
References on 3D printing oriented geometry design and optimization 

 
 
Adaptive Slicing 

 A Dolenc, I Mäkelä. Slicing procedures for layered manufacturing techniques. 
Computer-Aided Design, 1994, 26(2): 119-126. 

 R Jamieson, H Hacker. Direct slicing of CAD models for rapid prototyping. Rapid Prototyping 
Journal, 1995, 1(2): 4-12. 

 J Tyberg, J H Bøhn. Local adaptive slicing. Rapid Prototyping Journal, 1998, 4(3): 118-127. 
 K Mani, P Kulkarni, D Dutta. Region-based adaptive slicing. Computer-Aided Design, 1999, 

31(5): 317-333. 
 M T Hayasi, B Asiabanpour. A new adaptive slicing approach for the fully dense freeform 

fabrication (FDFF) process. Journal of Intelligent Manufacturing, 2013, 24(4): 683-694. 
 Weiming Wang, Haiyuan Chao, Jing Tong, Zhouwang Yang, Xin Tong, Hang Li, Xiuping Liu, 

Ligang Liu. Saliency-preserving slicing optimization for effective 3D printing. Computer 
Graphics Forum, accepted. 

 
 

Support structure for 3D printing (FDM) 
 K Chalasani, L Jones, L Roscoe. Support generation for fused deposition modeling. 

Proceedings of Solid Freeform Fabrication Symposium, Austin, Texas. 1995. 
 Weiming Wang, Tuanfeng Y. Wang, Zhouwang Yang, Ligang Liu, Xin Tong, Weihua Tong, 

Jiansong Deng, Falai Chen, Xiuping Liu. Cost-effective printing of 3D objects with skin-frame 
structures. ACM Transactions on Graphics (Proc. of SIGGRAPH Asia 2013), 2013, 32(6): 
177:1-177:10 (Section 4.5). 

 G Strano, L Hao, R M Everson, et al. A new approach to the design and optimisation of 
support structures in additive manufacturing. The International Journal of Advanced 
Manufacturing Technology, 2013, 66(9-12): 1247-1254. 

 J Vanek, J A G Galicia, B Benes. Clever support: efficient support structure generation for 
digital fabrication. Computer Graphics Forum(Proc. of Eurographics Symposium on 
Geometry Processing 2014), 2014, 33(5): 117-125. 

 J Dumas, J Hergel, S Lefebvre. Bridging the gap: automated steady scafoldings for 3D printing. 
ACM Transactions on Graphics (Proc. of SIGGRAPH 2014), 2014, 33(4): 98. 

 
 

Decomposing large objects for printing 
 Jingbin Hao, Liang Fang, Robert E Williams. An efficient curvature-based partitioning of 

large-scale STL models. Rapid Prototyping Journal, 2011, 17(2): 116-127. 
 Linjie Luo, Ilya Baran, Szymon Rusinkiewicz, Wojciech Matusik. Chopper: partitioning models 

into 3D-printable parts. ACM Transactions on Graphics (Proc. of SIGGRAPH Asia 2012), 2012, 
31(6): 129:1-129:10. 

 Yahan Zhou, Shinjiro Sueda, Wojciech Matusik, Ariel Shamir. Boxelization: folding 3D objects 
into boxes. ACM Transactions on Graphics (Proc. of SIGGRAPH 2014), 2014, 33(4): 71.  



 
 

Appearance and material modeling 
 Bernd Bickel, Moritz Bächer, Miguel A Otaduy, Hyunho Richard Lee, Hanspeter Pfister, 

Markus Gross, Wojciech Matusik. Design and fabrication of materials with desired 
deformation behavior. ACM Transactions on Graphics (Proc. of SIGGRAPH 2010), 2010, 29(4): 
63:1-63:10. 

 Desai Chen, David IW Levin, Piotr Didyk, Pitchaya Sitthi-Amorn, Wojciech Matusik. Spec2Fab: 
a reducer-tuner model for translating specifications to 3D prints. ACM Transactions on 
Graphics (Proc. of SIGGRAPH 2013), 2013, 32(4): 135:1-135:10. 

 Miloš Hašan, Martin Fuchs, Wojciech Matusik, Hanspeter Pfister, Szymon Rusinkiewicz. 
Physical reproduction of materials with specified subsurface scattering. ACM Transactions on 
Graphics (Proc. of SIGGRAPH 2010), 2010, 29(4): 61:1-61:10. 

