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The simulation of Strelitzia reginae LAI (Leaf Area Index) based on the optimization

of Immune Evolutionary Algorithms(IEA )

YANG Huai-Jin, YE Zhi-Xiang" , ZHU Ke-Yun, QIAN Miao-Fen, YANG Ying-Chun  ( The Departmens of Ensironmental
Engineering , Chengdu University of Information Technology , Chengdu 610225, China) . Acta Ecologica Sinica ,2006,26(8) :2744 ~ 2748.

Abstract: Inmune Evolutionary Algorithm (IEA) was a kind of evolution arithmetic based on Genetic Arithmetic (GA), which
could strengthen the local search, and also considered the global search simultaneously. The present work took advantage of IEA
to simulate the leaf area index (LAI) of strelitzia reginae , being one of the tropical plant. A satisfactory result was obtained that
the average relative error was 3.44% . Therefore, this kind of simulation would probably give rise to some guiding signification for
the planting and manage of Strelitzia reginae . IEA was an easy and simple method for the simulation of Strelitzia reginae LAI.
Furthermore, it could also carve out a new way to establish the simulation model and parameter optimization of Strelitzia reginae
LAI.
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#8128 2 (Strelitzia reginae) B SBIEM , EXMBBREBHESE B EAEE, BRAERE, ZMN 2~4 cm, 7
MEBKHEEREE, KEAE . K 25~45cm R ~ 10 cmo R MAF(HESTHIIRERREREF), G
BECEMAR EERE ERRE, KERAHEZTHERE AENMEZRE, B, £2EH . EE.X
KA HG=MERESEBRESE:, REB 20HL2 00 FRLUNR B R BE LR RBFHET TH
BEMEMBENET i, EEBZNGEEREAET 3~ 42, EKAPKM=HHK  BHEFNER
o

NABEMEDEKEDEARN S ZHETMAREYERARVUSRER RS RERE
RIWRERBBOETDRERAEEER., DFk, REEYEXMRIBFEUNATRET — LSRR, FEE
FFR BEKBREYFE, HRTRREFAOEBRREEL TFREENES . B 20 12 70 ERWBILU
*,EHE. G2 LA RAFE BHIEMRLESER EARTHBEZHHE. REM 20 L 80 FRF
B EE L HRIFEE EREEARRRAENREST T EARBNER. RUF"HATBELHEEK
EHSEAERKE MXHRAERXR, SRR BE2FrNHBER KESHER EFHAEERKED
ABFRBMEX, AN HEXIARETE— LA T EER M mELAR., fEHCERREET GA
B—RiaRBER,FFLRERWHECEE, CATEE 2 EmRERED MR LRE, A XCKRH%
BB A B X AR B AT, VR AR SR U R SRR RMSET &2
FHEE, VIREENRE BUEBE 2 REEHEE AR L E RIS KE,

1 eE#LEEEN

18 1% B 1 (Genetic Algrorithm, 10 GA) R E R XN BREZEFEMBERB RN EYHALIBHY —FH2R
WAL REYE, B EATFL£ MR . %% 3 LH ¥ (Immune Evolutionary Algrorithm, f&jiC IEA) £ % F GA
B —FMIRRMER, KL RE R OHME L, R B PRRMR R E RSN E & AT
o NEMEXEH BERENMESERRFAENXREL, B, EREHEZSEEWREN, TRBES™4E
N fmagR F WA BB F AMME

GREHMCEENARET RSP AREENER, BN MER RSB A m b, B
EHERMENEM L EIREEZABRERBERNERERANESER, REHABERHES BHERE
A BRI . AERBEBRUT

(1) B E B A RER;

(2)TEMZ M P BENLF= AR DR BEAR N, FF T B I, B e B A 20,5

GIMBETIHNRME, ERTZRNERFRBEE =2 +1:

2 = xl, + N(0,8")

