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UAV Unmanned Air Vehicle 
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OCC Operational Coordination Center 
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1. SCOPE 

The goal of this document is to provide (as described in DOW) a description of Airborne, 
Space & Clouds Monitoring Observation Data System. The document introduces system 
data models and system components specifications 
 
 

.  

Figure 1-1: The AF3 Concept 
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1.1 AIR SEGMENT MONITORING SOURCE  

The Air Segment monitoring source, an essential part of AF3 monitoring sources system is 
expected to deliver unique forest firefighting awareness information due to its aerial point 
of view and its ability to monitor wide areas of forest land in a relatively short time while 
gathering multi spectral imagery data, smoke and fire indications and local weather 
meteorological conditions (ñat-sceneò wind and cloud properties).  

An air segment monitoring source shall be based on an airborne formation comprised of 
manned and unmanned platforms (easy to operate UAV and Helicopters) equipped with 
various kind of sensors; multi spectral vision systems, smoke and hazardous material 
detectors, weather meteorology sensors and position measurement instruments for fire 
localization. 

ELBIT-UAVs &Aircrafts Sensors CBK PAN
satellite image

ARIA

SA-Situation Awareness

Hermes 90

Lidar+wind 
model

Skylark 1LE

EO Day or IR 
Payload

VisionMap MIST - IR 
Payload for UAV 

Multispectral IR/
SWIR Payload

mCOMPASS - EO/IR 
Payload for UAV 

 

Figure 1-2: AIR Segment-Monitoring and Detection system 
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3. MONITORING AND DETECTION SUB SYSTEM-ESL 

3.1 INTRODUCTION 

Forest fires are considered to be severe events in many countries with dramatic 
environmental and socio-economical consequences. Fighting forest fires involves 
heterogeneous resources and solutions. This document presents technologies for forest 
fire detection and monitoring as part of a complete forest fire fighting system, which 
incorporates detection and monitoring means, fire behavior and prediction models and 
active countermeasure solutions. 

Rapid and effective detection of fires are key factors for minimizing the damage and 
consequences of the fire event. The goal of fire detection and monitoring system is to 
provide a high availability of fire situation awareness knowledge. The fire detection and 
monitoring system shall be comprised of environmental monitoring infrastructure, with 
capabilities of fire detection, fire behavior prediction for early fire warning alert. 

The maturity of new technologies for forest surveillance, fire detection and monitoring has 
motivated the development of a considerable variety of forest fire detection and monitoring 
systems. Several satellite-based automatic fire detection and monitoring systems have 
been introduced. Other fire detection and monitoring systems are mounted on ground and 
aerial platforms (airplanes and helicopters). Fire detection and monitoring systems were 
also implemented in ground stations.  

Advanced sensor and monitoring technologies were developed, providing complete 
situation awareness by delivering reliable information to the End Users through the fusion 
of heterogeneous data. 

Fire detection and monitoring systems require the use of advanced image processing 
techniques for combining (fusion) raw data gathering from different sensors such as 
infrared and visual images to a single fire situation awareness picture. These systems also 
need to use geographical information for processing. 

3.2 SENSORS TECHNOLOGIES FOR FOREST FIRE FIGHTING 

This paragraph describes imaging sensors and technologies, as part of the proposed EO 
payload for forest fire detection and monitoring missions. 

3.2.1 Visible Wave Band Cameras 

These cameras provide imagery data in the visible wave band [0.4ï0.75] ɛm. These 
cameras feature a very high resolution images due to the large number of sensor pixels 
(several Mega-pixels). Significant progress has been achieved in improving the sensitivity 
of these sensors in poor light condition, as well as extending the sensor responsivity to the 
Near-IR band [0.75-1.0] ɛm. The size of the sensor`s pixel was enlarged, the dark and 
readout noise were decreased sharply, improving the sensor performance in gathering 
acceptable imagery data at quarter moon light conditions and even less in the visible and 
in the Near IR spectrum bands.      
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Highly sensitive and high resolution visible wave band cameras can be proposed as 
appropriate observation tools for smoke and fire detection and monitoring during day light, 
as well as during poor light conditions. Several algorithms based on color and spatial 
frequencies domain analysis can be applied on the imagery data for smoke and fire 
detection. 

3.2.2 Infrared Cameras 

Infrared cameras are imaging sensors capable of forming images by processing the 
radiation intensity, within the infrared range of wavelength.  

