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Progresson realistic modeling and simulation of weft knitted fabrics
SONG Mingming' CHANG Chenyu' SUN Yaxin' LIU Feng' LI Xiaoyan® LU Zhiwen'’

(1. College of Textile Engineering Taiyuan University of Technology Jinzhong 030600 China;
2. Anhui Tianzhu Textile Science Technology Co. Ltd. Fuyang 236000 China)

Abstract: Weft knitted fabrics, as an important type of textile, are widely applied in fashion garments, home
textiles, automotive interiors, and other fields. However, traditional design and production methods suffer from
inefficiency, resource waste, and discrepancies with the actual products. Conducting realistic modeling and
simulation research on weft knitted fabrics not only helps accelerate product development speed but also reduces
development costs and minimizes trial and error. Therefore, the development of realistic modeling and simulation
techniques for weft knitted fabrics is of great significance.

The technology for simulating the visual realism of weft knitted fabrics encompasses two aspects: 2D and 3D.
The 2D visual simulation technology primarily focuses on the simulation of surface texture and patterns of weft
knitted fabrics, accurately representing their color, texture, and lighting effects. The 3D visual simulation
technology further advances on the basis of 2D simulation, accurately simulating the three-dimensional effects of
weft knitted fabrics. This technology can more realistically reproduce the details and structural characteristics of
weft knitted fabrics, thereby enhancing the realism of visual simulation.

Another key research direction is the physical realism modeling and simulation technology ofweft knitted
fabrics. This technology simulates the physical characteristics of weft knitted fabrics, such as elasticity,
deformation, and fluid behavior, by establishing models based on methods like spring-mass models, mesh models,
yarndevel models, or finite element models. By simulating the interaction of weft yarns and the deformation of
textile structures, the actual physical behavior of weft knitted fabrics can be predicted more accurately.

Due to the nonlinear and complex nature of deformation in weft knitted fabrics, although physics-based
simulation methods are capable of capturing the fabrics real behavior, there are still challenges of high
computational complexity and low simulation efficiency in complex scenarios. Therefore, it is a key issue in
improving simulation speed to optimize simulation algorithms to reduce computational complexity while maintaining
accuracy to the greatest extent possible.

Currently, the development of weft knitted fabrics realism modeling and simulation technology is progressing in
several aspects. Firstly, the simulation effects will become more detailed to accurately reproduce the intricate
features of weft knitted fabrics, such as textures, textile structures, and fabric shading effects. Secondly, the
technology will focus more on real-time interactivity, enabling designers and users to quickly adjust and preview the
visual effects of weft knitted fabrics, thus enhancing the flexibility of design and purchasing decisions. Thirdly, the
simulation technology will emphasize the diversification of weft knitted fabric types, including the simulation of
various materials, textures, and knitting methods. This will provide a broader range of choices and applications for
different fields. Finally, the application scope of weft knitted fabrics”realism modeling and simulation technology
will further diversify, providing support for innovation and development in various industries.

Keywords: weft knitted fabrics; dynamic simulation; physical modeling; development trends



