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Abstract
This study creates mixed reality(MR) content that guides 'MU:DS (MUseum + gooDS),' cultural products of the National
Museum of Korea. By blending virtual information with real MU:DS products, the content aims to enhance user immersion
and interest. We define a content production pipeline that combines virtual guide information based on real-world MU:DS
recognition within a MR experience environment using the Meta Quest 3 HMD. The proposed research establishes a
development environment built on the Unity engine with the Meta XR All-in-One SDK, systematically organizing the
processes of utilizing artificial intelligence, passthrough, interaction, and scene functions. First, we design a pipeline for object
detection through MU:DS product recognition, comprising dataset construction using Roboflow, data augmentation, and model
training through YOLO-based transfer learning on Google Colab. Then, we implement interactions for natural manipulation of
virtual objects corresponding to real MU:DS products, based on coordinate synchronization between the real-world
space/model and the virtual objects. Using the defined production pipeline, we create MR content that guides the background,
usage, and purpose of real MU:DS products from the National Museum of Korea. Finally, we conduct a survey experiment
to analyze user experience during the MU:DS guide process using the produced content. It was confirmed that most users

found the content to provide a satisfactory experience during the MR-based guide.
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Figure 2. Workflow of the contents production pipeline.

Table 1. Development tools and core functions of the

proposed content production pipeline.

Items Tools & Features
Software Unity 6000.3.10f1
MR SDK Meta XR All-in-One SDK(85.0.0)

Building Blocks

Camera Rig

MR camera
Passthrough Camera Access

Object Detection
EftectMesh
MR Utility Kit

Real object and space analysis

Hand Tracking

Interaction Grab Interaction

Poke Interaction
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Figure 3. Step-by-step processing for object detection in real
space: (a) dataset construction process using Roboflow, (b)
process of confidence results through the object detection
function of Meta XR All-in-One SDK building blocks.
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Figure 4. Implementation of synchronization between real
products and virtual objects: (a) process of synchronizing the
coordinates of real and virtual objects placed at a designated
position and orientation based on geometric information of
real-world space set using a Meta Quest 3 HMD, (b)
interaction of manipulating objects using hands.
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Figure 5. 3D graphic resource design work: (a) example of the
result of creating 2D reference images, (b) example of creating
3D models using the image-to-3D tool.
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Table 2. Results of the presence analysis of the two proposed
contents (turtle ship pop-up card, pollack bell).

Turtle ship | ppac pen
pop-up card
Mean(SD)
Realism 6.310(0.433) 6.754(0.406)
Self-evaluation of performance 6.222(0.809) 6.722(0.428)
Sounds 6.463(0.550) | 6.722(0.447)
Pairwise Comparison (z-value, p-value)
Realism (-4.417, p<0.05%*)
Self-evaluation of performance (-2.426, p<0.05%*)
Sounds (-3.289, p<0.05%)
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Table 3. Results of the usability analysis of the two proposed
contents (turtle ship pop-up card, pollack bell).

;)l;_t;; scl:ﬂ] Pollack bell
Mean(SD)
Usefulness 6.493(0.428) 6.799(0.307)
Ease of Use 6.409(0.465) | 6.722(0.329)
Satisfaction 6.611(0.429) 6.770(0.357)

Pairwise Comparison (z-value, p-value)

Usefulness (-3.463, p<0.05%)

Ease of Use (-3.585, p<0.05%)

Satisfaction

(-2.124, p=0.05)
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