PACIFIC
GRAPHICS - UTokyo

J

CT2Yarn: Yarn Level Reconstruction of Crochet from Computed Tomography
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1. Introduction 2. Related works

® Human-in-the-loop method recovers crochet centerline.
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Our method reconstructs
single continous yarn centerline
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'@ CT2Hair reconstruct hair
- strands from wig CT scan.
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® Crochet has Hierarchy!
® \Wrong connections in |local
brings error in global topology!
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3. Methodology

Naive + Projection + Projection + Direction Ours = Projection + Direction + Anisotropic
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® Orientation estimation Gabor extracts |ocal fiber direction. [ |

® Center-point extraction. Anisotropic mean-shift SO
aggregates directions at the yarn scale. Perpendicular '-.:-..‘\
projection, direction-aware weighting, and ellipsoid kernels S %%

concentrate points toward the yarn centerline. + Projection + Direction  + Anisotropic

® Topology reconstruction. MST connects fragments.

Topology repair resolve common breaks with Ul repair. X Loops formed
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Reference—free Reference-based Effort

18 samples captured and Method #¢C  Le | ELl al fepl 6] |edits time s
, CT2Hair (Gab.) | 88 314 |0.115 10.55 16.99 18.55| — —
tested. Median manual CT2Hair (Grad) | 115 236 |0271 1275 20.60 24.67| — —
effort: 4 edits / (2 min 46 s). 0ws(Auw) 15 3814 |0.002 2.66 243 226 | — —
y ’ Ours (Manual) 1 30359 - = = — 4 2:46 =’

Colored Edits

el N e “HEeT " ® Template fitting can extract the semantic stitch pattern.
B Pt | O By 4 ® Ply geometry with centerline enables realistic rendering.
® Discrete elastic rods support simulation under gravity.

® Tightly crocheted regions prodt
fragmented centerlines
and require additional
manual repailr.
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