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Abstract

Sugarcane yield forecasting is very important in the resource management of sugar
factories because planning production in line with market demand is a major factor affecting
income. This study presents the application of multispectral camera drone technology with
geographic information system (GIS) to collect photographic data from sugarcane fields of
farmers in Noen Kum Subdistrict, Bang Krathum District, Phitsanulok Province. Data were
collected from the field by randomly collecting values of sugarcane height, diameter, and stalk
weight. Then, details of sugarcane fields were inquired from sugar factories and stakeholders.
The objective of this study is to develop machine learning analysis with geographic information
system to forecast sugarcane yield. The performance was tested by analyzing drone image data
and vegetation indexes, namely NDVI (Normalized Difference Vegetation Index), EXG (Excess
Green), WDRVI (Wide Dynamic Range Vegetation Index), GRNDVI (Green Red NDVI), and PNDVI
(Pan NDVI), using machine learning models, namely Linear Regression, Random Forest Regression,
and Ordinary Least Squares Regression, to predict sugarcane yield. The accuracy of the models
was compared using R?:and Root Mean Square Error (RMSE) to measure the relationship and
difference between the predicted values and the actual yield. The analysis found that the
values from DSM had a high effect on yield prediction, with R? = 0.84, RMSE = 1.21 ke¢/m?, but
the vegetation index had a low effect on yield prediction. The highest value is WDRVI (Wide
Dynamic Range Vegetation Index) with R? = 0.23, RMSE = 2.67 ke/m? The results show that drone
technology combined with Machine Learning analysis has potential in sugarcane production
planning, which will help sugar factories improve production management and reduce the risk

of shortage or overproduction in the market effectively.