Three different wavelength bands are used in infrared technology for imaging: 

¶ Near wave infrared: [0.75-1] ɛm. 

¶ Short wave infrared SWIR [1-2.5] ɛm. 

¶ Mid wave infrared MWIR: [3-5] ɛm. 

¶ Far wave infrared LWIR: [6-14] ɛm. 

In comparison between different infrared bands imaging performance, it can be shown that 
the infrared cameras in the mid-infrared band (MWIR) deliver the highest performance. 
Mid-infrared band cameras are less affected by atmospheric attenuation therefore they 
introduce the highest sensitivity in the infrared band. It is known that the radiation intensity 
emitted by the embers at the fire base is considerably higher than the radiation intensity 
emitted by the flames. The radiation emitted by the embers can be detected successfully 
by the mid infrared cameras. Another significant property of the fire is that the CO2 gas 
generated by the fire combustion creates an emission peak near 4.3 ɛm which can be 
detected successfully by mid infrared band cameras.  

Infrared cameras in the mid-infrared band require cryogenic cooling, which increases the 
cost of the cameras, weight, size and power consumption and affects camera reliability. 
This is in contrast with far wave-infrared cameras, which are based on micro-bolometer 
technology which does not require cooling... hence, the far wave infrared cameras are 
characterized with lower costs and higher portability (lower weight, size and power 
consumption) and longer life cycle. The performance of the far wave infrared cameras in 
detecting fire at different ambient conditions is less favoured than that of mid wave infrared 
cameras.  

3.2.2.1 Short Wave IR Band (SWIR) Camera 

Imaging systems using the short-wave infrared (SWIR) wavelength bands offer unique 
remote sensing capabilities, such as material detection and smoke penetration.  This 
overcomes challenges in measurement, inspection, and monitoring applications which are 
often impossible with other technologies. Also, imaging in the SWIR band assure less 
atmospheric attenuation compared to other spectrum bands.    

Using SWIR cameras at night has another major advantage. An atmospheric phenomenon 
called night glow sky radiance emits about fifty (50) times more illumination than in 
starlight conditions. A large proportion of this is in the SWIR band. Hence, by using a 
SWIR camera and by exploring this nightglow - we can "see" objects with great clarity 
during moonless nights. No other imaging device can do this. 
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The following figure shows the Night-sky spectral radiant sterance for various phases of 
the moon 

 

 
 
 

Figure 3-1 Night-sky spectral radiant sterance 

The following figure shows the relative transmission through the atmosphere per 
wavelength radiation  

 
 
 

 
 

Figure 3-2 transmission through the atmosphere per wavelength radiation 
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3.2.2.1.1 SWIR Camera Main Advantages 

 

Main advantages are: 

¶ Better sensitivity at night conditions in comparison to the visible band cameras  

¶ Better transmission through haze than visible band cameras 

 

 

 

 

Figure 3-3: Various landscapes images by visible and SWIR cameras  

 

 

 

Visible  SWIR 

Visible  SWIR 
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3.3 MULTISPECTRAL CAMERA 

3.3.1 General Description 

Multispectral imagery is produced by sensors that measure reflected energy within several 
specific sections (also called bands) of the electromagnetic spectrum. Multispectral 
sensors usually have between 3 and 6 different spectral bands. 

 

Figure 3-4: Multispectral designation of three (3) spectral bands 

ESL has explored and utilized all sensor technologies which cover the electromagnetic 
spectral range. These include the following spectral bands with the associated sensor 
technologies: 
 

¶ Band 1: VIS  0.4 ɛm -0.75 ɛm : covered by CMOS sensor imaging technology 

¶ Band 2: NIR  0.75 ɛm -1 ɛm : covered by CMOS sensor imaging technology 

¶ Band 3: SWIR 1 ɛm -1.7 µm : covered by InGaAs sensor imaging technology 

¶ Band 4: MWIR 3 ɛm -5 µm : covered by cooled InSb sensor imaging technology 

¶ Band 5: LWIR.  8-12 µm : covered Microbolometer VOx sensor imaging technology  
 

 

Figure 3-5: Imaging technology and products with reference to bands spectrum  
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3.3.2 Multispectral Camera System Properties 

The following table summarises the main properties of ESL multispectral cameras 

systems. 

