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Abstract:   
Autonomous agricultural vehicles (AAVs) have the potential to transform the way 
farming operations are completed. AAVs are a class of robotic machines that can 
complete agricultural tasks without requiring direct and constant control of a human 
operator. A simulation model was developed that calculates the energy 
requirements of AAVs operating on row crops. This deterministic model was used 
to quantify the energy needs and energy expenditures of agricultural vehicles and 
was further used to investigate the effects of using AAVs in lieu of conventional 
agricultural machinery. Crop production efficiency metrics were studied that 
provided an objective method of analyzing the advantages and disadvantages 
associated with replacing and/or augmenting conventional farming vehicles with 
AAVs. Finally, a modeling tool was developed in Microsoft Excel that allows a user 
to interact with the energy model in an intuitive way. Data sets can easily be 
created and modified for the purpose of evaluating different farming operations. 
Additionally, options within the VBA graphical user interface allow for parameter 
studies where multiple data sets can be instantly created in order to analyze the 
effects of changing a single variable. 
 

Application:   
This project quantifies the requirements of robotic farming machines and 
introduces unique methods of using AAVs in the crop production process. This 
research will build the foundation for AAV design and allow for AAVs to be a major 
player in the effort to provide food for future generations. 


