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Abstract: The living environment of trees is complex and changeable, resulting in different morphologies of
trees. In order to depict the diversity and complexity of tree morphology, a simulation method of tree growth
based on model decomposition was proposed. Firstly, we built diversified 3D tree models. The actual data of
trees were measured, and used to fit tree trunk and crown shape curves based on the B spline function. Using the
taper equation, the trend of trunk diameter was simulated. Meanwhile Direct3D API was used to realize the 3D
tree morphology modeling. Secondly, the tree model was decomposed into 9 sub-models on the basic of the tree
morphological characteristics. Finally, according to the topology relationship, sub- models were organized
dynamically by linking scene nodes. Growth models of DBH, tree height, under branch height, crown height and
crown width were used to calculate the tree morphological parameters by multithread parallel technology on
multi-core processor, which represented the crown morphology in the cardinal directions at different age stages.
And sub-models were controlled to realize the growth simulation of forest tree. The result shows that the method
combines the 3D tree models with tree growth models closely. Meanwhile the under branch heights, crown
heights, crown widths of trees in different directions grow accurately by growth models driving. The growth
states in each direction of forest trees is simulated. The FPS of 3D rendering is always more than 25 and the
average FPS is around 50 during trees growth. The direction heterogeneity of tree growth is simulated.

Key words: tree modeling; growth simulation; 3D model decomposition; models dynamic organization;
dynamic visualization
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Tab.1 Growth models of Chinese fir
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Fig. 1 Coordinate system of trunk shape data
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Fig. 2 Construction of tree trunks
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Fig. 3 The model of truck
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Tab. 2 The fitting data points of the longitudinal crown

shape curve
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Fig. 4 The models of branches and leaves
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Fig. 5 Diagram of shape parameters and model decomposition
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Tab. 4 Attribute table of tree sub-models

JEPE AR AR [t J AR

' int ID 00.10.,11,20.21.30.31.40.41
AL int Age 00.10.11.20.21.30.31.40.41
R string Name  00,10.11.20.21.30.31.40.41
= float Height  00.10.20.30.40

Moz float DBH 00

RFE float UBH 11.21.31.41

fen= float CH 10,11,20,21.,30.31.40.41
Jef i float CW 10,11,20,21,30.31.40.41

Mo AR AR A AR AR RO
A [ B R A AR e, AR AR > A AROR g 25 ] 25
a5 A E B RN R P P8 LB 4 T5 1) K F-
23 (W] 2546 24 Ph ORIl ELE5F0 S 80 Py, LU 2s (] 254
SHRONEERIME I 1R RBCT R e e AR A
B AR R B P AL AN TR 7 1) L, A4
W B BEARC T i R R HDE IR . 7EZ2 4% CPU L il
M Z 8RB IFAT R I O AL 2 A K kAT



1044 LRI 55 MORZAEPERRR A KA 1427

TR KR R 0 U7 1 A A R 55 20

RootSceneNode

FA— AR R AT R R 7 R —
id=00| --- | tNod
TRAR_ 00| l”\>
AR i SubTreeNode SubTreeNode
WA id=10| .- | tNode id=20[ --- [ tNode
BCR R e e L
HRRREE AL SubTreeNode SubTreeNode
BRE. Ee. iR id=30] - | tNode| [id=40] --- | tNode
wEdeme SubTreeNode SubTreeNode
AT N id=11] -+ [ tNode id=21] - [ tNode
v A4
%Eﬁ—f <« SubTreeNode SubTreeNode
B SRR id=31] - [tNode| [id=41] --- [tNode
=
R 9 ARAERIZ

K7 PR KR

Fig. 7 Growth calculation process of sub-models
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Tab. 7 Data statistics of forest sample plot
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Tab. 8 The values of forest tree morphological parameters
s 10a 15a 20a
x ] [} 1 R & [} It R i [} h[4

Ji##/cm 14.75 19.89 22.97

155 /m 12.44 15.18 16.71
2 i /m 3.39 3.31 3.47 351 5.67 5.63 5.67 5.71 7.97 7.97 8.01 8.01
5tk i /m 4.04 3.95 4.12 4.16 6.73 6.68 6.73 6.77 9.43 9.43 9.47 9.47
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Fig. 10 Growth state of trees
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