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• 20 researchers at the University of

Corsica

Chemistry, ecology, physics, vision,

computer science

• Study and modelling of fire

behavior

• Development of fire-fighting and

land-use tools

UMR CNRS 6134 Sciences for the Environment

Forest Fire Project 

6 research projects

• Water management and recovery 

in the Mediterranean

• Natural resources

• Renawable energy

• Information and communication 

technology

• Wavefields and applied

mathematics

• Forest Fire

UMR CNRS 6134 Forest Fire Project

https://feuxdeforet.universita.corsica
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Platforms
SPE UMR 

CNRS 6134
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Need of experimental data

• To understand the phenomena

• To improve or/and validate numerical models

• State of a fire at a given time: its geometrical

characteristics

• At several scales: laboratory, semi-field and field
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• Position on the ground

• Height

• Length

• Inclination

• Width

• Speed

• Surface

• Volume
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Geometrical characteristics
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3D data obtained by stereovision



0,74 µm 3 µm1 µm 5 µm 8 µm 14 µm0,39 µm

- Combustion process

- High temperatures (400°C to 1500°C)

- Gases : CO2 , H2O

- Solids : soots, embers, ashes

CO2

H2O

H2O, C2

Visible NIR MWIR LWIRSWIR
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Electromagnetic emissions

and vision of fire in different spectra
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Images of a spreading fire in the visible and infrared spectra
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Detection of fire pixels in the visible domain

• Visible domain: reference

• Heterogeneous colors

• Different textures

• Smoke

• A lot of research on this subject
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Corsican Fire database

http://cfdb.univ-corse.fr/

More than 50 accounts have been created

Computer vision for wildfire research: an evolving image dataset for processing
and analysis, T. Toulouse, L. Rossi, A. Campana, T. Celik, M. Akhloufi, Fire

Safety Journal, 92, 188-194, 2017, 10.1016/j.firesaf.2017.06.012
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Multimodal fire detection by result fusion

Processing

Processing

Fusion

Probability NIR spectrum

Probability visible spectrum
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Probability associated to each pixel

of an infrared image

threshold ?> t
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Probability associated to each pixel

of a visible image

Near Infrared

thresholding

Windows that contains

Fire pixels

3D Gaussian Histogram
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Stereoscopic images

Detection of fire pixels

Point matching

Obtention of 3D points
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Fire measurement by stereovision
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Registration of 3D points 

Obtained from the various stereovision systems
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Flight controller of the AR Parrot UAV

GPS Leica Viva CS10 receptor with RTK system



• Position on the ground

• Fire direction

• Height

• Length

• Inclination

• Width

• Thickness

• Perimeter - Surface of the fuel in combustion

• Volume
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Fire geometrical characteristics estimation
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Prescribed fires

Difficult camera placement on the ground
• No access

• High vegetation

Difficulty to anticipate the fire travel and

to position the cameras

Great distances traveled

Idea Use of UAV
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SDIS 40 Landes

Fly N Sense society

2010

SDIS 13 Bouches du Rhône

2017

NOVADEM society
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Use of drone to detect and monitor fires

United States
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Detection, monitoring and measurement of forest fire by UAV

2005

2011

2015

2019
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Measurement of wildfire geometrical characteristics

by UAV

• Work started in 2015

• Continuity of works using stereovision

• Ongoing PhD thesis on this subject run by M. Vito Ciullo

• Distance Fire - Drone: about 15 m

• UAV never flies over of the fire

• Post-processing

Ø Development of a stereovision system portable by drone

Ø Measurement of the geometrical characteristics of a fire

propagating on an unknown sloping ground of about 100 m2
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Development of a stereovision system 

and assembly on drone

Leopard Imaging

camera

LI-OV4689-MIPI

2.8 mm focal length

1280 x 800 pixels

Synchronisation

• Baseline = 0.9 m

Theoretical error

∆𝑧 =
𝑧$

𝐵 𝑓
∆𝑑

• Weight = 2.6 kg

Calibration procedure

At 15 m, ∆𝑧 = 0.3 m 
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Ground truth
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3 x 5 m fuel area

No propagating fire

Position of the fire is known

Camera GPS 

and IMU data

Canonical case
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Propagating fire experimental setup
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Measurement of propagating fire

geometrical characteristics by drone 
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SATT Sud Est

Pre-maturation

Development of a new stereovision system in progress

1st Price of  My Innovation is ….

Pre-maturation
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Prospects – Prescribed fires

Test of the system on prescribed fires
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Prospects – Real time and SIG
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Geolocalisation of the geometrical characterictics in real time and display of the data in a web server
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Assimilation of the data by the Balbi’s behavior fire model in real time

Prospects – Data assimilation
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• Fire Position

• Emitted heat flux
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• Autonomous drone position for optimal image capture

• Tracking of the fire during its propagation

• Collaborative work of several drones

Prospects – Autonomous behavior
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