& = 8 xeT

RP, A NREZRABERB(AS>0); T AEKNHMLRE;S B RIrEEZ, NO,F) IREES M FE
HLEL

()T B -FABE A B35 D, 98 BRI

GIREVPGTEEG)MUA) , BEWH X IE&MH,
2 REMBSAE

HABRANSERANIERETR/EHBARA, ERGET FEREL TLREKLE, A B EHRE
F(S) L8 A BIRMHK (L) HEBEKEED), MK EFZEHRWERS,
3 BEEZMEREEEM
3.1 BEXmAREHEAE T

HEREHEMAEYHEEHNEESE, ThREAPEDH ERERAK x REEEF#HITREIEA
B, ZFEETHRAERIEMEENBRE. EAFNE.IASFHFEUERBEROED H @RI
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BESBFXTEBELAYFRENRRANEENBSEZHAESAINE BBEXHRFERKEAR. H
W, A&SCRAKEEAAENBE2mEAER. AIARNE. FERE xrx K xREEF B BBEZH
H AR B IR R

IAl = a+b+x+L-D (1)

K ,a,b AR R RS, LA ABBE2 M EAER, L ABEZHEFKE, D IBBEZHRAEAXRE,
3.2 ESE IR BERL

FMRREESINEELZEAT R RKE(L) HRARREE(D)MEPREBR(S)HE, AR ® %
(IEA)MER(D)PZE o, b FHITHRAL, BREFH o, b HBEHERA D) BPAHEE =M EmHRE BR3¢
SEHHTRAA, FERILRBERENEB R Minl, B RBEAZHER, TURFTERE RE NHER
EEH A NEFBIRRE RN

Zn)(LAI,. - 8.)°

= n-1

KA, LAL HESBE 2o mAEEERME, S, VBB 2 i mALWE, n RS
RS it AL B % (IEA) 3 SE BB AT B 100, R i Matlab W72, RIABRF 0T .

Min/ = (2)

clear all
L=[L,L,,L](i=1,2,3,--,84); while k < = p
D=[{D,,D,,,D,1(i=1,2,3,-,84); 1=0;
SC=[SC,,8C,,+,8C 1(i=1,2,3,,84); fori=1:n
Al = ag; . LAI(i) = A(k,1) +B(k,1)" (pi) "L{i)" D
Bl =by; (1);WC(i):(LAI(i)—SC(i))AZ;
P=DPos =1+ WC(i);
n=N; end
c=2; MINI=sqn(II/(n—1));
T =200; AA(k) = MINI;
A0=1.0; if AA(k) < =SU
Q0=1.0; SU = AA(k);
II=0; k9 =k;
fori=1:n end

LAI(i) = A1+ B1" (pi) " L(i) " D(i); k=k+1;

WC(i) = (LAI(i) - SC(i))"2; end

M=I+WC(i); if min(AA) > =Gl(c-1)
end Gl(e) =Gl(e-1);
MINI = sqn(II/(n -1)); else
G1(1) = MINI; Al =A(k9,1);
while c< =T Bl = B(k9,1);

A =rand(p,1); Gl(c) =min(AA);

B =rand(p,1); end

A=0Q0" exp(A0” ¢/T) " randn(p,1) + Al; c=c+1;

B=00" exp(AO” ¢/T) " randn(p,1) + B1; end
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k=1; Al
SU =100; Bl
k9 =0;

BREAEH:-BFOEBUBFAIEN LB TEEEBFWEEXRS BEEEA LI THHRFREFBAE
B L ABSBEMAKE; D, ABEEHABRAREE; LAl AB B2 ERHEREMME; sC, yBEXHE
FUSCWME; Al BRI S a5 Bl ISR SE b p IOTERBHEY N ABEAREG ¢ IORFLRYE Q0
R AR MPRHERE ; T Ry ik f0 S A, B 200; A0 HARAEE AR RE B 1.0,

