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Table2 Designs of fertilizer inputs and grain yields for different

treatments
kg * km?
5 A N P K AR T XTI /MXIT
1 NoPKo 0 0 0 6153.08 5952.98 5902.95
2 NoPK; 0 90 90 705353 615308 6953.48
3 NiPK; 90 90 90 670335 650325 6553.28
4 NpPK, 180 90 90 630315 625313 6303.15
5  NiPKy 270 90 90  6353.18 635318 6603.30
6  NoPK, 180 0 90 580290 620310 6503.25
7 NaoPKp 180 45 90 655328 695348 6603.30
8  NaPKo 180 135 90  6303.15 675338 7053.53
9  NPK; 180 90 0 6053.03 650325 7253.63
10 NPKs 180 90 45 635318 6753.38 6203.10
11 NsPK, 180 90 135 580290 700350 6203.10
12 NiPK; 90 45 90  6103.05 6153.08 5902.95
13 NiPK; 90 90 45 630315 6653.33 6303.15
14 NPK; 180 45 45 630315 640320 6953.48
R3 HEREIRE
Table3 Model fitting errors
I Il I v
R IUE RS 0.0699 0.0143 0.0171 0.0185
T MUEIRE 0.0403 0.0117 0.0145 0.0151
TIRE RS 0.0515 0.0131 0.0156 0.0167
T4 BEFRE
Table4 Model prediction errors
1 2 3
TRz 0.0110 0.0169 0.0119
TR P ¥1% 22 0.0354 0.02844 0.03964
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Algorithm of fertilization model based on intelligent computing

Yuan Yuan!, Li Miao'*, Li Lujiu?>, Zhang Guobing™?, Chen Xi'®, Wan Li'
(1. Institute of Intelligent Machines, Chinese Academy of Sciences, Hefei 230031, China;
2. Soil and Fertilizer Institute, Anhui Academy of Agricultural Science, Hefel 230031, China;
3 Schooal of Information Science and Technology, University of Science and Technology of China, Hefei 230026, China)

Abstract: When traditional mathematical statistic method is used to build fertilization model, the structure design and
factor choosing largely rely on prior knowledge. Consequently, the result is somewhat casual and subjective. In order to
settle this problem, this paper applies Genetic Programming(GP) to construct initial fertilization model and then applies
Genetic Algorithm(GA) to optimize the parameters of the initial fertilization model. In this way, an optimal fertilization
model comes into being. Meanwhile, the authors present a method for improving the production of GP/GA initia
population, the method decreases evolution generation and improves convergence efficiency. Experimental results show
that this approach can build very accurate model without any prior knowledge, which contributes as theoretical
foundation to the application of fertilization model in vast rural areas.

Key words: fertilization model, intelligent computing, Genetic Programming (GP), Genetic Algorithms (GA), fitness
function



