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Accepted: The purpose of this research is to evaluate the amount of nitrogen and leaf
2'\3;52;?:22&?24 sheath moisture using remote sensing and artificial intelligence models.
December 26, 2024 For this purpose, three models of support vector machine, random forest
and artificial neural network were used, and vegetation indices and single
bands of sentinel 2 satellite were used as input to each model. The results
showed that in the simulation of leaf nitrogen, single bands B2, B3, B4,
B5, B6, B7, B11, B12 and NDVI vegetation index and in the simulation
Keywords: of leaf sheath moisture in bands B2, B3, B4, B5, B6, B7, B11, B12 and
Remote Sensing, vegetation indices NDVI, NDMI and LAI are more important and were
Sentinel 2, Vegetation considered as inputs to the models. Also, among the models, the random
index, Crop Monitoring ' forest model in nitrogen simulation with R2 equal to 0.88 and RMSE equal
to 0.06 in the training phase and R? equal to 0.93 and RMSE equal to 0.05
in the validation phase had the best performance. In addition, leaf sheath
moisture with R? equal to 0.88 and RMSE equal to 0.71 in the training
phase and R? equal to 0.92 and RMSE equal to 0.59 had a better
performance in simulation.

1.  Introduction

Measuring the parameters affecting the growth, including the percentage of nitrogen in the leaves and
humidity, is necessary for scheduling and determining the irrigation time of crops. Therefore, in order
to correctly and accurately schedule the irrigation of sugarcane fields, the main aim of this research is
to estimate the amount of nitrogen and leaf sheath moisture in sugarcane fields using field information,
remote sensing and its simulation with artificial intelligence.

2. Materials and Methods

In the current research, the amount of leaf nitrogen and the moisture content of the leaf sheath were
investigated on certain days of the hot months of the year. Sentinel 2 satellite images were used so that
the date of the satellite passage was consistent with the field data from the Amir Kabir Agriculture and
Industry Unit. Bands B2, B3, B4, B5, B6, B7, B8, B9, B11 and B12 and Vegetation indices are used to
monitor nitrogen and leaf sheath moisture parameters. Modeling of all measured and estimated
parameters from satellite images was done with support vector machine (SVM), random forest (RF)
and artificial neural network (ANN) models in MATLAB software. Then, the best model was used to
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simulate leaf nitrogen content and leaf sheath moisture. Pearson's correlation was used to determine the
most important input parameters of artificial intelligence models.The models were evaluated using
statistical indicators.

3. Results

Based on Pearson correlation, the most important influencing input parameters are bands B2, B3, B4,
B5, B6, B7, B11, B12 and NDVI plant index on leaf nitrogen and bands B2, B3, B4, B5, B6, B7. B11,
B12 and Vegetation indices NDVI, NDMI and LAI are on leaf sheath moisture. The results of leaf
nitrogen modeling showed that, in the training stage, RF model with R2 equal to 0.88, RMSE equal to
0.06 and rMBE equal to 0.19 compared to ANN and SVM maodels, respectively, with R2 equal to 0.63
and 0.53, RMSE equal to 0.08 and 0.1 and rMBE equal to -1.01 and zero have performed better. Also,
in simulating leaf sheath moisture values, the RF model with R2 equal to 0.88, RMSE equal to 0.71 and
rMBE equal to 0.09 had a better estimate than ANN and SVM models.

4.  Discussion and Conclusion

The results showed that the most effective inputs of the models were in the simulation of leaf nitrogen
values of bands B2, B3, B4, B5, B6, B7, B11, B12 and NDVI Vegetation index. In leaf sheath moisture
modeling, bands B2, B3, B4, B5, B6, B7, B11, B12 and Vegetation indices NDVI, NDMI and LAI
were identified as the most effective inputs of the models. Also, among all the simulation models, the
random forest (RF) model had a better performance in the training and verification stages in simulating
the amount of leaf nitrogen and leaf sheath moisture. Also, the distribution maps of actual amounts of
nitrogen and leaf sheath moisture in the monitored fields show significant changes in nitrogen and leaf
sheath moisture during the period under study. Finally, the use of artificial intelligence models, from
the two categories of machine learning and deep learning, are able to predict with sufficient accuracy,
and their use in agricultural studies is suggested.
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