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Introduction: Bringing OAR Assets into Modern Runtime Environments
Region assets built on OpenSimulator have long been used in education, research, visualization, and exhibitions. Today there is growing demand to bring these archived environments into modern runtime engines where they can be reused, inspected, and distributed more easily.
A key difficulty is that OAR migration requires more than simple mesh extraction. Practical reuse depends on preserving placement information, material behavior, and, where relevant, avatar skeleton structure.
Recent improvements in OAR Converter address several earlier limitations. Material attributes are now encoded without unnecessary texture duplication, which reduces output size and import time. Support for OBJ and glTF/GLB has been added alongside DAE and STL, and Bento-compliant skeleton data can be embedded in DAE and glTF exports. This allows for import into platforms such as Unity and Unreal Engine (UE5).
Based on these improvements, this paper presents practical procedures for migrating OAR assets into Unity using OAR Converter. The main focus is Unity-based validation and WebGL deployment. Because of space limitations, a detailed Unreal Engine 5 (UE5) workflow is omitted in this version.
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Fig. 1 Overall workflow from OAR conversion to Unity import and WebGL deployment.
The resulting workflow is intended for practical reuse rather than theoretical discussion. Our aim is to show that archived OpenSimulator regions can be converted into Unity-ready assets, checked in a contemporary runtime environment, and prepared for lightweight distribution on the web. This makes the process especially relevant for educational demonstrations, public presentations, and the reuse of virtual heritage content.
Role of OAR Converter and Basic Configuration
OAR Converter is a tool that reads OpenSimulator OAR files and converts them into 3D data usable in game engines. It was originally written for Linux, but a Windows wrapper, OARConvWin, is also provided. Here, “conversion” does not merely mean switching file formats. Rather, it means exporting OpenSimulator content in a form that can be reconstructed and reused efficiently in Unity. Therefore, the output format, object arrangement, and skeleton handling all affect the practical usability of the result.
A key point is that not everything contained in an OAR is subject to conversion. OAR Converter mainly handles static geometry such as prims and meshes, together with associated texture references and placement information. Supported output formats are DAE, STL, OBJ, glTF, and GLB. The target engine can be set to Unity, which mainly affects coordinate system adjustments such as axis directions. Whether to include skeleton data is also selectable.
Conversion and Import into Unity
This section shows the process of converting OAR data using the Windows wrapper OARConvWin (v1.8.6) and bringing it into Unity for verification, following the actual operation sequence. First, we explain OAR conversion and its basic options, then we show import and verification in Unity.
The latest OARConvWin binary can be downloaded from:
https://github.com/MTSGJ/oarconv/releases/ 
Conversion in OARConvWin
The first step in OARConvWin is loading an OAR. From the File menu, select Open OAR File and specify the target .oar. After loading completes, the OAR is extracted and a working folder is created. If necessary, confirm the extraction result in the working directory.
Next, open Output Format from the Tool menu and specify the output format. The selectable formats in the dialog are DAE, OBJ, glTF, GLB, and STL. FBX appears in the list but is not supported in the current implementation. For Unity-based workflows, GLB is generally the most practical choice.
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Fig. 2 Output Format dialog.
To include skeletons, enable Process Joints. This processes joint information and exports it so that a Bento-compliant skeletal structure can be brought into the engine. Note, however, that only the skeleton structure is included. Motion data is not exported, so engine-side animation setup remains necessary.
It is also possible to export each asset around the origin using No Offset. In this mode, placement offsets in the OAR are ignored and each asset is output near (0, 0, 0). This option is mainly intended for cases where exported object data is handled as standalone objects. It is especially useful when importing the exported data into tools such as Blender, where having each object placed near the origin makes it easier to inspect and edit individually. If data exported with this option is imported into Unity, the objects are initially placed near the origin. The original position information is appended to the file names and can later be used to reconstruct the original arrangement when needed.
[image: ]
Fig. 3 Comparison of exported object placement in Blender with and without No Offset.
If necessary, show the Log Window from the Tool menu to confirm warnings and errors. Once settings are complete, select Convert Data from the File menu to start conversion. The information area at the bottom of the main window displays progress and completion messages.
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Fig. 4 OAR conversion in progress in OARConvWin.
Import and Verification in Unity
The Unity example in this paper uses the Universal 3D template (URP). In practice, OARConvWin also supports Unity 2022 and legacy BRP-based workflows, but this paper uses Unity 6 with URP as the main example for consistency. Unity does not support import of glTF/GLB by default, so an external package is required. Open Package Manager from the Window menu, and add com.unity.cloud.gltfast via Install package by name...
Next, drag and drop the Unity/Editor folder included in OARConvWin into Unity’s Assets. This provides Editor scripts that assist operations in the Editor. Then drag and drop the OAR Converter output folder into Unity’s Assets and begin the import.