 Yue Dong, Stephen Lin, Baining Guo. Fabricating spatially-varying subsurface scattering. ACM 
Transactions on Graphics (Proc. of SIGGRAPH 2010), 2010, 29(4): 153:1-153:10. 

 Marios Papas, Christian Regg, Wojciech Jarosz, Bernd Bickel, Philip Jackson, Wojciech 
Matusik, Steve Marschner, Markus Gross. Fabricating translucent materials using continuous 
pigment mixtures. ACM Transactions on Graphics (Proc. of SIGGRAPH 2013), 2013, 32(4): 
146:1-146:12. 

 Wojciech Matusik, Boris Ajdin, Jinwei Gu, Jason Lawrence, Hendrik Lensch, Fabio Pellacini, 
Szymon Rusinkiewicz. Printing spatially-varying reflectance. ACM Transactions on Graphics 
(Proc. of SIGGRAPH Asia 2009), 2009, 28(5): 128:1-128:10. 

 Tim Weyrich, Pieter Peers, Wojciech Matusik, Szymon Rusinkiewicz. Fabricating 
microgeometry for custom surface reflectance. ACM Transactions on Graphics (Proc. of 
SIGGRAPH 2009), 2009, 28(3): 32:1-32:6. 

 Yue Dong, Xin Tong, Fabio Pellacini, Baining Guo. Printing spatially-varying reflectance for 
eproducing HDR images. ACM Transactions on Graphics (Proc. of SIGGRAPH 2012), 2012, 
31(4): 40:1-40:8. 

 Tom Malzbender, Ramin Samadani, Steven Scher, Adam Crume, Douglas Dunn, James Davis. 
Printing reflectance functions. ACM Transactions on Graphics, 2012, 31(3): 20:1-20:11. 

 Yanxiang Lan, Yue Dong, Fabio Pellacini, Xin Tong. Bi-Scale appearance fabrication. ACM 
Transactions on Graphics (Proc. of SIGGRAPH 2013), 2013, 32(4): 145:1-145:12. 

 Anat Levin, Daniel Glasner, Ying Xiong, Frédo Durand, William Freeman, Wojciech Matusik, 
Todd Zickler. Fabricating BRDFs at high spatial resolution using wave optics. ACM 
Transactions on Graphics (Proc. of SIGGRAPH 2013), 2013, 32(4): 144:1-144:13. 

 Kiril Vidimče, Szu-Po Wang, Jonathan Ragan-Kelley, Wojciech Matusik. OpenFab: a 
programmable pipeline for multi-material fabrication. ACM Transactions on Graphics (Proc. 
of SIGGRAPH 2013), 2013, 32(4): 136:1-136:11. 

 Mark Colbert, Sumanta Pattanaik, Jaroslav Krivanek. BRDF-Shop: Creating physically correct 
bidirectional reflectance distribution functions. Computer Graphics and Applications, 2006, 
26(1): 30-36. 

 Tim Reiner, Nathan Carr, Radomír Měch, Ondřej Šťava, Carsten Dachsbacher, Gavin Miller. 
Dual-color mixing for fused deposition modeling printers. Computer Graphics Forum(Proc. of 
Eurographics 2014), 2014, 33(2): 479-486. 



 Jean Hergel, Sylvain Lefebvre. Clean color: Improving multi-filament 3D prints. Computer 
Graphics Forum(Proc. of Eurographics 2014), 2014 , 33(2): 469-478. 

 
 

Mechanism design (static and dynamic) 
 Shiqing Xin, Chifu Lai, Chiwing Fu, Tientsin Wong, Ying He, Daniel Cohen-Or. Making burr 

puzzles from 3D models. ACM Transactions on Graphics (Proc. of SIGGRAPH 2011), 2011, 
30(4): 97:1-97:8 

 Peng Song, Chiwing Fu, Daniel Cohen-Or. Recursive interlocking puzzles. ACM Transactions 
on Graphics (Proc. of SIGGRAPH Asia 2012), 2012, 31(6): 128:1-128:10 

 Yuliy Schwartzburg, Mark Pauly. Fabrication‐aware design with intersecting planar pieces. 
Computer Graphics Forum, 2013, 32(2pt3): 317-326 

 Lifeng Zhu, Weiwei Xu, John Snyder, Yang Liu, Guoping Wang, Baining Guo. Motion-guided 
mechanical toy modeling. ACM Transactions on Graphics (Proc. of SIGGRAPH Asia 2012), 
2012, 31(6): 127:1-127:10 

