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Abstract

This research aimed to develop a sugarcane yield prediction model using
machine learning techniques combined with multi-temporal vegetation indices (NDVI)
derived from multispectral Unmanned Aerial Vehicle (UAV) imagery. The study was
conducted in a 6.25-rai sugarcane field (Khon Kaen 3 variety) located at Bueng Rachanok
Field Station, Phitsanulok Province. UAV data were collected in June, September, and
October 2025. The vegetation index (NDVI) values were processed and analyzed using
Random Forest Regression (RFR) and XGBoost Regression (XG) models. The results
showed that the RFR model achieved the highest accuracy with R? = 0.8311, RMSE =
0.0839, and MAE = 0.0745, explaining 83.11% of the variance in sugarcane yield. In
contrast, the XGBoost model performed less effectively with R? = 0.3759. Feature
importance analysis indicated that the NDVI from October, representing the late growing
stage before harvest, had the greatest influence on yield prediction (51%), followed by
September (39%) and June (10%). These findings highlight the significant role of late-
season vegetation indices in sugarcane yield estimation. In.conclusion, integrating multi-
temporal vegetation indices with machine learning techniques significantly improves
the accuracy of sugarcane yield prediction. The resulting spatial yield maps provide

valuable insights for precision agriculture and sustainable crop management.
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