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Simulation of woven fabric based on ribbon yarn model

JIANG Ke', SONG Mingming', PENG Jiajia®, LIU Feng', LU Zhiwen'
(1. College of Textile Engineering, Taiyuan University of Technology, Jinzhong, Shanxi 030600, China;
2. School of Textile Garment and Design, Suzhou University of Technology,
Suzhou, Jiangsu 215500, China)

Abstract; To enhance the realism of woven fabric simulation and reduce resource consumption
caused by repeated trial weaving and sampling, a fabric modeling method based on a ribbon yarn model is
proposed to address issues such as the complexity of fabric modeling and low simulation efficiency during
the simulation process. By combining texture mapping of real yarn images, this method achieves rapid
and realistic simulation of woven fabrics. The traditional tubular yarn model is simplified into a ribbon
shape, and Catmull-Rom curves are used to fit the yarn paths. The geometric model of the fabric is
constructed based on the yarn arrangement model and the fabric weave pattern, while parametric
adjustments are applied to refine the overall fabric morphology. Through steps such as capturing real yarn
images and image preprocessing, along with the yarn surface lighting models and shadow adjustments,
physically based rendering (PBR) technology is employed to achieve realistic rendering of yarn textures.
The results demonstrate that this method simplifies the woven fabric simulation process while enabling
real-time and accurate previews of yarn appearance within the fabric, thereby improving the design
efficiency of woven fabrics.
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Fig.1 Schematic diagram of yarn geometric model.
(a) Longitudinal section of yarn;(b) Ribbon shaped

thin sheet; (c) Side view of thin sheet
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Fig.2 Simulation of different woven fabric structures
based on ribbon yarn model. (a) Plain weave;
(b) 2/1 twill weave;(c) 2/2 weft-faced

rib weave
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Fig.3 Simulation of fabric structures with different

warp and weft densities
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Fig.4 Simulation diagrams of fabric structures with

different degrees of surface undulation
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Fig.5 Processing flow of real yarn images.
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Fig. 6 Flowchart of woven fabric simulation
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