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Wha_’i 1S sm}ocking?
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What is smocking?
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Forv_iard Eoblem

input output
2D smocking pattern 4 "\ 3D smocked result
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Forv_iard Qroblem

input forward problem solved by [1] output
2D smocking pattern 4 T TR "\ 3D smocked result
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~ points into a single one
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[1] “Digital 3D Smocking Design”, |
Ren et al. ACM ToG 2023 K
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Inverse design for smocking

3D shape + smocking type

% approximate the input shape
¢ with nicely shaped pleats
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modified smocking pattern
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Methodology : extract tangram

smocking pattern underlay edge

connecting two different
stitching lines
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~ Methodology : extract tangram

smocking pattern

subgraph consisting of all

underlay edges <
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Methodology : extract tangram

underlay faces pleat faces

bounded regions that contain
stitching lines
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Methodology : closing tangram
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Methodology : closing tangram
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Methodology : closing tangram
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Methodology : cl;osing tangram
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Methodology: plane tiling

ETH:zurich



> <

Methodology: pull-back

flattening
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Methodology: optimize Tangram

Eshape (X) = z (”xi — xj|| _ 1)
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Methodology : pleat regularity

the pleats are regular & SSSEEUSELES

Output: modified pattern
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Methodology : pleat regularity
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without pleat regularity with pleat regularity
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Methodology: isometric flattenin
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Methodology recap
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Resch pattern for seamless smocking

crease pattern smocking pattern crease pattern smocking pattern
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Follow [1] to optimize for: Y = (y4,y2, ..., Yn)

ZAfinyi(fn -1f°
f i=1

S 4> b - sl
f =2

S.t. CIY =0

[1] “Unconventional patterns on surfaces.”
Meeks and Vaxman 2021
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Seamless smocking
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Pull-back result
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'Resch pattern for seamless smocking

smocked result front
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esults: physical fabrications
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Results: physical fabrications
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Results : architectural design
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architectural design

Results
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esults : architectural desig
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. garment design

Results
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Fabric Tessellation: Realizing Free-form Surfaces by Smocking

Thanks for your attention
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