://arxiv.org/abs/1702.08608
https://arxiv.org/abs/1702.08608
https://arxiv.org/abs/1702.08608
https://arxiv.org/abs/1702.08608
https://arxiv.org/abs/1702.08608
https://arxiv.org/abs/1702.08608
https://arxiv.org/abs/1702.08608
https://arxiv.org/abs/1702.08608
https://arxiv.org/abs/1702.08608
https://arxiv.org/abs/1702.08608
https://arxiv.org/abs/1702.08608
https://arxiv.org/abs/1702.08608
https://arxiv.org/abs/1702.08608
https://arxiv.org/abs/1702.08608
https://arxiv.org/abs/1702.08608
https://www.w3.org/immersive-web/
https://www.w3.org/immersive-web/
https://www.w3.org/immersive-web/
https://www.w3.org/immersive-web/
https://www.w3.org/immersive-web/
https://www.w3.org/immersive-web/
https://www.w3.org/immersive-web/
https://www.w3.org/immersive-web/
https://www.w3.org/immersive-web/
https://www.w3.org/immersive-web/
https://www.w3.org/immersive-web/
https://www.w3.org/immersive-web/
https://www.w3.org/immersive-web/
https://www.w3.org/immersive-web/
https://www.w3.org/immersive-web/
https://www.w3.org/immersive-web/
https://www.w3.org/immersive-web/
https://www.w3.org/immersive-web/
https://www.w3.org/immersive-web/
https://www.w3.org/immersive-web/
https://www.w3.org/immersive-web/
https://www.w3.org/immersive-web/
https://www.w3.org/immersive-web/
https://www.w3.org/immersive-web/
https://www.w3.org/immersive-web/
https://www.w3.org/immersive-web/
https://www.w3.org/immersive-web/
https://www.w3.org/immersive-web/
https://www.w3.org/immersive-web/
https://www.w3.org/immersive-web/
https://www.w3.org/immersive-web/
https://www.w3.org/immersive-web/
https://www.w3.org/immersive-web/
https://ojs.aaai.org/index.php/AIIDE/article/view/18759
https://ojs.aaai.org/index.php/AIIDE/article/view/18759
https://ojs.aaai.org/index.php/AIIDE/article/view/18759
https://ojs.aaai.org/index.php/AIIDE/article/view/18759
https://ojs.aaai.org/index.php/AIIDE/article/view/18759
https://ojs.aaai.org/index.php/AIIDE/article/view/18759
https://ojs.aaai.org/index.php/AIIDE/article/view/18759
https://ojs.aaai.org/index.php/AIIDE/article/view/18759
https://ojs.aaai.org/index.php/AIIDE/article/view/18759
https://ojs.aaai.org/index.php/AIIDE/article/view/18759
https://ojs.aaai.org/index.php/AIIDE/article/view/18759
https://ojs.aaai.org/index.php/AIIDE/article/view/18759
https://ojs.aaai.org/index.php/AIIDE/article/view/18759
https://ojs.aaai.org/index.php/AIIDE/article/view/18759
https://ojs.aaai.org/index.php/AIIDE/article/view/18759
https://ojs.aaai.org/index.php/AIIDE/article/view/18759
https://ojs.aaai.org/index.php/AIIDE/article/view/18759
https://ojs.aaai.org/index.php/AIIDE/article/view/18759
https://ojs.aaai.org/index.php/AIIDE/article/view/18759
https://ojs.aaai.org/index.php/AIIDE/article/view/18759
https://ojs.aaai.org/index.php/AIIDE/article/view/18759
https://ojs.aaai.org/index.php/AIIDE/article/view/18759
https://ojs.aaai.org/index.php/AIIDE/article/view/18759
https://ojs.aaai.org/index.php/AIIDE/article/view/18759
https://ojs.aaai.org/index.php/AIIDE/article/view/18759
https://ojs.aaai.org/index.php/AIIDE/article/view/18759
https://ojs.aaai.org/index.php/AIIDE/article/view/18759
https://ojs.aaai.org/index.php/AIIDE/article/view/18759
https://ojs.aaai.org/index.php/AIIDE/article/view/18759
https://ojs.aaai.org/index.php/AIIDE/article/view/18759
https://ojs.aaai.org/index.php/AIIDE/article/view/18759
https://ojs.aaai.org/index.php/AIIDE/article/view/18759
https://ojs.aaai.org/index.php/AIIDE/article/view/18759
https://ojs.aaai.org/index.php/AIIDE/article/view/18759
https://ojs.aaai.org/index.php/AIIDE/article/view/18759
https://ojs.aaai.org/index.php/AIIDE/article/view/18759
https://ojs.aaai.org/index.php/AIIDE/article/view/18759
https://ojs.aaai.org/index.php/AIIDE/article/view/18759
https://ojs.aaai.org/index.php/AIIDE/article/view/18759
https://ojs.aaai.org/index.php/AIIDE/article/view/18759
https://ojs.aaai.org/index.php/AIIDE/article/view/18759
https://ojs.aaai.org/index.php/AIIDE/article/view/18759
https://ojs.aaai.org/index.php/AIIDE/article/view/18759
https://ojs.aaai.org/index.php/AIIDE/article/view/18759
https://ojs.aaai.org/index.php/AIIDE/article/view/18759
https://ojs.aaai.org/index.php/AIIDE/article/view/18759
https://ojs.aaai.org/index.php/AIIDE/article/view/18759
https://ojs.aaai.org/index.php/AIIDE/article/view/18759
https://ojs.aaai.org/index.php/AIIDE/article/view/18759
https://ojs.aaai.org/index.php/AIIDE/article/view/18759
https://ojs.aaai.org/index.php/AIIDE/article/view/18759
https://ojs.aaai.org/index.php/AIIDE/article/view/18759
https://ojs.aaai.org/index.php/AIIDE/article/view/18759
https://ojs.aaai.org/index.php/AIIDE/article/view/18759
https://ojs.aaai.org/index.php/AIIDE/article/view/18759
https://standards.ieee.org/industry-connections/ec/autonomous-systems/
https://standards.ieee.org/industry-connections/ec/autonomous-systems/
