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Integration of Machine Learning and Deep Neural Network Approaches intro 
a Process-based Crop Model for Prediction of Crop Growth

Jonghan Ko*, Taehwan Shin, Jiwoo Kang
Chonnam National Univ., 77 Yongbong-ro, Buk-gu, Gwangju 61186, ROK, South korea

Deep neural network (DNN) and machine learning (ML) techniques can be promising tools to 
advance a mathematical crop modeling methodology based on integrating these schemes 

into a process-based crop model to predict crop growth. This study proposes developing an 
innovative hybrid approach of weather data prediction and leaf area index (LAI) estimation for 
rice, employing DNN and ML models. We investigated suitable DNN models for the weather data 
prediction and explored the LAI estimation of rice based on the relationship between LAI and 
weather factors using ML regression models. Our preliminary investigation outcome shows that 
the XGBoost regression model is the most effective for the LAI estimation out of the ML regressors 
explored. We will report the detailed analysis outcomes and the on-going study findings on 
integrating the DNN and ML advances into a process-based crop model. We assume that the 
current working practice’s advancement can enhance crop growth and productivity monitoring 
methodologies based on integrating a crop model with DNN and ML schemes. 
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