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Greenhouse temperature prediction based on GA-BP neural network
LI Qicao, DONG Zijian

(School of Electronic Engineering, Jiangsu Ocean University, Lianyungang Jiangsu 222005, China)

[ Abstract] Temperature plays an important role in the growth of crops in the greenhouse. In order to manage and control the
temperature in the greenhouse more accurately, a genetic algorithm—optimized BP neural network prediction model ( GA-BP) was
proposed to predict the temperature in the greenhouse. In this paper, the genetic algorithm is used to optimize the weights and
thresholds of the BP neural network, so that the model avoids local optimization, effectively improves the performance of the
traditional BP neural network prediction model, and makes the predicted temperature more accurate. Experiments show that when the
number of hidden layer nodes is selected to be 7, the prediction result of the GA—BP neural network prediction model is the best,
and the mean absolute error (MAE) , mean square error (MSE) and mean absolute percentage error ( MAPE) are 0.441, 0.276, and
0.525 respectively. Compared with the traditional BP neural network prediction model, it has increased by 13.2%, 38.4%, and 21.
5% respectively.
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Fig. 1 Structure of BP neural network
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Fig. 2 Flow chart of genetic algorithm to optimize BP neural network
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Tab. 1 Partial sample data

H Fisf i) R/ C MR/ % EACBRIKEE/ (ppm) LIEEG /% LIERES 0 LA %
2022/8/21  18:40:38 28.2 87 361 25.2 26 70
2022/8/21  19:19:41 27.8 86 359 25.2 25 70
2022/8/21  19:34.55 27.8 86 360 25.1 26 70
2022/8/21  19:50:10 27.6 86 359 25.2 25 70
2022/8/21  20:05:24 27.6 86 358 25.2 25 70
2022/8/21  20:20:39 27.5 86 358 25.2 25 68
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Fig. 3 Genetic algorithm fitness curve
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Fig. 4 Comparison of GA-BP and BP training effects
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Tab. 2 Comparison of evaluation indicators of the models

T GA-BP BP
MAE 0.441 0.508
MSE 0.276 0.448
RMSE 0.525 0.669
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