https://standards.ieee.org/industry-connections/ec/autonomous-systems/
https://standards.ieee.org/industry-connections/ec/autonomous-systems/
https://standards.ieee.org/industry-connections/ec/autonomous-systems/
https://standards.ieee.org/industry-connections/ec/autonomous-systems/
https://standards.ieee.org/industry-connections/ec/autonomous-systems/
https://standards.ieee.org/industry-connections/ec/autonomous-systems/
https://standards.ieee.org/industry-connections/ec/autonomous-systems/
https://standards.ieee.org/industry-connections/ec/autonomous-systems/
https://standards.ieee.org/industry-connections/ec/autonomous-systems/
https://standards.ieee.org/industry-connections/ec/autonomous-systems/
https://standards.ieee.org/industry-connections/ec/autonomous-systems/
https://standards.ieee.org/industry-connections/ec/autonomous-systems/
https://standards.ieee.org/industry-connections/ec/autonomous-systems/
https://standards.ieee.org/industry-connections/ec/autonomous-systems/
https://standards.ieee.org/industry-connections/ec/autonomous-systems/
https://standards.ieee.org/industry-connections/ec/autonomous-systems/
https://standards.ieee.org/industry-connections/ec/autonomous-systems/
https://standards.ieee.org/industry-connections/ec/autonomous-systems/
https://standards.ieee.org/industry-connections/ec/autonomous-systems/
https://standards.ieee.org/industry-connections/ec/autonomous-systems/
https://standards.ieee.org/industry-connections/ec/autonomous-systems/
https://standards.ieee.org/industry-connections/ec/autonomous-systems/
https://standards.ieee.org/industry-connections/ec/autonomous-systems/
https://standards.ieee.org/industry-connections/ec/autonomous-systems/
https://standards.ieee.org/industry-connections/ec/autonomous-systems/
https://standards.ieee.org/industry-connections/ec/autonomous-systems/
https://standards.ieee.org/industry-connections/ec/autonomous-systems/
https://standards.ieee.org/industry-connections/ec/autonomous-systems/
https://standards.ieee.org/industry-connections/ec/autonomous-systems/
https://standards.ieee.org/industry-connections/ec/autonomous-systems/
https://standards.ieee.org/industry-connections/ec/autonomous-systems/
https://standards.ieee.org/industry-connections/ec/autonomous-systems/
https://standards.ieee.org/industry-connections/ec/autonomous-systems/
https://standards.ieee.org/industry-connections/ec/autonomous-systems/
https://standards.ieee.org/industry-connections/ec/autonomous-systems/
https://standards.ieee.org/industry-connections/ec/autonomous-systems/
https://standards.ieee.org/industry-connections/ec/autonomous-systems/
https://standards.ieee.org/industry-connections/ec/autonomous-systems/
https://standards.ieee.org/industry-connections/ec/autonomous-systems/
https://standards.ieee.org/industry-connections/ec/autonomous-systems/
https://standards.ieee.org/industry-connections/ec/autonomous-systems/
https://standards.ieee.org/industry-connections/ec/autonomous-systems/
https://standards.ieee.org/industry-connections/ec/autonomous-systems/
https://standards.ieee.org/industry-connections/ec/autonomous-systems/
https://standards.ieee.org/industry-connections/ec/autonomous-systems/
https://standards.ieee.org/industry-connections/ec/autonomous-systems/
https://standards.ieee.org/industry-connections/ec/autonomous-systems/
https://standards.ieee.org/industry-connections/ec/autonomous-systems/
https://standards.ieee.org/industry-connections/ec/autonomous-systems/
https://standards.ieee.org/industry-connections/ec/autonomous-systems/
https://standards.ieee.org/industry-connections/ec/autonomous-systems/
https://standards.ieee.org/industry-connections/ec/autonomous-systems/
https://standards.ieee.org/industry-connections/ec/autonomous-systems/
https://standards.ieee.org/industry-connections/ec/autonomous-systems/
https://standards.ieee.org/industry-connections/ec/autonomous-systems/
https://standards.ieee.org/industry-connections/ec/autonomous-systems/
https://standards.ieee.org/industry-connections/ec/autonomous-systems/
https://standards.ieee.org/industry-connections/ec/autonomous-systems/
https://standards.ieee.org/industry-connections/ec/autonomous-systems/
https://standards.ieee.org/industry-connections/ec/autonomous-systems/
https://standards.ieee.org/industry-connections/ec/autonomous-systems/
https://standards.ieee.org/industry-connections/ec/autonomous-systems/
https://standards.ieee.org/industry-connections/ec/autonomous-systems/
https://standards.ieee.org/industry-connections/ec/autonomous-systems/
https://standards.ieee.org/industry-connections/ec/autonomous-systems/
https://standards.ieee.org/industry-connections/ec/autonomous-systems/
https://standards.ieee.org/industry-connections/ec/autonomous-systems/
https://standards.ieee.org/industry-connections/ec/autonomous-systems/

