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Application of improved BP neural network in rice yield prediction
CHEN Jiahua', WU Yerong®, GAN Jinhong”, LIN Chengchun’, JIN Yawen®, LI Chengzhang®

(1 School of Physics and Electronics, Nanning Normal University, Nanning 530299, China;
2 School of Artificial Intelligence, Guangzhou Huashang College, Guangzhou 511300, China)

Abstract: Aiming at the problems such as poor accuracy and low precision existing in the traditional BP neural network in yield
prediction, an improved BP neural network rice yield prediction model (CGA-BP) is proposed. Firstly, establish data on rice
yield, meteorological environment (annual rainfall, annual sunshine duration, average temperature) , and field conditions ( affected
area of crops, sown area of rice); Then, in the traditional genetic algorithm, the probabilities of operators such as selection,
crossover and mutation were improved, and the BP neural network model was optimized through the improved genetic algorithm.
Finally, the BP neural network model, the BP neural network model optimized by genetic algorithm ( GA-BP), and the improved
BP neural network model (CGA-BP) were applied to conduct the prediction and analysis of rice yield in Hunan Province. The
improved BP neural network model (CGA-BP) was used to predict and analyze the rice yield in Hunan Province. The experimental
results show that; Under the CGA-BP neural network model, the prediction accuracy of rice yield was significantly higher than that
of the GA-BP neural network model and the BP neural network model. The MAE, MAPE and RMSE were 0.045 3, 0.017 3 and
0. 052 6 respectively, which increased by 5. 99%, 2. 29% and 6. 84% respectively compared with the BP prediction model.
Compared with the GA-BP model, they have increased by 4. 23%, 1. 60% and 4. 46% respectively. The average relative error
under the CGA-BP neural network model is only 2. 27%, which is 1. 75% lower than that of the BP neural network and 1. 06%
lower than that of the GA-BP neural network. It has been verified that the CGA-BP neural network model can predict the rice yield
more scientifically and reasonably, indicating that it is feasible and effective to optimize the BP neural network using the improved
genetic algorithm in the prediction of rice yield.
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Table 1 Production prediction results of BP, GA-BP and CGA-BP models

Ay A B BP  BP MIX%%/% GA-BP GA-BP MiX#R2/% CGA-BP  CGA-BP MIXHRZ/ %
2007 2.425 70 2.586 70 6.637 3 2.366 70 2.4323 2.346 70 3.256 8
2008 2.528 00 2.570 00 1.661 4 2. 664 00 5.379 7 2.609 00 2.966 8
2009 2.578 60 2.760 60 7.058 1 2.528 60 1.939 0 2.523 60 0.698 1
2010 2.506 00 2.685 00 7.1429 2.376 00 5.187 5 2.557 00 2.035 1
2011 2.575 40 2.703 40 4.970 1 2.626 40 1.980 3 2.596 40 3.494 6
2012 2.631 63 2.687 63 2.1280 2.603 63 1.064 0 2.643 63 2.166 0
2013 2.645 27 2.840 27 7.3716 2.689 27 1.663 3 2.664 27 1.852 4
2014 2.732 68 2.642 68 3.293 5 2.750 68 0.658 7 2.693 68 0.256 2
2015 2.756 75 2.854 75 3.554 9 2.616 75 5.078 4 2.718 75 2.212 8
2016 2.724 61 2.603 61 4.4410 2.823 61 3.6335 2.662 61 3.376 6
2017 2.740 35 2.911 35 6.240 1 2.848 35 3.941 1 2.644 35 1.934 1
2018 2.674 01 2.709 01 1.308 9 2.598 01 2.8422 2.678 01 3.328 3
2019 2.611 50 2.562 50 1.876 3 2.708 50 3.714 3 2.658 50 0.421 2
2020 2.638 94 2.647 94 0.341 0 2.504 94 5.077 8 2.577 94 3.0315
2021 2.683 20 2.746 20 2.3479 2.827 20 5.366 7 2.668 20 3.018 8
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Table 2 Prediction errors of each model

T AL A RMSE MAE MAPE

BP 0.121 0 0.105 3 0.040 2
GA-BP 0.097 3 0.087 6 0.0333
CGA-BP 0.052 6 0.045 3 0.017 3
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