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Estimating Simulation Parameters for Kint Fabrics from Static Drapes
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Abstract

We present a supervised learning method that estimates the simulation parameters required to simulate the fabric from the static
drape shape of a given fabric sample. The static drape shape was inspired by Cusick’s drape, which is used in the apparel industry
to classify fabrics according to their mechanical properties. The input vector of the training model consists of the feature vector
extracted from the static drape and the density value of a fabric specimen. The output vector consists of six simulation parameters
that have a significant influence on deriving the corresponding drape result. To generate a plausible and unbiased training data
set, we first collect simulation parameters for 400 knit fabrics and generate a Gaussian Mixed Model (GMM) generation model
from them. Next, a large number of simulation parameters are randomly sampled from the GMM model, and cloth simulation
is performed for each sampled simulation parameter to create a virtual static drape. The generated training data is fitted with a
log-linear regression model. To evaluate our method, we check the accuracy of the training results with a test data set and compare

the visual similarity of the simulated drapes.
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(a) Waving drape (b) Cusick’s drape
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(c) Our square drape (d) Boundary of (c)

Figure 1: Comparison between waving drape, Cusick’s drape and
our square drape.
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Symbol Details of Parameter

SuK Weft Stretch Stiffness (PIAF AEA] 73k )
SvK Warp Stretch Stiffness (B A} A=A 7))
HK Shear Stiffness (AT 7} )

BuK Weft Bending Stiffness (YA 3 74 E)
BvK Warp Bending Stiffness (Z3AF & &)
BhK Bias Bending Stiffness (t2+ £ 7+&x)

Table 1: Target simulation parameters.

Weft len: 30 cm

" Specimen Warp len: 30 cm

U . Cylinder

Figure 2: Initial state of our square drape simulation.

Diameter: 10 cm
Height: 20 cm
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Figure 3: Correlation matrix between the simulation parameters
and the boundary vectors.
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Table 2: The statistics of six parameters and density measured from
the 400 real knit fabrics.
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with density 0.03629 0.90878 0.03997 0.88908

Table 3: Comparison of training results with and without density
as input value.

Parameter Train Train Test Test
RMSE R? RMSE R?

SuK 0.05188 0.82847 0.05597 0.80421
SvK 0.04943 0.81676 0.05331 0.78504
HK 0.04137 0.86395 0.04818 0.81548
BuK 0.01870 0.97867 0.02052 0.97374
BvK 0.01886 0.98192 0.02076 0.97771
BhK 0.01876  0.98293 0.02091 0.97833

Table 4: Training results for each parameter.
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Figure 4: Comparison between square drapes of ground truth and simulated from predicted parameters. No. 0 and 1 are chosen from
those with a boundary error less than 5mm. No. 2 and 3 are chosen from those with a boundary error between 8mm and 10mm. No. 4
and 5 are the two worst cases among 200 randomly selected test data. “Contours” column presents overlapped pairs of boundary vectors
and average contour errors. Gray one is from the ground truth and red one is from the predicted result.
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Figure 5: Histograms of boundary errors.
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