 

Camera Spectrum F/# Focal 
Length[mm] 

Resolution IFOV 
[mrad] 

FOV[deg] 

V H 

Hadas SWIR [0.9-1.7ɛm] 1.4 12.5 VGA 1.2 27 35 

PF VIS [320-1030nm] 1.4 16 SXGA 0.5 27 35 

TVS  LWIR [8-12ɛm] 1 17 VGA 1 27 35 

Table 1: Multispectral cameras systems main properties 

3.3.2.1 Multispectral cameras system 

3.3.2.1.1 Hardware Description 

The Multispectral cameras system is comprised with the following units , Figure 3-6 

 

¶ EO Bench  

o SWIR Camera 

o NIR Camera 

o LWIR Camera 

o Lenses and Optics 

o IMU  

¶ Main Computer 

¶ Power Supply 

 

Main Computer

EO Bench

SWIR Camera

LWIR Camera

VIS Camera

IMU

CL

CL

CL

RS232

Power Supply
DC to AC

 

Figure 3-6: Multispectral Cameras System - block diagram 
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3.3.2.1.2 Camera specification 

3.3.2.1.2.1 Hadas (SWIR) camera specification 

 

Parameter Value Remarks 

FOV (V X H) [degree] 27-35  

Focal Length [mm] 12.5  

F# 1.4  

Pixel pitch [µm] 15  

QE [%] @ 0.9µm-1.6µm >80%  

Sensor format 640X512  

High Gain Mode: Read  Noise [e] 45e- Well Capacity  = 12.5Ke 

Low Gain: Read Noise [e] 180e- Well Capacity  = 600Ke 

Operating Modes LNIM = High gain (for Low Light 
Level imaging) 

DI = Low gain (for high quality 
daylight imaging) 

 

Cooling  By TEC to 50 C  

Table 2 ï SWIR Camera specifications 

 

Figure 3-7: Hadas SWIR Camera  
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3.3.2.1.2.2 Thermal (LWIR) Camera Specifications 

 

 FEATURE DETAILS 

Detector  VO: 640 x 480, 17 ɛm pitch 

Spectral range 8-14 ɛm 

FOV (V X H) [degree] 270 x 350 

Focal Length[mm] 17 

IFOV[mrad] 1 

Video Output 
Digital: LVDS with user programmable timing. 

Analog: CCIR 601 or RS-170  

IR Image Processing AGC with User defined Region Of Interest (ROI) 

Case Influence Correction (CIC) 

Non-Uniformity Correction (NUC) 

Bad Pixels Replacement (BPR) 

Dynamic Range Compression (DRC) 

Automatic RNU Correction (ARC) 

Sun-Burn Cancellation (SBC) 

NETD Ò 50 mK @ 30 Hz (F/1) (Typical < 40mK) 

Operating Temperature Range -40°C to +70°C 

Table 3 ï LWIR Camera specifications 

 

Figure 3-8: TVS (LWIR) Thermal Camera 
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3.3.2.1.2.3 Visible and Near-IR Camera Specifications (V-NIR) 

 

This CMOS sensor based camera is comprised of a monochromatic A1312(I) CMOS 
sensor with a resolution of 1312 x 1082 pixels and extended spectral sensitivity range. 

Key Features: 

¶ Resolution of 1312 x 1082 pixels (1248 x 1082 for MV1-D1312-240). 

¶ Wide spectral sensitivity from 320 nm to 1030 nm. 

¶ Enhanced near infrared (NIR) sensitivity.  

¶ High quantum efficiency (> 50%). 

¶ High pixel fill factor (> 60%). 

¶ Superior signal-to-noise ratio (SNR). 

¶ Low power consumption at high speeds. 

¶ Very high resistance to blooming. 

¶ High dynamic range of up to 120 dB. 

¶ Ideal for high speed applications: Global shutter. 

¶ Greyscale resolution of up to 12 bit (8 bit for MV1-D1312-240). 

¶ On camera shading correction. 

¶ 3x3 Convolver for image pre-processing included on camera. 

¶ Up to 512 regions of interest (MROI). 

¶ 2 look-up tables (12-to-8 bit) on user-defined image region (Region-LUT). 

¶ Image information and camera settings inside the image (status line). 

¶ Software provided for setting and storage of camera parameters. 

¶ digital CameraLink® interface. 

