
FIREMAN - Unmanned aerial systems based
solutions for real-time management of wildfires
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FireMan Project Information

• Academy of Finland ”Green and Digital Transition”-call 
2021

• Academy of Finland funding 1.954 M€, Total budget 
2.792 M€ 

• Funding period 2022-2024

• Research consortium: Finnish Geospatial Research 
Institute, University of Oulu, VTT, University of 
Jyväskylä

• Collaborators: Academy of Finland Flagships UNITE 
and 6G, FUAVE, 50+ authorites, companies

In collaboration



FireMan Research partners

• Finnish Geospatial Research Institute in the National Land 
Survey of Finland (FGI)

• VTT Technical Research Center of Finland (VTT)

• University of Oulu (UO)
• Biomimetics and Intelligent Systems Group (BISG)
• Center for Wireless Communications (CWC)

• University of Jyväskylä
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Drones for wildfire management

• Forest fires are 
increasing in their 
number of extent

• Objective: to develop 
low emissive and 
efficient techniques 
for management of 
wildfires. 

1. Fire monitoring 
flights

2. Situational 
awareness 
during fire 
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Monitoring flight
Smoke detection

from images

Checking of 
suspected

fires
Alarm
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Results from 2022

1. Data capture for machine learning

2. Concept of operation for drone-

robot-swarm – human interaction

3. Real-time edge/cloud-analytics

4. Robodrone – Autonomous flying

inside forest



627.4.2022

Data capture for machine learning

• 5 Metsähallitus sites

• Heinola

• Leppävirta

• Evo

• Perho

• Karkkila

• 1 Metsäkeskus site

• Ruokolahti

• 1 Tauno Tönningin

säätiö

• Valkeismäki



Fireman drone data collection
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Phase Objectives Equipment

Before fire: Map the area Tree heights, species, 

ground vegetation, dryness

-> fuel, flammability, 

uptodate map of the area

RGB + Hyper-

/multispectral + LiDAR 

Surveillance flights: 

Detect wildfire

Smoke data RGB, thermal

Wildfire monitoring 

flights: Real-time data for 

decision support

Fire front location/progress, 

flame height, new hotspots, 

…

RGB+Thermal camera

After burn: Map the area Impact of burn RGB + Hyper-

/multispectral + LiDAR

Thermal & RGB

Multispectral & RGB
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Results 2022: Data capture for machine

learning in five predescribed burnings -

Smoke detection
Tähän kuvia eri etäisyyksiltä savusta

4 km 7 km 15 km
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Results 2022: Data capture for machine

learning in five predescribed burnings -

Fuel and impact mapping
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Results 2022: Data capture for machine

learning in five predescribed burnings -

Fire situational awareness
• Flying around the burn in different flying heights and distances using varying 

gimbal angles to collect comprehensive training data of flames and smoke



Next steps

• 2023

• Prescribed burning events by Metsähallitus: Nuuksio, Teijo, some other

• Real-time processing architecture concept development and testing

• Development and research of AI tools

• Swarm testing

• U-Space testing

• Connectivity testing

• 2024

• Demonstrations with collaborators

• What are we looking for?

• Co-creation and collaboration partners for FireMan – Anyone going to let forest 
burn?

• New project openings 
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Yhteiseen suuntaan


