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Bambi Project
Wildlife search and rescuing operations over 
agricultural area made easy and automatic



Bambi Project
Main tasks

•Georeferencing the mission’s environment
and identify the field boundary;

•Calculate the coverage path;

•Generate a timed dependent trajectory
taking into account dynamic constraints of 
the vehicle;

•Make the drone follow the computed 
trajectory while avoiding obstacles;



Field Detection & Representation

KML is an XML language focused on geographic visualization, 
including annotation of maps and images.

Keyhole Markup Language (KML)



Coverage Path Planning

Coverage Path Planning (CPP) consist of finding a trajectory 
for a mobile robot such that a target area is completely swept
by the sensor footprint.

CPP



Coverage Path Planning
Approximate Cellular Decomposition



Coverage Path Planning
Wave-front propagation

G



Coverage Path Planning
Coverage Path Generation



Coverage Path Planning
Path Smoothing

SPLINE 
INTERPOLATION



Coverage Path Planning
Different Goal Position 



Coverage Path Planning
Simulation Results

Area: 1.544 Ha
Path : 2.17 Km

Area: 4.159 Ha
Path : 4.66 Km

Area: 5.066 Ha
Path : 5.56 Km



Future works

• Image recognition based on AI for field detection 

Environment representation:

• Consider others cost functions then the planar distance 
only (e.g. Terrain elevation profile)

CPP:



Thank You for the attention!  
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Bambi Project
Main tasks

•Georeferencing the mission’s environment
and identify the field boundary

•Calculate the coverage path

•Generate a timed dependent trajectory
considering dynamic constraints

•Follow the computed trajectory while 
avoiding obstacles
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System Architecture
Illustration
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System Architecture
Realization
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Starting Point
Geometric Trajectory
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Starting Point
PX4 Flight Controller
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Problem Description 1
Trajectory Generation
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Problem Description 1
Trajectory Generation
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Constant Velocity
Trajectory Generation
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Velocity Feed Forward
PX4 Flight Controller
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Generated Trajectory
Velocity Vector Plot
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Simulation Results
Standard Position vs Feed Forward Control
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Simulation Results
Standard Position vs Feed Forward Control
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Collision Avoidance
Security Measure

14/22



Collision Avoidance
Security Measure
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Collision Avoidance
Control Signal
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Problem Description 2
Collision Avoidance
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Weight Function
Control Action
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Simulation Results
Thrust Impact
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Simulation Results
Qualitative Evaluation

Advantages

• Easy implementation

• Low Latency

• Always enabled (Security)

Disadvantages

• Local minima

• No reference trajectory 
correction

• Reliable measurements needed
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Conclusion
Future Works

• Optimal Control • Field Experiments
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Q&A

Thank you for having me
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