
The forecast for production in the cultivation of sugarcane is generally made 2 months 
before the beginning of the harvest period. This implies that production estimates will be 
made in plantations that will be harvested 2 to 8 months later. Consequently, there is an 
average seasonal error of 10% at the supply zone level of a mill. 

This error amounts to higher values at the sector or producer level. Over the years, different 
quantitative estimation strategies have been designed, which are mainly based on the 
experience of field supervisors. 

The development of a quantitative and scalable method that considers the variables of 
the different areas of production offers the opportunity to increase the precision in the 
estimations both at the field level and at the 
ingenuity level. 

For this reason, a method has been 
designed using machine learning techniques 
applied to a specific biophysical model 
for the characteristics of sugarcane. In it, 
historical data on soil, climate, management, 
phytosanitary conditions, nutrition and 
production results have been considered. 

The integration of these data to those 
obtained from remote sensors (including crop 
spectral data) and calibrated models derived 
from background and weather forecasts allow a single model to take advantage of valuable 
information from independent operations related to sugarcane, as well as specific data at 
the regional level. 

Trained models describe a quantitative relationship between independent factors and 
production results. Its first application is to improve operational estimates by predicting 
production under the existing plan. This methodology is being used over a 5-year period 
on 80,000 hectares in Florida, United States. 

The results show that the seasonal error decreased from 10 to 3%, despite a real 
fluctuation in production of 15% during that period. On the other hand, production results 
can be simulated by adjusting the variables entered to allow new types of analysis. This 
method has been implemented to simulate possible harvest dates, and thus optimize the 
seasonal harvest calendar to obtain maximum results in the 2019 crops, with an estimated 
improvement in production of 2%.
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Abstract

In all cases the predictions made by the Digital Harvest model (blue) 
were greater than the customer’s model. (Error less than 0.5% com-
pared to actual performance.)
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