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Computational Fabrication 



Nursing and Medical Care Architecture Fashion 

Food Metal Industry Education 

Applications of Additive Manufacturing 



3D Printing as an Iceberg 

Materials 
Machines 

Processes 

Data Format, Data Base 
ISO/TC261 Data Format for additive manufacturing 

3D Object Retrieval,  
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3D Printing File Format 

STL (only mesh)  
 “STereoLithography” 
 "Standard Triangle Language"  
 "Standard Tessellation Language 

AMF  (Additive Manufacturing File Format) 
ISO/ASTM 52915, 2013 

Texture                 Color               Material Grading    Microstructure 



Thingiverse sketchfab 

3D Data Sharing Portals  

Smithonian  
Museum 3D 

NASA NIH 

Dentals  Metal Parts Provider Schools 

Public Sectors 

Personal Site Retails 

3D Data (STL) on the Internet 

12000000 

Cross-Search Engine: Fab3D  
(Keio University) 

Companies 



3D Search Engine : System Overview 

WWW 
Crawler 
(Microsoft Bing API 
 Thingiverse API)  
 

2D IMAGES 3D MESHES 
3D VOXELS 

Text Mather    Image Matcher   Shape Matcher 

Query-UI  
Through  

Web Browser 
Users 

Repository of 3D Models 
         1200000 STLs 

TAGS 

Add Annotations, Tags 
  INDEX  (on SQL and XML)  

Search 



Cross-Search Engine: Fab3d (http://fab3d.cc) 



Search Result: “Chess” 



Search Result: “Chess” Chinese Chess! 

Cultural Mining 



Search Result: “Chess” 

Volonoi 

Volonoi Chess! 

Cultural Mining 



 Relevance Feedback 
 
    Bag of Features 

Silhouette 
 
Depth Buffer 
 
Light Field 
  
Spin Images 
 
SIFT 

Skeletal Graphics 
 
Reeb Graphs 
 
B-Rep Graph 
 
Spectral Graph 

3D Object Retrieval Methods  

View-Based Graph-Based Geometry-Based Statistics-Based Interactions 

   Volumetric Error 
 
 Weighted Point Set 
 
Geometrical Moments 
 
    Shape Spectrum 
 
Extended Gaussian Image 
 
Canonical 3D Morphing 
 
Heat Kernel Signatures 
 
 

Shape Histograms 
 
3D Shape Contexts 
 
Shape Distributions  
 
Geometric Hashing 
 
Spatial Maps 



#1. Voxel Format for designing shapes  
with microstructures 

Internal Microstructure, Different Materials 

Voxelized Shape 

Voxel-Based CAD/CAE/CAM/CAT 
 (VoxFab) 

3D-Printed(Woven) Hybrid Materials  

Real-Time Physical Simulation 
Topological Optimization 

SHAPE 

MATERIALS, MICROSTRUCTURE 



#2.   IP(Copyright) Management 

No License  Link to the Original Site 

Editing and Saving with License 

Just Saving with License 

Creative Commons License 



The Limitation of “Keyword” Search 

“Shape – Word  Matching” 



Sketch-Based Object Retrieval[A] v.s. Sketch-Based Object Generation[B] 

Sketch Images (2D) 

Hand Sketch Images (2D) 

Search and Match 

Training Data Set for Deep Learning 

New 3D Objects on-Demand 

[A] 

[B] 



Convolutional Encoder-Decoder Network that is capable of  
generating a 3D shape directly from a single image of an object 

    Encoder 
(2D Images) 

  Decoder 
(3D Voxels) 

9 Layers 
 



Training Dataset  

3D Voxel 2D Snapshots 2D Wire Models 

Input to Encoder Input to Decoder 

Image Filter 
64×64×64 Voxels 64×64 Pixels, 32 Angles Rendering Images 

“Chair” 



Hand Sketch (Input) 

3D Voxels (Output) 

Results (in the case of “chair”) 

Generates Generates Generates Generates Generates 



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 

Our Algorithm (+AEVB)  
Conventional Convolutional Network 

Our Algorithm (+AEVB)  
Conventional Convolutional Network 



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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