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Fine-grained Simulation of the Plant Stem Growth Process
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Abstract

In order to simulate the growth of plant stem, plant stem and branches were divided into fine grit,
and the plant growth process was iterated by dividing the stem into tertiary structure of meristematic zone,
elongation zone, maturation zone. The parametric L-systems theories were applied in simulating the
geometry shape of the plant. This method can achieve a better result. For plant meristematic zone, three
kinds of lateral bud factor of flower, subaxis, leaf were set to improve the controllability of different
organs in plant growth. At last, the simulation experimental results showed that this method could reduce

the complexity of parametric L-systems, and make the real simulation of plant’s growth process and the

phenomena of botany.
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Fig. 1 Morphological

2 XYEIE

2.1 EWH AR E X5
R AR 40y 2 Al A A B A 0 i A K R
A7 FRERORLEE A9 R 2, MAROUE T ThT L S 4 B A ) i A

Ko S8 B RE AR R Hh AR ) T 43 A 202Uk o Ak R
(0, R 000y 3 A A A 4 A R i S R 2
FEFNAE TR RS, B TR A 8050 T A B 45 4 B e
BRI AR ZEAE RO A0 AR X P X A
X3 AN A R AR AL 1 B3 4 X TR A 4 ik 2
HESCHR[4,6] o ARGl B H 98 3 Aoy X, X
H =955 RS

(1) 73X MS (¢, bud, ) , 2% ¢ 45 1l A8 ) 19 A=
B A], 2 ¢ 35— i [B) S, JH TO0 350 100 oty 43 A= 20 404N
Wi o AT A A X, IR A3 ES ([, y,2],10) 6
Zfibud, FoR o B X EL R RE P A 1 I ZE AL 3
) 2 DR < Y8 A0 AR 28 19 flower M 25 57, ¥ 1 A
%l B subaxis ] 2 K, 8 Ak BL R B9 leaf M 2
Fon FoRMZER T, Ho<sn<3, WIEMY LK
JIT AL P9 A Ti] B S 42 ) AS ] 00 2 R - 1) A

(2) KX ES([x,y,2],0), EEFTMHKA
K, S8 vy 2 RN Y AEZS B A0 RN I B
x .z R Y ) BARE AL,y 25 WA Y AR A A R AR
b FE MK X BE N vz AR,y MK Y 25, 0]
AR Fh AS [R) 00 10 5 s A5 R TR ) R B 38, X
HA I o, Ry MR B 78 R DX T AL 14 i
BN ey = You + 10,0, AT KU — A8 5, dn] L
R

(3) AR IS([x,y,z] 1), FEIATRAE
K,y HIL AR x 2 28 K, AR A [F) 4 0 4 o 15
AFEMEREAE R, oo, RN L ERZAE S,
Xne“ =x“1d +t1jis

o v, A]

E&%Eﬁﬂ%ﬁﬂﬁw,t o
DAy — A B UL T LA B

LA S K 0 2 AU 25 0 EA
e T T U 2 B L R 6 5 A
e K T B 5 R

% B S 0 R PR, = 5 B
SN 2 B 3 T £ = 4 7
L B 4K 1 L B A 5
TR SH R

®1 =HEHEM
Tab.1 Attribute list of triple-structure

A A WRER RS WREdE BhEE SR
43R MS a 2 3FMUZER T MS.\ES
i X ES [ i y 2 18
MENX IS i i vz fHARfk IS

FE3HE DX ARAE AN R R 0 O o, B 3 A 25
DAL B I ) B R 3 A KRR



194 i3

NIV A = S

2011 4

& 2

Fig.2 Transfer diagram of triple-structure
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Fig.5 Model of false dichotomous branching
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