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Smulation of the Root Growth by Using the
Image and Fractal Growth Technology

FengBin Y ang Peiling
(College of Electronic and Electric Pow er Engineering, CAU) (College of W ater Conservancy and Civil Engineering, CAU )

Abstract A n explanation about the gpplication of image and fractal grow th technology in
simulation of rootswas described It is an illumination of plant roots grow th model and a
confimation of fractal dmension The methodology can be used in study of precise
agriculture, i e , the smulation of root grow th in different moisture in il
Key words fractal; fractal dmension; L -systam; brow nian movement; root

’

[1]

M andelbort , [2,3],

11999711709
) 17 ( ) 213 , 100083



:D M andelbort ,r N r
Hausdorff : D
Hausdorff
_ o IN (D)
D= Iim |n51
‘N (O o , D
0
mxn( n=m) F
Fi1 Fai2 Fin
F21 Fo22 Fan
F= _
le Fm,z Fm
,Fij= gmax( ) , VFii= gmin( )
A ( L,L=2>m,]I ), F o) 2'(1= 0,
1,2, Ll h<l) , A, N

(),

N(®)=|F =2
N ()= G

N(&:{ﬂD 5= 2
5 N (), ; F D

m

_ZO[In(l/d) - S][IMN (8) - N ]

D = - -
ZO [In(1/8) - o)

“"m+1

:?S:m—i—lzmo in( 1/8) ;N = —]—Z N (8); i



98 2000

D=1.1542 D=1.2942
1 2
3 4 , L. 5(' ; w=95%
, , 1. 44
1 1 Q ‘
1.2
5 B
l- 0 1 i 1 1
5 15 25 35 45
! BE /em
1 t 3
2.1
[2]
H :
B (1),t JH ,0<H<1 :
1B (t) , P{B(0)=0}=12) t= 0, At> 0,B (t) 0, [At]*
; 3B (At) , H#0.5 B (At)
2.2
, : 1.15 1.21, 2
1 1.08 1.19 2 1 1.05
1.15 , : 3 ,
, 1.01 1.20,

H 0.95 0.80, )



2 99
2.3
, L -system?
\Y y O P , T
b V 1 1
1 , L-systam
uF F
m(p1) (ps) T(ps)
P FRF Pa: FRF Ps. L
M(p2) T(p 4)
Pz F FLF (P& R FLF (Pe L
'F )
L
3
1 4 1
[4]
1 A ! , 1993
2 ,1993 127 243 95%,
3 ,1997 11,111 219 80%
4 ol 1

, 1996