BFEBEITERN:a = -4.8680,b = 0.2415, BPFFE LS HIE o F16 WERA (1) X888 22 o BLFE OB
AR Y

LAI = -4.880 + 0.2415« x « L + D (3)
3.3 EREREEZSN
RS S8 2% O A MO A LAL, AVES 2% of LSS AE S, , REUA TR As - LA = Su

sli
100% (R i = 1,2,-,84) RV HHIFREAS 3Gt FHT T MG R R REMMTERILE 1,

1 BIEHEREMNUMS LK
Table 1 Measured and analog values of strelitzia reginae LAI

TRE (cm®) BWHE(cm?) HHRE(%) THE(cm?) HHE(m?) HIFRE(%) TWE(m?) BWHUE(cw?) HIFRZE(%)
Measured values Analog values  Relative error  Measured values Analog values  Relative error  Measured values  Analog values Relative error

143.2 147.2 2.79 148.0 146.3 1.15 182.7 182.9 0.11
140.5 147.2 4.77 153.2 150.0 2.08 372.2 356.0 4.35
225.0 234.1 4.04 126.9 128.3 1.10 584.8 547.8 6.32
257.2 273.3 6.26 200.5 211.5 5.48 338.4 323.0 4.55
269.5 261.2 3.08 378.3 381.7 0.90 367.6 357.2 2.82
198.3 204.6 3.18 285.7 271.1 5.11 553.6 546.1 1.35
242.5 245.9 1.40 306.5 319.1 4.11 454.7 435.6 4.20
373.7 395.7 5.89 382.2 366.8 4.02 530.3 508.2 4.17
237.4 224.2 5.56 338.2 323.7 4.29 402.3 389.7 3.13
240.3 234.3 2.50 285.2 301.8 5.82 477.2 460.8 3.44
222.3 212.2 4.54 254.5 250.1 1.73 645.9 686.9 6.35
169.3 180.9 6.85 187.6 196.3 4.64 327.0 330.6 1.10
278.1 263.6 5.21 521.0 504.7 3.13 133.8 143.1 6.95
271.7 288.8 6.30 357.2 352.9 1.20 659.3 680.2 3.17
197.9 189.5 4.24 234.5 220.1 6.14 252.3 269.2 6.69
254.9 270.5 6.12 363.6 359.6 1.10 224.6 222.7 0.85
143.0 136.7 4.41 218.5 217.6 0.41 251.6 239.9 4.65
308.4 307.8 0.19 171.9 167.0 2.85 395.7 400.5 1.21
388.8 379.7 2.34 326.7 353.5 8.20 221.5 226.8 2.39
225.5 229.9 1.95 286.0 281.2 1.68 233.6 239.0 2.31
224.0 225.3 0.58 219.2 220.1 0.41 304.0 318.0 4.61
265.5 264.9 0.23 266.0 265.5 0.19 496.0 504.8 1.77
299.7 290.2 3.17 213.8 211.8 0.94 279.2 303.1 8.56
253.6 256.2 1.03 218.5 221.9 1.56 259.3 270.5 4.32
259.7 266.4 2.57 384.8 322.1 16.29 319.6 340.3 6.48
318.0 305.6 3.90 295.2 311.4 5.49 369.2 369.9 0.19
252.6 259.3 2.65 226.3 228.6 1.01 602.7 600.8 0.32
127.7 126.6 0.86 144.7 146.9 1.52 253.4 262.2 3.47

* yﬁﬁxiﬁﬁ(]\vemge relative error) :3.44%

BRI AUES, Q)RS E 2 ERELE FEXREN 3. 4% WAL RS TREY & B,
BAWREER
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A S e s AL L (IEA) MBS 2 2 M I ARG sk AT A 40, P XS IR E R 3. 4% MBHENE R,
MEEZREERER -ENEREN, REACEEATFEEZHEREREREE 57, v 8E2nE
BB AEBENE L RSRRATFRET —AFgR, RRENFHE-FPHRPEZE: (DAMNRRETE
MEE X EAERHETEL UEARBENRR BB E 2 REEEEAR R ™ A = R R #K
B QR AERATHEEYHEREIEARR, UEAEDIRAMRBEEAN R AR —K2H K
BR,EEFEBEENREEELAR %A . Bk,
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