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Abstract

In order to provide an effective tool for light distribution calculation within crop canopy on
Windows platform, a light distribution calculation system derived from RGM model was developed
using C + + language and OpenGL library. A maize canopy geometrical model was taking as the
experimental example. Parameters were selected on the basis of feasible RGM model. The related
methods were improved according to the characteristics of crop canopy. On the basis of 3-D maize
canopy model, the light distribution situation of each organ facet could be calculated in real time by
using parameters input via human-computer interaction. The system had user-friendly interface and
was easy to operate. It only needed few input parameters and most parameters were meaningful in
botany and agriculture.

Key words Crop canopy, Radiosity, Light distribution, Simulation

a|= OISR DR IE oA T J3E 194 (7] e 240 o i s 3 1

2 8 ONE 20108/ EJLIF I S N SNk

TERIE 26 o0 A OB G A P A Bl e )2 PR AT R R B 0, 85 455 R B IR
AOCHRE . il R B R BEDL AT BT SR 28, EHERR % (projection Z-buffer method, K PZB) £
Chelle %Rl Sinoquet %12 ¥ ZE AW BRI 93 7 1 56 J2 A K PR 1 49 = 208 A1 (1 A DL ASE 81 40
Bl FEEST T AT AR RO IR R SR R S B W S B SRR A

Wk 91 2009 -07-10 &R A4 2009 - 07 - 22

* ER ARRHEIE W BT H (30700493 ) 1 E %K “863" M ARBFSE & BT ¥ B3 H (2007AA102224)
TEE ' IR4EsE, BYH TR, F B MNFAEY =4 B L BB, E-mail: wenwl@nercita. org. cn
BIIESE: HF, IR0, FENFEDECARTTIIG , E-mail: guoxy@nercita. org. cn



T WAESE - IET AT R R T 5 R 191

AR T AL REARAIL I AN B 5 6 o A AL, Oy
B H BB AU T — R O 2 HE, )4
FRCERSRR SR X08  43 A 1) 5 ) 185 AR AR RA 6 T ek
SRR A A BT 1) 4 B R 56 T RE TR DGR
NP I B AR R, A A
X T IR 93 A HEA AR

R 2 2 A R (RGM) B B ML
PR A — AN Ty 3o AR HESELYT T 2006 4E A
AP R L RGERT A0 FOK AT 8L, T
SEEE MR RGM BRI T TR0 2 0 I B 1
oA N2, R 5 S 25 SR B B i) — Bk
Zhang 2714 2007 4EFIETF Monte Carlo 771X} K
2 BRI A0 HEA T TR A TR A R

RGM TEHSRAE Y 2 564341 J7 T & 28 AH R I
BRI AE Windows V& T S IERE S 24, i
MELAVE Ryt Sr i) T 2000 S Rk B B A 4% 5
P ARSCRI BRI 2 =7, He T RGM R B,
H C+ + 155 Fl OpenGL EIIE s EUZELE Windows “F
& T IFRVEMIE )26 it R 5.

1 REigit5x

1.1 REHLA

ARG FEZ5 LT ILA RS O EEY =4
st 3t . ORI EE B LA AEY) 5 /2 i 7e 3 3
(AR ISR RN A=k 2 LI IPNY | I E P DA
o OMEY)Z =45, R4S T R
PH B 22 5 REURE R0 R 25 WO A S RS O+ 45 T
JCZ B TR A F o DA Gauss — Seidel 1248 15 X}
R RRE Ty RESR A, T 45 SR AT SO i L A AT A
tbo RGIHRRAME 1 iR,

| [
BHE ) | il
I I |
AR | Desomons | [mAmarem

|I mﬁmﬁﬁgﬁﬁ |\

| I R |

K1 REiTHEmREE
Fig.1 System calculation flow chart
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class Element3

{

float area;

// T TG

Vector3 normal; // 1 [n]

Vertex3 * pvertex *'; /T i Al rgk 4

Point3 center; // [ 7CH AR R

float angle; // T TGS 64k e ff1

int lighted; // THI TG/ 5 4% I 5

float power _ direct; // K FH B #2248 5 BR B

float power _ diffuse; // 348 5 BB

float radiosity; / T JGH: & IR
Hs
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Fig.3 System operation flow chart
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Tab.1 Data before and after radiosity calculation
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