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Context of the research 
activity 
 

Over the last century, agricultural machines have become wider, heavier and more 
powerful to increase the productivity. However, their impact on soil has been 
increased and weight is the major limitation to a further increment of machines 
sizes. For these reasons, agricultural mechanization is moving toward smaller but 
more flexible machines, which can perform selective operations in accordance to 
crop status. In this direction, in lack of specific scientific data, UAV-driven spraying 
(i.e. based on Unmanned Aerial Vehicles) has been recently assimilated to 
traditional aerial spraying by planes or helicopters. 
On the other hand, new technologies are needed to ease the workload on farmers: 
operations will be done remotely, processes will be automated, risks will be 
identified, and issues solved. In the future, a farmer's skills will increasingly be a 
mix of technology skills rather than pure agricultural. Hence, Artificial Intelligence 
(AI) in agriculture can be applied cross disciplinary and it can also bring a 
paradigm shift in how we see farming today. 
As a topic example, to ensure a proper UAV-driven bio-pesticide distribution as 
well as spraying compliance related to the application requirements, it is 
mandatory to provide optimal and efficient guidance, navigation and control (GNC) 
capabilities to the unmanned aerial vehicles. To this end, flyable GNC schemes 
must be implemented in the autopilot to guarantee high efficiency and 
maneuvrability, making UAVs a thrilling and very promising alternative to common 
aerial vehicles, typically adopted for agricultural applications. Successful 
deployment of small UAVs requires powerful, intuitive and lightweight autopilots 
with increased autonomy level and including path planning, trajectory generation 
and tracking robust control algorithms. Currently, GPS-based waypoints navigation 
combined with data gathered through inertial sensors represent the state-of-the-art 
for UAVs in several fields of application, including precision farming, thanks to the 
low cost of the system itself. In the UAVs navigation, path planning is also an 
important task. An optimal path must be found from the starting point to the target 
one, based on performance indicators, such as minimum fuel consumption, 
shortest flying time or maximum field coverage. Path planning has to be well 
coordinated with the obstacle avoidance algorithm to provide an overall UAV 
control in the operative scenario by identifying the optimal path to be followed. 
Robust tracking controls complete the GNC framework, providing the UAV with the 
required robustness and stability with respect to environmental disturbances and 
as well as to parametric uncertainties due to neglected high-order dynamics in the 
model adopted to represent the vehicle motion.  
The design of a mission supervision algorithm is therefore a high-level objective, 
enforcing autonomy, robustness to uncertainties, performance and risk mitigation. 
An innovative concept of Mission Management Agent, based on Artificial 
Intelligence methods, is the proposed solution for the conceptual design of novel 



aerial robotic systems. 
 

Objectives 
 
 

The objective of the project is the development of AI-based concepts for 
agricultural operations conducted by unmanned aerial drones. The project will 
consider UAV (here also referred as drones), used for bio-pesticide distribution. 
The general approach will be the high degree of intelligent integration (based on 
unlimited/limited rational agents) of the vehicle (UAV) together with the implement 
and the flight control system to obtain an optimized and high-performance whole 
system.   

Hence, the scope of the project is to address the challenges pursuing the following 
high-level objectives: 
 to reduce hazards and possible impacts on human health, thanks to the 

absence of operators in the scene;  
 to perform precise treatments, that will imply the reduction of wasted 

chemicals, lowering costs;  
 to perform more environmental-friendly treatments;  
 to operate in very difficult contexts, as sloped vineyards and/or on low-

traction soils;  
 to obtain precise maps of the crops, by monitoring any relevant parameter, 

that can be used for navigation, digital control and decision making;  
 to reduce the impact of the vehicle traffic on soil, which can affect the crop 

production; 
 to perform research in the field of motion planning for obstacle detection, 

recognition and avoidance for autonomous navigation, with a particular 
attention to Unmanned Aerial Vehicles (UAVs); 

 to exploit autopilot firmware development and implementation of the expected 
agent functions; 

 UAV flight tests in dedicated areas (i.e. involving the test range DoraLab in 
Turin city area and other designated areas) are planned to evaluate and 
validate the overall system approach. 

 
Skills and competencies for 
the development of the 
activity 
  

A solid background in aerospace engineering, mechatronics and applied 
mathematics is required as a prerequisite for the present research activity. 
Minimum programming skills are also mandatory. 

 
 
 
 