 Stelian Coros, Bernhard Thomaszewski, Gioacchino Noris, Shinjiro Sueda, Moira Forberg, 
Robert W. Sumner, Wojciech Matusik, Bernd Bickel. Computational design of mechanical 
characters. ACM Transactions on Graphics (Proc. of SIGGRAPH 2013), 2013, 32(4): 
83:1-83:12 

 Duygu Ceylan, Wilmot Li, Niloy J. Mitra, Maneesh Agrawala, Mark Pauly. Designing and 
fabricating mechanical automata from mocap sequences. ACM Transactions on Graphics 
(Proc. of SIGGRAPH Asia 2013), 2013, 32(6): 186:1-186:11 

 Jacques Calì, Dan A Calian, Cristina Amati, Rebecca Kleinberger, Anthony Steed, Jan Kautz, 
Tim Weyrich. 3D-printing of non-assembly, articulated models. ACM Transactions on 
Graphics (Proc. of SIGGRAPH Asia 2012), 2012, 31(6): 130:1-130:8 

 Moritz Bächer, Bernd Bickel, Doug L James, Hanspeter Pfister. Fabricating articulated 
characters from skinned meshes. ACM Transactions on Graphics (Proc. of SIGGRAPH 2012), 
2012, 31(4): 47:1-47:9 

 Adriana Schulz, Ariel Shamir, David I. W. Levin, PitchayaSitthi-Amorn, Wojciech Matusik. 
Design and fabrication by example. ACM Transactions on Graphics (Proc. of SIGGRAPH 2014), 
2014, 33(4): 62.  

 Nobuyuki Umetani, Yuki Koyama, Ryan Schmidt, Takeo Igarashi. Pteromys: interactive design 
and optimization of free-formed free-flight model airplanes. ACM Transactions on Graphics 
(Proc. of SIGGRAPH 2014), 2014, 33(4): 65.  

 Bernhard Thomaszewski, Stelian Coros, Eitan Grinspun, Vittorio Megaro, Markus Gross, 
Damien Gauge. Computational design of linkage-based characters. ACM Transactions on 
Graphics (Proc. of SIGGRAPH 2014), 2014, 33(4): 64.  

 Moritz Bacher, Emily Whiting, Bernd Bickel, Olga Sorkine-Hornung. Spin-it: optimizing 
moment of inertia for spinnable objects. ACM Transactions on Graphics (Proc. of SIGGRAPH 
2014), 2014, 33(4): 96.  

 Bongjin Koo, Wilmot Li, JiaXian Yao, Maneesh Agrawala, Niloy J. Mitra. Creating works-like 
prototypes of mechanical objects. SIGGRAPH Asia 2014. 

 
 



Balancing objects 
 Romain Prévost, Emily Whiting, Sylvain Lefebvre, Olga Sorkine-Hornung. Make it stand: 

balancing shapes for 3D fabrication. ACM Transactions on Graphics (Proc. of SIGGRAPH 
2013), 2013, 32(4): 81:1-81:10 

 Asger Nyman Christiansen , Ryan Schmidt, J. Andreas Bærentzen. Automatic balancing of 3D 
models. Computer-Aided Design (Proc. SPM), 2015, 58: 236-241. 

 
Structure Analysis 

 Ondrej Stava, Juraj Vanek, Bedrich Benes, Nathan Carr, Radomír Měch. Stress relief: 
improving structural strength of 3D printable objects. ACM Transactions on Graphics (Proc. 
of SIGGRAPH 2012), 2012, 31(4): 48:1-48:11. 

 Qingnan Zhou, Julian Panetta, Denis Zorin. Worst-case structural analysis. ACM Transactions 
on Graphics (Proc. of SIGGRAPH 2013), 2013, 32(4): 137:1-137:12. 

 Weiming Wang, Tuanfeng Y Wang., Zhouwang Yang, Ligang Liu, Xin Tong, Weihua Tong, 
Jiansong Deng, Falai Chen, Xiuping Liu. Cost-effective printing of 3D objects with skin-frame 
structures. ACM Transactions on Graphics (Proc. of SIGGRAPH Asia 2013), 2013, 32(6): 
177:1-177:10. 

