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Abstract
Machine learning (ML) and deep learning (DL) measures may help resolve sophisticated computation logic in assimilating remote sensing data into a process-based crop model. These can advance mathematical crop modeling approaches that integrate these structures into a process-based crop model capable of reproducing crop growth. This study aims to develop an advanced fusion methodology for estimating leaf area index (LAI) using climate and remote sensing data for rice and soybean employing ML and DL models.
We investigated suitable ML regressors to estimate rice and soybean LAI values based on the relationships of LAI with three climate factors and of LAI with remotely sensed vegetation indices.
In estimating LAI values using climate factors, the XGBoost regression model showed the best performance with test scores of 0.85 and 0.91 for rice and soybean, respectively, out of the ML regression models. In addition, we found that of the 10 ML regressors explored, the random forest regressor was the most effective LAI estimator. It even outperformed the DNN regressor.
[bookmark: _GoBack]Conclusion: We assume that the advances obtainable in this study can improve crop growth and productivity monitoring performances by integrating a crop model with ML and DNN schemes.
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