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Crop growth simulation model for greenhouse crops based on Agent

WANG Ji-zhang, ZHOU Jing, LI Ping-ping

(Key Laboratory of Modern Agricultural Equipment and Technology ,Ministry of Education/ Jiangsu University , Zhenjiang 212013, China)

Abstract: To find a solution to poor generality and reusability of crop growth model, the framework of greenhouse

crop growth simulation model was established based on Agent. The structure and function of model Agent, management A-

gent, communication Agent, and communication transport system and model catalog service agent were analyzed. Based on

XML, the communication between Agent and catalog service system was achieved. And the model was described based on

program logic mixed (PLM) method. Based on JADE platform, the software for greenhouse crop growth simulation model

was developed. The system could realize the simulation of cucumber growth.

Key words: greenhouse; growth model; cucumber; Agent
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Fig.1 The frame of crop simulation model based on Agent

2 BT XML iR EAEY A KR
AgentF /N

2.1 ETEF-ZHEEGHEE Agent TR

BEAY (1) 72 7 -2 48 1 &5 ( Program-logic mixed,
PLM) J7 ik A5 G BT H IR R e 2 m 1 M2 B 3k
ANERL R AR BAT 5 [ R AR e R
HEA B2 S 41 3O D BE A — R L s 7
WS AERE T PLM AL R R Oy i A R
AL R W, o P 0 70 2R AR B 2 33 11 5 B X
AN TR G T AR ) P AR N SR 1 2 A0

BEESHL(setParameters ) AT LT (executeModel ) |
IRIEE R (getResult) 55 77 1, R G0 1o #5180 0 JE 42
PO BEAT B B MRS BRIk
FHRERIEC S SO R s, SR LT XML #3845 8L
LN R I TN TR O RV A e
e Lk 1 s,
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Table 1 Configuration document of the model

<Model_Agent>

<Ma_ID></Ma_ID>
<Ma_Attribute>
<Ma_Name> </ Ma_Name>’ #5144 Fix
<Ma_Category> </ Ma_Category > FAIZS |
<Ma_Comment> </ Ma_Comment > ° 18 3 fi#
</ Ma_Attribute>
<Ma_Belief> ¢ # RIS %
<Input Parameters> ¥t A S5
<Parameters] >------ </Parametersl >
<Parameters2 >------ < /Parameters2 >
</Input Parameters >
<Output Parametersl > * % th B35
<Parameters] >-+---- </Parametersl >
<Parameters2 >--+--+ < /Parameters2 >
</0OUTput Parameters>
</Ma_ Belief>
<Ma_ Desire>
</Ma_ Desire>
<Ma_Intention> ¢ 571 5 Hf
<Path> </ Path > 4%
<Class Name> </ Class Name >‘ 254K
<Path></Path>
</Ma_lIntention >
<Ma_State></ Ma_State >
</Model Document>

2.2  ETF XML #& B F#it
TER RV EPIR AT | — e dE 2 1AL i 45
TR Z (AL AE S HORBE (1A ELIK &R | [] Ao A A
T S A B SR AR UM OGS B, an T4 B AR 2
B TR 75 A A FH AT W VR A A A RE R AT 1
T o BB A )R A T TR R A AR
HETEATY . AR RGR T XML B RE 45 1 4
IR RE SIS AB L R i p e, 3R 2
T XML %) H s IR 55 s iR i LA Z5 1)
2.3 ETF XML #J Agent 1815 thill#ik
Sid T Agent 19 53 A AL R 45 1Y) 2
K, FIBF R R R LR, i XML i F B
HIE-EIKME IEEAE WEB IRG vk 2 i, A
A4 R XML & 5 9B Agent 115 Pl id
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4 Agent T EEHATEAFI, F A XML $4 Fr 2455 1Y
THE W ZSE T ACL 4 B 3t 2 Sk 7 B A 34 7
B 3) FIMABNE B AL R BAE 2 FE A-
gent M {F IR b T4 S B T L 1Y XML B4k
FATIL, I E AL AR R HAT AL R, I Agent U
BT S5 R AR s A A5 ML ) R AT A b, AR
XML HLI T A Agent TH B

F2 HEEFH XML #i80
Table 2 Document of model catalog based on XML

<Model_Catalog>

<MC_ID></MC_ID>
<MC_Attribute>
<MC_Name> </ MC_Name>’ #51 H 544 FR
<MC_ID> </ MC_ID >* B8 F 524 5
<MC_Comment> </ MC_Comment >* F58 H 3% i
</MC_Attribute>
< MC_SUB>‘ F#5#1 H 5%
< SubModel1> ‘ F#I |
<Model_ID>:----- </ Model _ID >
<Model_Name >------ < / Model_Name >
</SubModel1>
<SubModel2> ¢ Ffi# 2
<Model_ID>:----- </ Model _ID >
<Model_Name >------ < / Model_Name >

<Output Parametersl > it S %

<Parameters] >------ <Parameters]l >
<Parameters2 >------ < Parameters2 >
</MC_SUB>

</Model_Catalog>

%3 FIPA-ACL & B/ XML &R
Table 3 The messages of FIPA-ACL based on XML

3 FRAUSK i o

P 2 SR SR A AR, Y B R R A 1l A (7]
B BRI TR Agent DM H SR 55 %4 , A
TR A AR LSRRI, 0 SRAT 78 4R i A
B B SR AT 55 SR A Y Agent, I3 i 62 741
Agent fIIZARE R TR P AT B P 458, OF 190 D5 1)
Agent JIETHEAER Il AL D BE A
UNSRANAFAE ELHOR AR LRSS gt 5[]
T i 2% TS VRS ) R A AR ER A5 R A A 2R
7] Agent, UNSR T [A1EHL ICIESR AR , WK fa] sl it — 20
oM ARG BEA MR T 58, RGN E A
AR A SRR A DU g ACBI AR | 3% [ 1 2
T HITHEA TR TR NS A iy U i1 2k
MfEE.

