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Rapid Calculation of Forest Growth Model Based on Reciprocity

DONG Tianryang WANG Hao CHEN Qiao-hong YU Jiao-hong
(College of Computer Science and Technology,Zhejiang University of Technology, Hangzhou 310023, China)

Abstract The research and exploration of reciprocity between plants can strengthen the construction of mixed forest.so
as to improve the productive forces of forest. In order to simulate the growth of plants under reciprocity, this paper
presented a rapid method of forest scene visualization. This method considers the plant benefit index,growth rate, plant
biomass. plant current environmental conditions and other parameters. It uses a pixel method for the rapid calculation of
Lotka-Volterra model and individual plant growth model, and simulates the plant growth in 3D space according to the
dynamic change. Through simulating the mixed forest of ash and larch, the experimental results demonstrate that the
approach to simulating the plant growth based on reciprocity is effective and practical.

Keywords Reciprocity, Forest growth, Influence circle, Simulation technology,Biomass

) N
, N o )
o , s
s s
ol N Lotka-Vol-
s N terra ., Lotka Volterra Logistic
) (21 , 81 Lotka-
N N Volterra 3 s N
. . s
s , .
o , , Lotka-Vol-
N terra c . P
o ,
. . 2005 0o
51 s R R Lotka-Volterra
o ,
(61672414,61572437) .
a977—>, s , ,CCF s . , E-mail; dty @ zjut. edu. cn; (1990—),
s H (1989 —>, s 5 (1988 —), s

174 -



2.1

Lotka-Volterra Lol ,
. Lotka-Volterra

. Berger FON

[12,13]

[14]

Lotka-Volterra Lol
. FON ,FON
9 1 )
FON#£ A THER Lotka-Volterratf &

1

s

Lotka-Volterra s

[6-8]

LIPN
BiA
L]

Lotka_Volterrafi & 3
1 5 RE F 4 Fonté

A, EHHEES

Lotka-Volterra

FON

Lotka-Volterra
. Lotka-Volterra
[@D)
ﬁa N
(1J\J, _ - EE[L = AV
& =N, K,JriK; )
(D 7 s N;
si=1,2,,n, n
1,2, mn>m), i m
7 37 7
5 ]‘ i
2.2
A b
A . A
A
L2151 - Berger FON
(31 FON
[11]
FON
R FON s
FON s
o 2 .
, R, , B C
R(‘7DAB A B SD/\(‘
C o Day <R +Rp,
B A H D/\(' >RA +R( ]
s € A o

A

C



Weiner

[=3D.d”
i=1

1982

.d; 7
Jan Leps
[16] [17]
s
’
(18],
m D
2 Soareij X5
. = shareij D(
! S Foni
' [
. Sdmmj l
1) San i
i J o
3
3.1
,
b
,
s
3(b ,

« 176 -

1984

»D; i

Pavel Kindlmann

]

[14 ,
(2 ’
° m D R
>S, - $
=D Dr
' S Foni
sashyesym
{1.3,5} 1.3.5
(3) @
D2 D3, R¢ @
s Ris5 =R1% R2%R3; ‘90‘
D, i 3 Skoui
4 9
3.2
3(a) ’
b /1 o
JT |||1)\
4
Sthl ’
Step2 s

4



; count=map. get(bc) ;/ * , key bc  value
Step3 5 1%/
Step4 s map. put(bc, + +count) ;
Step5 . Stepb6; telse {
Step5 , map. put(bc, new Integer(1));/ * . key=c,
value=1 */
+1; '
Stepb6; )
Step6 ,  Step4; )
s : T -
Step7 , ()
QCR+1D2* f(n),
f(n)<<gl circles. length, fn) =gl cir-
cles. length—1, T(n)= (2R+1)2* (count—
D, ,R scount
5(a) 5(b) o °
4
=1
s o 6
-
nsideCircles(i,j,gl_circles[0] > ’ ’
g ; < IS ’ °
v T 5000 100
8 )7 F kv IS
i SRt AR E R 3 »
7 A A E AR Fs bombor 7 7k, E : )
| k=k+1; *
E\ » L ] »
L L * .
b ® ® »
- ® [ ] [
- .
5 = » * . °
® » [ »
A 4 » . Ld ®
count=map.get(bc) map.put(bc,ne ® . * .
_ — map.put(be,++count) | | w(Integer(1)))
iterator.hasNext
48 2 [El =entry.getkey() 6
%1 F =entry.getvalue()
B : *
[ . . 0. 5m, N =0.001(kg).N =
(a) R F W) (b) Gittaz E R E
0.01(kg) , ’
5
for (int i=—R;i <<= R;i++) 1
for (int j=—R;j] <= R;j++) { Oms;
k=1;// 2R+1D? 9
if (InsiderCircle(i,j,gl circles 0] == 1) {
Oms;
be=%0";
6
while (k <Z gl circles. length) {
Oms;
if (InsiderCircle(i,j,gl circlesik])== 1) { ms
be+=*" "+k; 10 ’
) 0.031s;
k++5//  QRED? % 26 '
} 0.047s,
if (map. containsKey (bc)) {/ % map key be s s

*/

« 177 -



30

178

10
20

B
|[227 sven ssom gmss wrom e v

9 30

Lotka-Volterra

Lotka-Volterra

’

[1]

2]

[3]

[4]

(5]

(6]

7]

[8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

; . — LJl ,
2004,24(6) :1243-1251
L. »2005,16(3) :573-578
Bao G,Li H,Zhang X.,et al. Large-scale forest rendering: Real-
time, realistic, and progressive [ J]. Computers &. Graphics,
2012,36(3):140-151
Bao G, Li H, Zhang X, et al. Realistic real-time rendering for
large-scale forest scenes[ C] // 2011 IEEE International Sympo-
sium on VR Innovation (ISVRD). New York:IEEE,2011.217-
223
Gumbau J,Chover M, Remolar I, et al. View-dependent pruning
for real-time rendering of trees[J]. Computers &. Graphics

2011,35(2):364-374

[M]. : ,
1990:195-196
, , . L1l
( ),2009,45(1):7-12
0. .
2006,23(2) :71-74
[D].

,2005
Lasky J R,Bachelot B, Muscarella R, et al. Ontogenetic shifts in
trait-mediated mechanisms of plant community assembly [ ] ].
Ecology,2015,96(8) :2157-2169
Alcantara ] M,Rey P J,Manzaneda A J. A model of plant com-
munity dynamics based on replacement networks[J]. Journal of
Vegetation Science,2015,26(3) :524-537
. . . L.
,2004,24(6) 11381144
Alsweis M.Deussen O. Modeling and visualization of symmetric
and asymmetric plant competition [ J]. Eurographics Workshop
on Natural Phenomena,2005,83-88
Weiner J. Neighborhood interference amongst Pinus rigdata in-
dividuals[J]. Journal of Ecology,1984(72):183-195
[J1. +2015,24(2):97-103

Leps J.Kindlmann P. Models of the development of spatial pat-
tern of an even-aged plant population over time[ ]J]. Ecological
Modelling,1987,39(1/2) :45-57

[Jl. ,1989,9(1) .52~
58

[D].
,2009



