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Mixed Reality Based Virtual Carving System
— Surface Carving Using Tool Device
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Abstract: In this paper, we propose virtual carving system in a Mixed Reality (MR) space. Although there are some steps in real
world carving such as carving a rough outline, shaping sections and engraving marks on the object's surface, we focused on
engraving marks on 3D virtual object's surface. Thanks to the rapid progress of 3D printers, we can easily print 3D objects that
we made ourselves. However, it's difficult to freely engrave marks on the 3D virtual object's surface as seen on real carvings.
Therefore, we developed a virtual carving system using Carving Tool Device. By touching and tracing the input device on the
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real object, the user can carve on the 3D virtual object's surface which is superimposed on the real object.
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Figure 1  Image of virtual carving in mixed reality space.
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Figure 2 Workflow of MR virtual carving system.
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Figure 3 Work using carving tools.
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Figure 4 Carving tools and their carving marks (cross-section).
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Figure 5 Surface example of sculpture.
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Figure 6 Parameters of virtual carving.
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Figure 7 Example of carving marks by U-shaped gouge.
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Figure 8 System configuration.
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Figure 9 Prototype of carving tool device.
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Figure 10 Virtual carving strokes of our system.
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