 Lin Lu, Andrei Sharf, Haisen Zhao, Yuan Wei, Qingnan Fan, Xuelin Chen, Yann Savoye, 
Changhe Tu, Daniel Cohen-Or, Baoquan Chen. Build-to-last: Strength to weight 3D printed 
objects. ACM Transactions on Graphics (Proc. of SIGGRAPH 2014), 2014, 33(4): 97:1-97:10. 

 Michael Yu Wang, Xiaoming Wang, Dongming Guo. A level set method for structural 
topology optimization. Computer methods in applied mechanics and engineering, 2003, 
192(1): 227-246. 

 Xiang Chen , Changxi Zheng, Weiwei Xu, Kun Zhou. An asymptotic numerical method for 
inverse elastic shape design. ACM Transactions on Graphics (Proc. of SIGGRAPH 2014), 2014, 
33(4): 95:1-95:11. 

 Nobuyuki Umetani, Ryan Schmidt. Cross-sectional structural analysis for 3D printing 
optimization. SIGGRAPH Asia 2013 Technical Briefs. ACM, 2013: 5. 

 
 

Self-Supporting Structure Design 
 Philippe Block, John Ochsendorf. Thrust network analysis: A new methodology for 

three-dimensional equilibrium. Journal of the International Association for Shell and Spatial 
Structures, 2007, 155(3): 167-174 

 Matthias Rippmann, Lorenz Lachauer, Philippe Block. Interactive vault design. International 
Journal of Space Structures, 2012, 27(4): 219-230 

 Emily Whiting, John Ochsendorf, Frédo Durand. Procedural modeling of structurally-sound 
masonry buildings. ACM Transactions on Graphics (Proc. of SIGGRAPH Asia 2009), 2009, 
28(5): 112. 

 Emily Whiting, Hijung Shin, Robert Wang, John Ochsendorf, Frédo Durand. Structural 
optimization of 3D masonry buildings. ACM Transactions on Graphics (Proc. of SIGGRAPH 
Asia 2012), 2012, 31(6): 159. 

 Daniele Panozzo, Philippe Block, Olga Sorkine-Hornung. Designing unreinforced masonry 
models. ACM Transactions on Graphics (Proc. of SIGGRAPH 2013), 2013, 32(4): 91:1-91:12 



 Fernando De Goes, Pierre Alliez, Houman Owhadi, Mathieu Desbrun. On the equilibrium of 
simplicial masonry structures. ACM Transactions on Graphics (Proc. of SIGGRAPH 2013), 
2013, 32(4): 93:1-93:10 

 Yang Liu, Hao Pan, John Snyder, Wenping Wang, Baining Guo. Computing self-supporting 
surfaces by regular triangulation. ACM Transactions on Graphics (Proc. of SIGGRAPH 2013), 
2013, 32(4): 92:1-92:10 

 Etienne Vouga, Mathias Höbinger, Johannes Wallner, Helmut Pottmann. Design of 
self-supporting surfaces. ACM Transactions on Graphics (Proc. of SIGGRAPH 2012), 2012, 
31(4): 87:1-87:11 

 Peng Song, Chiwing Fu, Prashant Goswami, Jianmin Zheng, Niloy J Mitra, Daniel Cohen-Or. 
Reciprocal frame structures made easy. ACM Transactions on Graphics (Proc. of SIGGRAPH 
2013), 2013, 32(4): 94:1-94:10 

 Nobuyuki Umetani, Takeo Igarashi, Niloy J. Mitra. Guided exploration of physically valid 
shapes for furniture design. ACM Transactions on Graphics (Proc. of SIGGRAPH 2012), 2012, 
31(4): 86. 

 Mario Deuss, Daniele Panozzo, Emily Whiting, Yang Liu, Philippe Block, Olga 
Sorkine-Hornung, Mark Pauly. Assembling self-supporting structures. ACM Transactions on 
Graphics(SIGGRAPH Asia 2014), 2014, 33. 

 
 

Interior Structure Design 
 Karl DD Willis, Andrew D Wilson. InfraStructs: fabricating information inside physical objects 

for imaging in the terahertz region. ACM Transactions on Graphics (Proc. of SIGGRAPH 2013), 
2013, 32(4): 138:1-138:10. 

 Michael Holroyd, Ilya Baran, Jason Lawrence, Wojciech Matusik. Computing and fabricating 
multilayer models. ACM Transactions on Graphics (Proc. of SIGGRAPH Asia 2011), 2011, 
30(6): 187:1-187:8. 

 
 
To be updated soon. 
 


