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什麼是元宇宙(Metaverse)

•我只知道 #元宇宙概念股炒很凶😏

•然後大家都會說開Netflix看以下的影片：









什麼是元宇宙(Metaverse)

• Next Generation of Internet

•使用各種最新人機互動技術來達到與世界各地人與人之間的即時
互動



Metaverse App structure

• Program = Algorithms + Data Structures

• Metaverse Program:
• Real World mimic experience on various devices:

• OpenXR standard

• USD(Universal Scene Description) format

• Different platforms interchangeable trustworthy & persistent Data:
• Blockchain/NFT?

• Realtime Cross Device Interaction
• Microsoft Mesh/Azure PubSub service



OpenXR

• What is:
• An Industry Standard for various AR/VR/MR/XR devices & SDKs

• Purpose:
• Try to solve the software/hardware incompatibilities of XR industry 

products 





OpenXR benefits 

• Composition of multiple already established Industry 
standards(OpenGL/Vulcan/D3D11/D3D12)

• Currently official version 1.0

• Mostly venders adopting OpenXR except Apple (currently), so 
the compatibility of those device application development 
can be easier





OpenXR 
Components

• OpenXR Loader/Runtime:

• Window Mixed Reality(WMR) 
=> Windows

• SteamVR 
=> Windows/Linux

• Oculus 
=> Android

• Monado (Spec Reference 
implementation) => Linux

• OpenXR spec for Runtime 
implementors 
(Device manufacturers)

• OpenXR API for App developers



OpenXR API Concept & Terminology 

• Instance

• Session

• Swapchain

• OpenGL/Vulkan/D3D11/D3D12 renderers

• Actions/ActionSets

• Interaction Profiles/Profile bindings

• View(Headset)/Local/Stage/Action Space

• Events

• Extensions/Vender specific extensions 





Example: various VR Controller profiles

• App Developer needs to 
initiates the OpenXR 
“Instance”, to do so, 
developer must Claire app’s 
support “Profiles”.

• During the frame loop 
session, when User invokes 
an input event, it is handled 
by OpenXR runtime.

• OpenXR runtime will 
dispatch correct “Action”









Viable C# XR Game 
Engines/Frameworks comparison
In foreseeable future, the following Game Engines/Frameworks 
should be able to support developing OpenXR app using C#:

• Unity3D(https://unity.com )

• StereoKit(https://stereokit.net )

• Godot-mono(https://godotengine.org/article/introducing-csharp-
godot ) with 
OpenXR plugin(https://github.com/GodotVR/godot_openxr )

• Evergine MRTK(formerly Wave Engine) 
(https://github.com/EvergineTeam/MixedRealityToolkit )

• Stride Game Engine(formerly Xenko)

https://unity.com/
https://stereokit.net/
https://godotengine.org/article/introducing-csharp-godot
https://github.com/GodotVR/godot_openxr
https://github.com/EvergineTeam/MixedRealityToolkit


Game Engine based v.s. 
Code-based development
• Unity3D

• Powerful WYSIWYG Editor

• Easier to produce beautiful 
3D content

• Less control of app 
developers

• Harder to SCM & co-work 
with others

• StereoKit

• Do almost everything via 
developer’s code

• Hard to produce astonished 
3D content

• Much easier to co-work with 
others



Unity3D OpenXR project creation

•流程跟去年分享的HoloLens 2 使用Unity + MRTK開發差不多

•微軟官方提供一個新工具(Mixed Reality Feature Tool)讓專案套
件安裝便利快速不少：
https://www.microsoft.com/en-
us/download/details.aspx?id=102778

https://www.microsoft.com/en-us/download/details.aspx?id=102778
















StereoKit OpenXR project creation

•基本上就是 .NET 5 Visual Studio專案加上Stereokit的nuget套件

•作者有提供Visual Studio專案的範本：
https://marketplace.visualstudio.com/items?itemName=Nick
Klingensmith.StereoKitTemplates

https://marketplace.visualstudio.com/items?itemName=NickKlingensmith.StereoKitTemplates


Source code: https://github.com/maluoi/StereoKit-PaintTutorial

https://github.com/maluoi/StereoKit-PaintTutorial


Demo
順便秀一下怎樣在Windows 11上跑WMR的電腦模擬器



Recap & References

• Metaverse is an on-going concept, like Internet.
• With OpenXR, the compatibility problem of various XR devices 

should be ease.
• References:

• Khronos OpenXR Registry: https://www.khronos.org/registry/OpenXR/
• OpenXR API history: 

https://www.eet-china.com/news/202104290855.html
• Khronos GDC2019 presentation: https://youtu.be/ITl-hAw3HY8
• MS Learn MRTK tutorial: https://docs.microsoft.com/en-

us/learn/modules/learn-mrtk-tutorials/
• StereoKit tutorial: https://aka.ms/stereokit
• MR/XR Developers Community => 蒐集各類XR開發資訊的臉書社團

https://www.facebook.com/groups/mrxrdevelopers

https://www.khronos.org/registry/OpenXR/
https://www.eet-china.com/news/202104290855.html
https://youtu.be/ITl-hAw3HY8
https://docs.microsoft.com/en-us/learn/modules/learn-mrtk-tutorials/
https://aka.ms/stereokit
https://www.facebook.com/groups/mrxrdevelopers


Thanks for joining!



Azure Taiwan
User Group



啟用Windows Mixed Reality模擬器

•需要滿足最低硬體需求：
https://docs.microsoft.com/en-us/windows/mixed-reality/enthusiast-
guide/windows-mixed-reality-minimum-pc-hardware-compatibility-
guidelines#minimum-pc-hardware-guidelines

•安裝Mixed Reality Portal (https://www.microsoft.com/en-
us/p/mixed-reality-portal/9ng1h8b3zc7m )後，第一次執行時
會檢查。

•檢查通過的畫面先別急著按Next，改點左下角的”Setup 
simulation(for developers)”以便啟用模擬器功能。

•啟用模擬器時仍須Internet連線下載額外部件，需要一些時間。

https://docs.microsoft.com/en-us/windows/mixed-reality/enthusiast-guide/windows-mixed-reality-minimum-pc-hardware-compatibility-guidelines#minimum-pc-hardware-guidelines
https://www.microsoft.com/en-us/p/mixed-reality-portal/9ng1h8b3zc7m










啟用Windows Mixed Reality模擬器

•模擬器功能啟用完成後，Mixed Reality Portal UI主畫面的左邊
漢堡選單會多一個”For Developers”的選項，點進去之後有控制
啟用軟體模擬及虛擬控制器相關設定的工具列。

•相關操作的官方說明：https://docs.microsoft.com/en-
us/windows/mixed-reality/develop/advanced-
concepts/using-the-windows-mixed-reality-simulator

•也可以藉由串接在PC上的Xbox搖桿來替代鍵盤滑鼠操作：
https://www.windowscentral.com/how-use-xbox-one-
controller-windows-mixed-reality

https://docs.microsoft.com/en-us/windows/mixed-reality/develop/advanced-concepts/using-the-windows-mixed-reality-simulator
https://www.windowscentral.com/how-use-xbox-one-controller-windows-mixed-reality




Turn ON/OFF software simulation


