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Abstract

Recent advancements in artificial intelligence technology have increased the potential and value of the Metaverse as the
convergence of technologies is accelerating. This study predicts and classifies the Metaverse technologies from a user perspective
by stages until the year 2030. It is not easily categorized within the traditional industry-based technology-centric classification
system. This study presents the direction through the typification of experiences from the perspective of Metaverse participants. To
achieve, it combines existing research on Metaverse technology classification and user perspective research, reflecting participants'
needs as a framework for eight types experiences. Through this, the study visualizes a conceptual model by dividing technology
into "Metaverse Key Tech," "Core Tech," and "Infra Tech" and organizes 96 individual technological elements, developing a
user-centered Metaverse technology roadmap. This research contributes to shaping the direction of people-centered technology
development that connects technology and services.
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Gen Generation-Z Millennials Generation-X Baby boomers Average
Hours/per Day 47 47 36 18 3.7
(5 years)
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Table 2. Example of 8 Key Technologies by Levels!M7{3H19
Divisions 2023-2025 2025-2030 2030-2035 Future(2035 After)
MSe(t::-nSn[i):;:e Geo-spatial Mapping Ubiquitous AR Intergration Evolving Environment
Immersiveness — - ;
Level of ngld Bgdy Advar)ced Materlal Molecglar Dynamlcs Fluid Dynamic Simulation
Technolo Simulation Simulation Simulation
9y Al-Driven User
Meta Human Experience Space-time Consistency Hyper-realistic VR environment

Personalization:

Vibration Feedback

Virtual Inventory

Physiological Data Monitoring

Inclusiveness System
Level of ) Wearable-haptic . ) .
Technology Smart Clothing Interface Bio-metric Sensor Interface Dynamic space Interface
Multilingual Support Advanced Eye Tracking Cognitive Accessibility BCls
. . co-c.reatlng. APLs Platform Intermediaries ODE
Participatory immersive stories
Level of User-Driven Events Interoperable Content Open Standards and - .
L - Personalization Engines
Technology and Activities Formats Interoperability
Shared Virtual Procedural Qontent Real-Time Content Streaming Virtual World Teleportation
Space Generation
Ethical Digital Identification Virtual-real Cross Advanced Identity Modeling Community-driven
Open-sourse Metaverse Protocal
Level of Federated Identit Cross-platform Asset
Technology e Y Identity Customization P " Advanced Virtual Currency
Authentification Transition
(Esset& Cross-platform Data Personalised Smart
Right "
ights) Translation Data Contract DRM System Seemless Data Exchange

Al-Collaboratio

Avatar Making

Avatar Customization

Cross-plaform Avatar
Creation Tools

Autonomous Agent

Cross-Platform

n
Level of Textébased .Image Speech Synthesis NLP(-;based .Scene NLP-basedCScerTe Editing and
Technology enetation eneration reation
(Creation) Collective Building Metaverse 3D Printing SDKs Cross-displinary Creation Tools
. Gesture Interaction Context-.awa.re Emotion-recognition Advanced Emotion-recognition
Social Communication
Level of Virtual Social Enhanced Social . L ! . )
Technology Presence Presence Al-driven Personalization Emotional Social Al Companion
Avatf'ar . Avatar to Avatgr(AI) Multi-user Sypcronlsed Al-enhenced Social Interaction
Communication Communication Interaction
Non-hand based Improved AR Single Sign-On (SSO) Universal Metaverse
Personal Device Integration Solutions File Format

Level of Object Localization Agent-tracking Display Device-specific Optimization Hologram Streaming
Technology Vituaireai
(Device) iriual-
Data Fabrication Cross-Platform Inter-operable Avatar Emulation Tech.
Messaging
Advanced. Hand Full-body Haptic Motion Reading &Tracking Behavior Tracking
Interaction Haptic
Level of Sign Language Realtime NLP Virtual-real Audio Real-world Movement
Technology Interpretation Synchronization Inter-translation

Virtual Interaction

Treal-time virtual
Interaction

Real-time Virtual-real
Interaction

Ever-changing-world Interaction
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e FUTURE® Fiuid Dynamic Simulation
- Hyper-realistic VR environment
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e . ... 4 Inclusiveness Level

Ubiquitous AR Intergration

w

Behavior
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Virtual-real Audio Synchronization Space-time Consistency
F\Ib ody Haptic BCls .
e Real-time Virtual-real .
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M)
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Treal-time virtual Plysiolagical Dat
ime virtu ohitorin
Ierachon Al-Driven User Experience

Personalization

Bio-metric Sensor

Full-body Haptic Interface

Real-time NLP
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