<Fipa_message>
<Inform></Inform>" 14 B 4514
<Sender> ‘¢ % i% Agent
<Agent_identifier>
<Name></Name> ‘ Agent SR
<Address> ¢ Agent Hiht
<URL>---</URL>
<Port>---</Port>
</ Address>

</ Agent_identifier>
</Sender>
<Receiver> ‘ I Agent
<Agent_identifier>
<Name></Name> ‘ Agent SR
<Address> ¢ Agent Hht
<URL>---</URL>
<Port>---</Port>
</ Address>

</ Agent_identifier>
</Receiver >
<Content>---</Content>" {1 B N 7
<Reply_with>" 7§ B 45 R U5 1) Agent
<Agent_identifier>
<Name></Name> ‘ Agent & F
<Address> ‘ Agent it
<URL>---</URL>
<Port>---</Port>
</ Address>

</ Agent_identifier>
</Reply_with>
<Ontology>" 1§ B S84
<DataTypeProperty>
<Object_Property></Object_Property> ‘ X} 4 J& I
<Class>’ A4k
<RdfID>---</RdfID>
<SubClassof>---</SubClassof>

</Class>
<Relation></Relation >’ AR AFH 5 5
</DataTypeProperty >
</ Ontology>
</ Fipa_message >

4 FHF JADE W 8N KA R
ST K

4.1 REFERIME
ARGV RATTF -5 FEALHE
(D) BAER G . R AMER Windows 2003 Server;
(2)Java 1 F 5 2K H JDK 1. 7;
(3) WEB %54 : & Apache Tomcat 7.0.27.0;
(4) B :MySQL 5.6
(5)Java &6 . K H Netbeans 7.2;
(6) Agent F & F 5 : K JADE 4.2( Java Agent
Development Framework ) *F- 55, JADE & —1~5%¢ 2 H
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Fig. 3 System architeture of greenhouse crop simulation
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Table 4 Simulated results of greenhouse cucumber growth

R . AR SOR R AR, AR NN B Bk R g
A1 3 2BC LY BT, A8 ko, R AR AE 4 PR
ARRE N, BRAT ) BE XA, MR ARG B N 1 m?
2.5 ¥k,

AN T WIN AR 7 d 224 P47 B3R 1 B
FE BB 35355 — 00 3 R KR 225 it
LTI 2 S i (s L LU = G TR /N
JEAERERE T 105 °C A7 20 min J5, 4k4E4E 80 C T
HEZRAE BT, 0 i BR B 45 H0 20 19 B i (OFG  )
0.01 g), HFbREE N A YR S AR WIS #1853 il B
i, JFIC SR H I 7 251 s 0 R i ) B TR
S SRR/ INAN ] 9 SR SE R BT B, AR S 7EREAE
105 °C A7 20 min,80 CHLZEIE Fist , Z 5 FRE i
H# O 0.01 o) iR E &,

DI BT B AR 25 73 T Ry 3] A T AR AU
B, AR P o AR SR RN 4y AR TR SR
B NS BN A ORI, it S 808 T iR B
S 1 N 7 T 08 2y BB LN Sl E
S, R T TR R ABLRLR T ) 5T A3 e AR
RUPEATREHL, B EE R IR 4, R 4 hofLIEH
T A FR G T A ST ) AR KA A SR &
YEPI K AR,

R TR B () Ml O TR () MbkHL FH TSR (o)

o CC-d) gl % B S % B S m
2H25H 73 0.129 0.217 -0.088 0.128 0.172 -0.044 0.001 0.045 -0.044
3H10H 151 0.223 0.390 -0.167 0.221 0.320 -0.099 0.002 0.071 -0.069
3H25H 367 1.007 0.583 0.424 0.997 0.496 0.501 0.009 0.086 -0.077
4H9H 482 2.235 8.913 -6.678 2.214 8.472 -6.258 0.021 0.441 -0.420
4H2H 806 17.932 17.648 0.284 17.542 16.998 0.544 0.391 0.650 -0.259
5H6H 940 35.124 36.323 -1.199 34.142 34.960 -0.818 0.982 1.363 -0.381
5H2H 1165 68.616 56.200 12.416 66.671 54.682 11.989 1.945 1.518 0.427
SH28H 1 258 77.818 68.208 9.610 75.612 66.187 9.425 2.206 2.021 0.185
6 H12 H 1 663 90.220 91.107 -0.887 88.014 88.977 -0.963 2.206 2.130 0.076

6 LEip (1) AR R IR 2 1 A KA IOURE B P 2R 48 i 5

OSBRI A I R A AR TR T2
Agent [l 35 15 W A2 B PDUBRE TR R R g8, B
FLAE

SROEHEST TR T £ Agent R EAEY) A= KA AR 7Y
ERGUAR AR B ALE R GE 03 A Uil 2 5
R WU FAAAE I JFXT RGEIREHEAT T 04T,

(2) Ko ALY Agent SRS Agent JAFIR] A-
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