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Fig. 1. Our technique receives a 3D mesh of a given garment as input, automatically segments the shape into patches (left and middle) and computes the 2D
parametrerization required to produce a pattern (right) that can be cut out and sewn to fabricate the actual garment.
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Fig. 2. Top: matching seams on two patches to be stitched together, as
well as the sides of a dart must be of equal length and ideally reflection-
symmetric. Bottom: the fabric grain of pattern pieces aims to align with the
vertical direction on the worn garment.
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Fig. 3. An overview of the different steps of our pipeline. The shape is first symmetrized (a), a smooth cross-field is computed on the mesh (b), paths are then
traced on the shape by following the cross-field (c), and the resulting patches are then flattened onto the UV plane to create a 2D sewing pattern (d).
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Fig. 4. Cross-field computation: The multi-scale main curvature directions
used as soft constraint to retrieve a smooth field.
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Fig. 5. The construction of the tracing graph. Each mesh vertex spawns
4 nodes in the graph, corresponding to the 4 components of the cross-
field. Edges in the graph connect nodes of adjacent vertices that represent
matching cross-field directions.

Fig. 6. Loops and border-to-border paths are both useful in most of the
cases to obtain a proper patch decomposition.

Fig. 7. Loop tracing (left) and border-to-border tracing (right).
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RS T W X W

Fig. 8. Loops and border-to-border paths are inserted iteratively until the goals for each patch are satisfied. In the removal step, patches are fused by removing
paths if the fused patch still satisfies our goals.
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Fig. 10. Creating darts starting from areas with negative curvature tends to
generate overlaps in the UV mapping.

Fig. 11. The seam on the global symmetry plane can be safely removed at
the end of the layout generation process.
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4.3 Anisotropic textile parameterization
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Fig. 12. Woven net (left) undergoing stretch (middle) and shear (right).
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Fig. 14. Influence of the energy terms weights on the parameterization.
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Fig. 15. Dart and seam reflection symmetry (Sec. 4.3) is essential for pro-
ducing workable patterns with reflective cuts.
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Fig. 16. A skirt pattern piece (Fig. 2, top) is split by a dart, resulting in
conflicting desired grain alighment on each side. The global rotation chosen
by our parameterization accommodates for both sides, despite being optimal
for only a small area. On the left we show a histogram of the signed angle
between the warp direction and the prescribed desired alignment.
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Fig. 17. A sequence of interactive adjustments of to the patch layout. The designer adds sketches (in red), and our method computes seams that interpolate

the sketched curves while generating a valid sewing pattern.

Fig. 18. Our method works also for non-humanoid shapes, such as a dog
(top) or a kangaroo (bottom).
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Swa =

.4 C=

Fig. 19. Automatic pattern layout generation for a shirt model, varying the two parameters that control the decomposition: the maximum number of corners

per patch C and the maximum stretch sy

Fig. 20. A tight-fitting dress pattern for a scanned body shape.
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Fig. 21. A comparison between the sewing patterns obtained using our
pipeline with our textile parameterization method vs. ARAP parameteriza-
tion [Liu et al. 2008].
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Fig. 22. Our method works on garment models with specific geometric
features, such as collars.

Fig. 23. Our method computes sewing patterns (right) for the input meshes
of a shirt and pants (left). To validate our result, we virtually sew our resulting
patterns and then drape them using the physically based simulation of CLO
[CLO 2022] (center).
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patterns, showing that we achieve good results in terms of both measures.
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Fig. 25. For animated models, we use the multi-scale principal curvature directions integrated though the frames to derive the cross-field. Similarly, we add
per-frame energy terms in the patch parameterization. Having multiple target poses of the garment helps the method to place seams that adapt to highly
deforming areas, such as the area where the leg connects to the torso (see the result on the right), which would otherwise not be noticed (see the result

computed based on the rest shape alone on the left).
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Fig. 26. A fabricated wetsuit. The input 3D garment model is based on a 3D scan of the subject. The open collar will be replaced with a zipper in the final
garment. It took around 5 hours for a single person to prepare the pieces, cut, and sew.

Fig. 27. Tight-fitting trousers assembled and fabricated in around one hour.
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Fig. 28. The fabricated patterns (shown here: the wetsuit from Fig. 26)
include additional margins and markers to allow for sewing.
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