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Abstract

In the development of clothing design through virtual simulation, it is essential to minimize the differences between the virtual
and the real world as much as possible. The most critical task to enhance the similarity between virtual and real garments
is to find simulation parameters that can closely emulate the physical properties of the actual fabric in use. The simulation
parameter optimization process requires manual tuning by experts, demanding high expertise and a significant amount of time.
Especially, considerable time is consumed in repeatedly running simulations to check the results of applying the tuned simulation
parameters. Recently, to tackle this issue, artificial neural network learning models have been proposed that swiftly estimate the
results of drape test simulations, which are predominantly used for parameter tuning. In these earlier studies, relatively simple
linear stiffness models were used, and instead of estimating the entirety of the drape mesh, they estimated only a portion of the
mesh and interpolated the rest. However, there is still a scarcity of research on non-linear stiffness models, which are commonly
used in actual garment design. In this paper, we propose a learning model for estimating the results of drape simulations for non-
linear stiffness models. Our learning model estimates the full high-resolution mesh model of drape. To validate the performance
of the proposed method, experiments were conducted using three different drape test methods, demonstrating high accuracy in
estimation.
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Figure 1: Three draping types used in our experiments. (a) CIR
is the original Cusick’s draping test method, (b) SQR is Cusick’s
method using a square specimen, and (c) CAP is a new draping
using a capelet specimen shaped like a donut.
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Figure 2: Overview of the proposed drape simulation prediction
model.
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Figure 3: Training accuracy according to the number of training
data. (Left) The accuracy of autoencoder for drape shapes. (Right)

The accuracy of regression between simulation parameters and la-
tent vectors.
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Figure 4: (top) Training error of autoencoder by epoch. (bottom)
Prediction accuracy (R?) of our simulation prediction model by
epoch.
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Table 1: Training time for 500 epochs.

| CIR SQR  CAP
AE training time (min) 37272 299.08 243.02
Regression training time (min) | 468.18 449.21 461.98
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Table 2: Reconstruction error (millimeter) and prediction accuracy
(R?) of the three drape types.

Table 3: The types of compositions of fabrics presented in the ex-
periments of Fig. 6.

Reconstruction Error
CIR SQR CAP
0.19 038 093
032 0.65 2.60

Prediction Accuracy
CIR SQR CAP

0.83 091 0.75

Mean

2
Std. R

Figure 5: An example of 5.01 mm average vertex distance between
two drape mesh. The color on the surface of the right drape mesh
indicates the distance of each vertex from the corresponding vertex
on the left drape mesh. The more red the color, the greater the
distance.
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Figure 6: Comparison of the ground truth and the predicted drapes for two different fabrics.
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