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[Abstract]

This paper describes a level of detail (LOD) based bending spring structure and damping technique that
can reliably represent strain-based dynamics (SBD) on a triangular mesh. SBD models elastic energy using
strain instead of energy based on the edge length of a triangular mesh. However, when a large external
force occurs, the process of calculating the elastic energy based on edges results in a degenerate triangle,
which stretches in the wrong direction because it calculates an unstable strain. In this paper, we introduce
an LOD-based bending spring generation and energy calculation method that can efficiently handle this
problem. As a result, the technique proposed in this paper can reliably and efficiently handle SBD based

on bending springs, which can provide a stable representation of cloth simulation.
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I. Introduction
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Fig. 1.
SBD based cloth simulation using this strain.
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III. The Proposed Scheme

1. Strain-Based Dynamics
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2. Bending Spring Structure and Dynamics
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Fig. 2. Bending force can be computed
according to tensile crossover springs.
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Fig. 3. Adaptive bending spring (red :
violet : non—fixed node).
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3. LOD-based Bending Spring Structure
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4. Connection of Bending Spring on LOD-structure
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Fig. 4. LOD-based structural connection of
bending spring.

IV. Experiment and Results
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Fig. 5. Comparison results of bending forces between
tensile crossover springs(a,b) and our method(c,d).

Amtolct,
. ou ofx]

Fig. 5t ol 71gat gelo) g vlag
Fig. ba,b= Yutxlo g dlo] AR5l I2A



Simulation of Stable Cloth on Triangular Mesh via LOD-Based Bending Springs on Strain-Based Dynamics 77

71%g0]m[14,23,24], Mg 24 Algdoldolibe &
B ZIAE BolR|eh sid=rt SUFek 1" ZRIE

Szl WS HIEAEel HaER s 2o
g 2} Ut (Fig. Sab A%). S, 92]e] W
< sid=et wAIRle] BYAY 2AgEE 2 e
o, ool wet Wt e ot §I6}A] gg obgE o
SBD Algdflo]d Auks wEdnt (Fig. Sc.d A=)
oA 7]348 TAE ZOIE X|AA] J_} 3lo] Ar8.g]
e g

os AR o] 2Pyl et
S5t slelol uish o2 AL A4l A
2 o] BAlE O B, VEER %
SZHIAICE (Fig. 5bef Fig. 1 A1%). ol 7%} &
Sl U Sl T 1 SYUAs Fa
N TS 20L& HolET 9ic

\i

a) Fully bending (b) LOD-based bending

Fig. 6. Comparison results of LOD—based
bending structure.

Tk (Flg. 6b AR).

(a) (b)

» @

Fig. 7. Various results with our method.
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V. Conclusions
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