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The prediction of evaporation for citrus seedlings based on LSTM

DAI Qiufang™23, XIONG Shilu*?, LI Zhen!?3*, SONG Shuran'?3, CHEN Ziwei?, WANG Yuan'?

(1.College of Electronic Engineering(College of Artificial Intelligence), South China Agricultural University, Guangzhou,
Guangdong 510642, China; 2.Mechanization Research Office of National Citrus Industry Technology System, Guangzhou,
Guangdong 510642, China; 3.Guangdong Agricultural Information Monitoring Engineering Technology Research Center,
Guangzhou, Guangdong 510642, China)

Abstract: In this study, citrus seedlings were selected to estimate the predictions of evaporation. The air relative humidity
and temperature were collected by sensors and mass method was used to collect the mass change of crops in real time as
crop evaporation. The substrate relative humidity, temperature and EC value were used as environmental factors. With
environmental factors as model input and crop evaporation as model output, a long short-term memory neural
network(LSTM) prediction model was constructed. The optimized model structure and training parameters included 1
hidden layer of the LSTM model, 120 hidden layer nodes, 128 iteration samples, and 175 training iterations. The
activation function of the network is tanh function, the learning rate was 0.001, and the time step was 72. The coefficient
of determination(R?), root mean square error(RMSE) and mean absolute error(MAE) of LSTM prediction model were
0.993 9, 0.015 5 g and 0.011 3 g, respectively. Compared with the prediction effect of recurrent neural network(RNN)
and gated cycle unit(GRU), the predicted evaporation value from LSTM prediction model was closer to the real
evaporation value, and the relative error range of prediction results had the smallest fluctuation, RMSE and MAE were
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the smallest, and R? was the largest, indicating that the prediction effect of LSTM prediction model was the best among

these three models.

Keywords: citrus seedlings; evaporation; environmental factor; long short-term memory neural network(LSTM)
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Tablel RMSE and MAE of LSTM models under different network structures and parameters g
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Table 2 The prediction effects of the three models on citrus
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