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Depolying a swarm of UAVs for
Coverage Mission Planning

* [nput:

* Area of Interest that we want to cover
* Swarm of UAVs (Unmanned Aerial Vehicles) with given flying capabilities, sensors, etc.
* Qutput:

* Navigate fully-autonomously the UAVs so to “see” each point of the Area of Interest

* Avoid obstacles and “no-fly zones”




Iterative procedure (sometimes using tele-operation

Design Execuction Evaluation
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Why many UAVs?
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Our platform

Real-life optimal missions

Attributes

Map Satellite

Multiple vehicles

Complex areas with “no-fly
zones” and obstacles of arbitrary
geometry

Energy efficient trajectories

Division in areas so that each
drones spends the same/optimal
time/energy (allows also for
drones with different
capabilities)
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Examples (no drones 1, 4 and 15
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! Map  Satellite |

o © o

Select  Calculate  Deploy
Project  Paths

€ BACK

Altitude: 40 m
Estimated Mission Time: 75.15 min,

¥ mission json

CanonicalName  Alttude Heading Status

1 drone: 75.15 min

o o o

Select  Calculate  Deploy
Project  Paths

€ BACK

Altitude: 40 m
Estimated Mission Time: 18.98 min.
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Run >

¥ mission json

Canonical Name  Alitude  Heading  Status |

4 drones: 18.98 mins
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Select Calculate  Deploy
Project  Paths

€ BACK

Altitude: 40 m
Estimated Mission Time: 5.56 min

Run >

* mission json

CanonicaiName  AMitude Heoding Status

Keyboard shortcuts | Imegery 62022, CNES / A, Maxat Technloges | Temra of Use | Regort o map ence

15 drones: 5.56 mins
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Indicative Results

2D-3D mapping
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Indicative Results
Detection of Objects of Interest




Cooperative/Autonomous Swarm of Drones
for Optimal Detection of Mulitple Moving Objects of
Interest

* Given:
e A swarm of drones/UAVs able to autonomously navigate themselves in real-
time
* A given Area of Interest
* A number of dynamically moving objects
e Each drone has an object recognizer (for multiple objects of interest)

e Find:

* Real-time navigation of drones in real-time to maximize number and accuracy
of objects detected/recognized



Example

Moving UAVs in real-time so as to maximize the number and accuracy of vehicles detected/recognized"




Thank you for your attention!! |




