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3D Printing as an Iceberg
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3D Printing File Format
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3D Data Sharing Portals Public Sectors
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3D Search Engine : System Overview
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Cross-Search Engine: Fab3d (http://fab3d.cc)
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Search Result: “Chess”
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Volonoi Chessl
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View-Based

Silhouette
Depth Buffer
Light Field

Spin Images

SIFT

3D Object Retrieval Methods
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# 1. Voxel Format for designing shapes
With microstructures

Voxel-Based CAD/CAE/CAM/CAT
SHAPE (VoxFab)
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Voxelized Shape _ o _
Real-Time Physical Simulation

Topological Optimization
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Internal Microstructure, Different Materials

3D-Printed(Woven) Hybrid Materials
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The Limitation of “Keyword” Search
“Shape - Word Matching”
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Sketch-Based Object Retrievalja] v.s. Sketch-Based Object Generation|sj
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Convolutional Encoder-Decoder Network that is capable of
generating a 3D shape directly from a single image of an object
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Training Dataset “Chair”
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Hand Sketch (Input] Results (in the case of “chair”)
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ArchiFAB (2.5m High 3D Printer)



Tuning and Improving

Our Algorithm with AEVB (Auto-Encoding Variational Bayes) is useful if the number is more than 200-300
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Figure 8: Comparing reconstruction mean squared errors on the test sets of chairs and tables
model (probabilistic network) and deterministic one. See section 4.5 for details.
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Architecture Design : Emu Masuyama (Keio University)




Gyroid Structure



Conclusions

We implemented a cross-search Engine for 3D Objects(STL files), and Deep Learning system for
generating new 3D Objects from hand sketches.

Our prototype system is available at: http://fab3d.cc
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