After import, objects in the Scene may appear pink. In most cases, this indicates that shader assignment is incomplete. In that case, right-click the relevant assets in the Project view and run Reimport.
In Unity 6 series, object positions may shift when dragging and dropping objects into the Hierarchy. In that case, enable:
Edit → Preferences → Scene View → Use prefab asset position when dropping on the Hierarchy window
If data is imported with No Offset enabled and deployed into the scene, all objects overlap near the world origin. To restore origin-based output data to original positions, select Tools → Set Location By Parameter and execute relocation. This uses the preserved position information stored during conversion.
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Fig. 5 Objects imported near the origin in Unity with No Offset.
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Fig. 6 Restoring object placement in Unity using the preserved position data.
Runtime Verification with UnityChan
Using a UnityChan avatar, we carried out a simple runtime check in Unity to confirm camera behavior, basic input, and the overall path to WebGL output.
In practice, the setup is straightforward: import the bundled UnityChan assets (UnityChan_Kai_1_4_0_Assets) into the Unity project. In a URP environment, open Package Manager from the Window menu, select Install package by name..., specify com.unity.toonshader, and install the Toon shader. Otherwise, the UnityChan model will appear entirely pink. Even if the prefab icon in the Project window remains pink, the setup is acceptable as long as the preview in the Inspector is displayed correctly. 
Then place the UnityChan avatar prefab in the Scene, delete the existing Main Camera, and place the supplied UnityChan Camera instead. The UnityChan Camera may be placed anywhere in the Scene, since it follows the character during runtime. 
[image: ]
Fig. 7 Placing the UnityChan prefab and camera in the Unity scene.
In Unity 6, because UnityChan uses the legacy input system, open Project Settings → Player → configuration and set Active Input Handling to Both. Unity will then restart to apply the change. Once the scene runs correctly in Play mode, it can serve as a quick verification step before WebGL export.
[image: ]
Fig. 8 Runtime verification with UnityChan in Play mode before WebGL export.
Importing a General Avatar
For general avatars, rig configuration, animation assignment, and collider setup depend on each model and intended use, so the full procedure varies case by case. To keep the paper focused, we summarize the common approach here and provide a detailed example as a video.
In practice, a typical setup includes Humanoid rig configuration, Animator assignment, script setup, bone adjustment, and collider configuration as needed. Because Unity’s glTFast importer can read skeleton information without going through Unity’s standard model import settings, the usual Rig tab workflow is not always available with the GLB route. For this reason, the explanatory video for general avatars uses the DAE route to demonstrate a standard procedure including Humanoid Avatar configuration.
Explanatory video:
https://www.youtube.com/watch?v=FnvDopaEv08
Switching to WebGL and Building
Once the Unity scene display and minimum runtime behavior are confirmed, build it as WebGL so it can be distributed. Since WebGL runs in a browser, sharing a URL is sufficient for distributing an interactive environment.
This is particularly valuable in educational settings, where requiring a local installation can become a barrier for classroom use or short demonstrations. A browser-based build makes it easier to distribute the result quickly to students, collaborators, or event visitors while preserving the essential structure of the converted scene.
To switch and build WebGL, open Build Profiles from the File menu, select Web, execute Switch Platform, and then run Build or Build And Run. If Build is selected, specify an output folder and wait until the files are generated.
Example Configuration for Hosting with Apache 2.4
Unity’s Build And Run is convenient for local testing, but for distribution the WebGL output is usually placed on a web server and published through index.html.
The main server-side requirement is correct MIME types and Content-Encoding for .wasm, Unity-generated data files, and compressed delivery such as .gz or .br. If the published page does not display correctly, first check Content-Type, Content-Encoding, and browser console errors.
Example WebGL outputs:
https://blackjack.nsl.tuis.ac.jp/unity/TUIS_NM/
https://blackjack.nsl.tuis.ac.jp/unity/Marineville/
Reproducibility Notes
To test reproducibility of the workflow, we used a public OpenSimulator OAR provided by OpenVCE:
https://openvce.net/resources/downloads/opensim-openvce.oar
The dataset contains 481 objects. We confirmed the procedures described above using OARConvWin v1.8.6 and Unity 6 with URP and glTFast.
Conclusion
This paper presented practical procedures for converting OpenSimulator OAR assets with OARConvWin and verifying them in Unity, following the actual operation sequence.
On the Unity side, we showed a glTF/GLB-based workflow that supports scene reconstruction, runtime confirmation, and WebGL deployment by URL sharing. For general avatars detailed setup varies by model specification, so this paper keeps the main text focused on the common workflow and supplements advanced avatar-specific steps with video.
This makes it possible to reuse existing OAR assets in browser-based environments without rebuilding them from scratch, expanding opportunities for education, research, exhibition, and lightweight sharing of archived virtual spaces.
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