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How do humans sketch objects? – Mathias Eitz, James Hays and Marc Alexa, SIGGRAPH 2012





Sketch to 3D



� Previous methods

� Our idea

� Results

� Analysis

� Future work

Outline



Previous approaches



� No paired data 3D-sketches

� Pre-trained large models

� Preserve stylistic details

� Several possible 3D representation

Example usage on Maya

Sketch-A-Shape



Overview



Discrete Autoencoder

VOXELS

VQ-VAE

IMPLICIT 

OCCUPANCY NET

CAD

SKEXGEN

CAN BE ANYTHING

…

Aaron van den Oord, Oriol Vinyals, and Koray Kavukcuoglu. Neural discrete representation learning. (2017)
Xu, Xiang, et al. SkexGen: Autoregressive generation of CAD construction sequences with disentangled codebooks. (2022)



Results



Results: implicit



Results: CAD



� Training datasets: ShapeNet, DeepCAD

� Evaluation sketch datasets

Datasets

ImageNet-Sketch TU-Berlin QuickDrawShapeNet-Sketch



� Human perceptual evaluation

� Comparison with supervised methods
o SketchSampler
o Sketch2Model

� Metrics
o Accuracy

o IoU

Quantitative evaluation

ImageNet-Sketch

TU-Berlin QuickDraw

ShapeNet-Sketch
3D ground truth 



Human evaluation

Which of the 3D models on the
right hand side best matches
the sketch on the left hand
side?



Comparisons



� Pre-trained model semantic understanding
o Local grid features

o Size

o Training dataset

Why does this work?



� Pre-trained model semantic understanding
o Local grid features

o Size

o Training dataset

� Rendering from several points of view

� Data augmentation

Why does this work?



� 3D generative model conditioned on local features can do sketch to 3D

� Different abstraction

� Multiple 3D representation

� More data to be able to generate almost everything

Conclusion & Future work




