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A Physically-based Simulation Model of Growing Tree Barks

Koicu! HIROTA,! HIROKAZU KATO! and TOYOHISA KANEKOf

In this paper, we describe a physically based simulation model of tree barks. Based upon
careful observation of tree and bark growth we devised a multiple layer model for describing
the growth of barks. The most external layer is the observable bark and the most internal
layer is that of representing the origin of the bark growth. These layers are represented by
using a spring-mass model. Also, to simulate the growth of trees in a long term, we intro-
duced the concept of metabolism: a new layer is created at the most internal layer, and the
most external layer is removed by peeling-off. In addition, we investigated on the method of
building the layered spring-mass model on the surface of complicated shapes that have bumps
and branches. We carried out a computer simulation and the resulting patterns resemble the
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actually observed bark patterns reasonably well.
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Fig. 1 Structure of tree bark.
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Fig. 3 Two-layer mode.
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Table 1 Simulation parameters.
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Fig. 4 Visualization of cracks.

®2 FEOBWENNY—iTHTHT -5
Table 2 Parameters for specific kind of tree.
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Fig. 5 Resuits of simulation.

®3 VUEHIFROTK

Table 3 Dimensions of the area surrounded by cracks.
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Table 4 Parameters of peeling off.
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