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Fig. 1 Overview of parallel simulation system structure
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Fig.4 Mechanism of parallel growth modeling
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Fig.5 Different direction 3-D views of uniaxial scattered bamboo rhizome at different growth days

(a) 200 d =H4ESCRMIALE  (b) 200 d = 4% i &

®)
6 A MU AR A M T AR 25 = ML

Fig.6 3-D views of simulation for different scale

of scattered bamboo rhizome
(a) 3Bk 15 WA E =4 S0IRIE (b) 4 BRopy S0 B =4k
EOALIE () 4 HREAAY A0 2L = 2 52 IR R L 1A
S, ARAFE A 3R, 0 A E E] (R AR AE
Ip) RIS N A7 FE T A A G B , SR G- S 4
It Microsoft Excel 34T i 2% fL &, 52 56 4% 3 10
Bl 7.8 iR

14000 - e
14k
2 L
g 12000 3tk
= 10000F [ Stk
= 8000f 7H
= o
4000
2000
0
800 ¢
JE73
2 3k
s 600r I 5
& 7H
E 400 ERa
z S
200 \ :
ZIN §r\
7 o \
. AN.ZN. 7N 7
6 9 12

REDSE
Bl 7 300 d AN [R] BR RO 25 5095 A B 215 RO AT 07 5L
Fig.7 Single node and multi-nodes parallel simulation for

different scale of scattered bamboo rhizome at 300 days
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Fig.8 Single node and multi-nodes parallel simulation for

different scale of scattered bamboo rhizome at 340 days
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Abstract; Nuclear magnetic resonance (NMR) technique has been broadly used in probing plant water
relations. However, the relationship between NMR parameters and photosynthetic traits is still not clear.
An NMR system was constructed to perform non-imaging relaxation measurement or magnetic resonance
imaging on wheat non-invasively and non-destructively. It was found that from the onset of leaf

senescence to the degradation stage, the average T, relaxation time (T, .. ) increased gradually and the

chlorophyll content decreased, while the amplitude (A) of T, relaxation spectrum and water content kept
stable. When wheat leaves approached cell death, all of the above mentioned NMR and physiological
parameters decreased to its minimum value. It was deduced that A and the water content of wheat leaves

were linearly correlated. On the other hand, T, was related with leaf senescence status. Therefore,

non-imaging T, relaxation technique was thought a fast and powerful method to estimate the senescence
status of wheat leaf. In addition, T, weighted imaging and T, weighted imaging could represent leaf
physiological status directly based on the relaxation property. T, weighted imaging was comparatively
time-saving, whereas T, weighted imaging was much more sensitive to leaf aging.

Key words: Wheat leaf Senescence Nuclear magnetic resonance T, relaxation time  Magnetic

resonance imaging
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Parallel Simulation of Uniaxial Scattered Bamboo Root System

Zhang Yunwei' Yu Yong' Wang Dalong® Zhou Xuan® Wang Yanjun’
(1. Faculty of Information Engineering and Automation, Kunming University of Science and Technology, Kunming 650500, China

2. Faculty of Modern Agricultural Engineering, Kunming University of Science and Technology, Kunming 650500, China)

Abstract; During the simulation of bamboo rhizomes, there are some faced difficulties caused by high
strength of calculation and large amount of data. Therefore, it is hard to satisfy the simulation
performance requirements by wusing traditional architecture based on single processor and serial
computing. In order to solve this problem, a multi-nodes parallel simulation mechanism was proposed
based on network compute cluster, and the parallel simulation platform was built for uniaxial scattered
bamboo rhizomes. The parallel simulation platform was composed of modeling node, task managing node,
graphics node and network switch in hardware. The growth model of uniaxial scattered bamboo rhizomes
was constructed on the basis of SimRoot model, whose geometric architecture parameters and growth
parameters can be obtained through experimental observation. Function decomposition method was used
for dividing integral task of growth modeling into fragments, and the corresponding task scheduling mode
was established. Then, multi-nodes parallel growth modeling mechanism was designed. Finally, as an
example, multi-nodes parallel simulation experiments for Phyllostachys parvifolia were executed. The
experimental results show that multi-nodes parallel simulation based on network computer cluster appears
to have obvious efficiency in reducing memory demand and simulation time, which has good adaptability
to the large-scale simulation of scattered bamboo rhizomes.

Key words: Uniaxial scattered bamboo Underground rhizome Parallel simulation Growth modeling

Network computer cluster



