F354% H2 M d = &% I Xk F 2 iR Vol.35, No.2
2013 4E 3 JOURNAL OF BEIJING FORESTRY UNIVERSITY Mar. , 2013

3 R T ] 25 1) 1R 38 32 45 RO BF 3%
MEE R E

(AEEtpRoll R T e )

FEE O T UERS M o3 BT XU ICE AR T BRI R BIESE T T RO R B 25 A A R, IR R Pro/E = 4ERR 1 1Y
BEF A UDF JEAEREE 4R 0 T —F AL 45 B S B s 7 0 625 8 T R B AR B 05 55 43 T2 4 A
fifi b E ST AT S AR A 2 = B b RS R A B TR I B B BB MO BE A R U SR S T
R A 25 A JL Ao S TR ) PR A RN R
KB S HALRBE WAL 0 IE it
HhE 5K S :S758. 1 AR ERG A
TAO Si-wei; ZHAO Dong. Rapid parametric modeling of geometry structure for trees. Journal of
Beijing Forestry University (2013)35(2)97-101[ Ch, 9 ref. ] School of Engineering, Beijing Forestry
University, 100083, P. R. China.

NEHS :1000-1522(2013)02-0097-05

In order to analyze the mechanical properties of trees in the natural disasters, the characteristics of
trunk and branch structures were studied in the paper. And a rapid method of parametric models was
represented using family table and UDF library of Pro/E. On the base of taking into account of the fractal
characteristics of trees, which include self-similarity and self-affine, the models of trunk and branches
layered and stepped were constructed. Through setting and modifying parameters, such as length and
angle of branch, the generating and reconstructing of geometrical models for tree structure were

implemented rapidly. The results show that the method of parametric models is effective in establishing

tree structure.
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Fig. 1 Modeling process of trees
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Fig.2 Spatial structure of branch and its branches
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Tab.1 Scale factors of branches and their implication

BAIES X
R, A HL 0 B Y R AR L T AR 2 L
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A S5 1 o3 [ A 2 T Y e A
Ay 55 2 )R [ W 2 T Y e A
H, R A B K SRR Z L
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Tab.2 Scale factors and basal diameters of models

IS

Y X X z 1 ™ i Dy/mm
A1 2 0.5 0.7 45 45 20 50
L 2 4 0.5 0.7 45 45 40 100
A 3 4 0.5 0.8 45 60 20 50
P 4 3 0.5 0.8 30 60 40 100
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Fig.3 Geometric models of branches
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Fig.4 Cross section of trunk
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Fig.5 Hierarchical trunk of ladder-like
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Fig. 6  Outer layer of trunk
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Tab.3 Scale factors of trunk and its implication
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Tab.4 Scale factors and basal diameter of trunks

BIES 3

i HY H L 2 c Dy/mm
FEARBIR O 2 10 80 40 200
frigecy: B! 2 12 80 40 240
T A A0 2 2 12 100 60 240
FHERIT 3 3 12 100 60 240
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Fig. 7 Geometric model of trunks
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