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Development of an On-device XR Workspace System Using Real-time
Hand Gesture Recognition With a Mobile Two-dimensional Camera

20 510 2 @ A o] o A"
(Minho Kim®f, Hyeonseok Kim"', and Yeejin Lee!")

'Department of Electrical and Information Engineering, Seoul National University of Science and Technology

Abstract: This paper presents a mobile on-device extended reality workspace system. Unlike conventional augmented reality systems,
which offer limited interaction capabilities, the proposed system enables users to intuitively interact with virtual objects in an extended
reality environment using hand gestures. The system uses the Unity engine for creating the virtual environment, integrates a deep
learning model, and builds an Android application. The deep learning model tracks the user's hand from the video feed, estimates hand
joint coordinates, and classifies hand gestures based on these coordinates. The recognized gestures are then converted into control
signals for manipulating objects in the virtual environment. The model focuses on efficiency, allowing real-time processing in resource-
limited, on-device environments and operates reliably on mobile devices with limited hardware. This study addresses the physical
constraints of real-world workspaces by facilitating intuitive interactions with virtual environments, showcasing the practical
application of artificial intelligence recognition models in practical scenarios.

Keywords: eXtended Reality, on-device Al, hand gesture recognition, real-time processing
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Table 2. Composition of the hand gesture recognition dataset.
Train Validation Test Total
#of Sample| 18,941 4,736 6,123 29,800
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Table 3. Comparison of hand gesture recognition accuracy (%) and

parameters.
Model Validation Test # of parameters
PointNet[12] 994104 744+5.0 3,471,054
MLP 99.5£0.2 91.1x1.1 6,378
Ours 99.71+0.2 94.91+0.9 6,324
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Table 4. Comparison of hand gesture recognition accuracy (%) for left

and right hands.
Validation Test
Model - -
o Left Right Left Right

PointNet[14]| 992+0.6 | 99.6+02 | 70.0L£6.6 | 78.7%£3.7
MLP 99.61£02 | 99503 | 96.0+19 | 86319
Ours 99.8+0.3 | 99.6+0.1 | 945108 | 952£15
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Table 5. Comparison of hand gesture recognition accuracy (%) by

gesture on Test set.
Model | Fxpand | Reduce | p | poiting | Default
Size Size
PointNet
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Fig. 10. Visualization of the confusion matrix for left and right hand
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Fig. 12. Visualization of the confusion matrix for left and right hand
gestures using the proposed model on the test set.
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