 

Figure 3-9: MV1-D1312 (I) CMOS camera. 
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Parameter MV1-D1312(I) Series 

Technology  CMOS active pixel (APS)  

Scanning system  Progressive scan  

Optical format /diagonal  1ò (13.6 mm diagonal) @maximum resolution  

 2/3ò (11.6 mm diagonal) @1024 x 1024 resolution  

Resolution  1312 x 1082 pixels (1248 x 1082 for MV1-D1312(I)-240)  

Pixel size  8µm x 8 µm  

Active optical area  10.48 mm x 8.64 mm (maximum)  

Random noise  < 0.3 DN @8bit  

Fixed pattern noise (FPN)  3.4 DN @8bit /correction OFF  

Fixed pattern noise (FPN)  < 1DN @8bit / correction ON  

Dark current MV1-D1312I  0.79 fA /pixel @27 °C  

Full well capacity  ~ 100 keī  

Spectral range  350 nm ... 1100 nm  

Responsivity MV1-D1312I  305 x103 DN/(J/m2)@850 nm /8bit  

Quantum Efýciency  > 50 %  

Optical ýll factor  > 60 %  

Dynamic range  60 dB in linear mode, 120 dB with LinLog®  

Colour format  Monochrome  

Characteristic curve  Linear, LinLog®  

Shutter mode  Global shutter  

Greyscale resolution  12 bit /10 bit /8bit  

Table 4: V-NIR Camera Specification 
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3.3.2.2 Data Fusion and Processing Algorithms 

The processing of the imagery raw data is conducted in two main stages. First, all imagery 
video streams pass through several noise cancellation and spatial quality enhancement 
processes. These are designed to suit each camera characteristic. These processed 
imagery video streams are then combined to a single fused video stream by exploring the 
relevant imagery information from the camera video streams by using time and frequency 
domain analysis.              

 

 

 

 

The following figures from Figure 3-10 to Figure 3-13 demonstrate the advantages and the 
results of fusion combination between a sensitive day camera (V-NIR), Thermal camera 
(LWIR) and a SWIR camera in different scenarios.  

 
 

 

 

 

 

 

 

 

 

 Figure 3-10: A Fused SWIR and LWIR Image 

 

 

 
 
 
 
 

SWIR LWIR Fusion 
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Figure 3-11: Low altitude view in a dark night 

 

 

 
 

Figure 3-12: Low altitude view in a dark night 

 
 
 

 
 
 

Figure 3-13: Night flight over an illuminated area 

LWIR 
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3.3.2.2.1 Optic Bench Camera Module 

Figure 3-14 to Figure 3-16 describe a generic optical bench, designed by ESL, for 
evaluation and testing of different sensors as part of a Multispectral cameras system (up to 
6 cameras). 

 

 

Figure 3-14: Optical Bench 

 

Figure 3-15: Optical bench front view 

 
 

Figure 3-16: ESL Multispectral system - Optical Bench 

LWIR Fuse
d 

IMU 

NIR 
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3.3.2.2.2 Main Computer Description 

¶ 2 x Intel Xeon X5680 6-core CPU 

¶ 6GB DDR3 1333MHz 

¶ NVIDIA GTX580  

¶ 3 x 256GB SSD HDD + 5 x 512GB SSD HDDs 

¶ 2 x Frame Grabber (4xCL), BitFlow,PCIex8 

¶ 2 x RS232/422/485 Multi-port (x8), MOXA, PCI 

¶ RAID controller PCIex8 

¶ Windows 7 Pro 64-bit 

¶ Maximum power consumption: 1400W 

¶ Dimensions: 470 x 180 x 730 mm 

¶ Weight: 35 Kg 

3.3.3 Aircraft Installation 

ESL multispectral cameras system has been installed on the ñTWINSTARò AS-355F-2 R/C 
helicopter, registration number 4X-BDY. The installations included: external installation of 
the multispectral cameras system, internal installation of the main computer and some 
other engineering equipment. In order to carry out the installations, the flight controls on 
the left seat had to be removed temporarily. The Installation had been approved by the 
Israeli CAA committee. 

 

 

Figure 3-17: Twinstar EO VIS/IR/SWIR Payload installation 
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Figure 3-18: Inside Installation   
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3.4 AIRBORNE OBSERVATION SOLUTIONS 

ESL will lead the selection of an affordable UAS (Unmanned Aircraft System) and sensor 
payload configuration for smoke and fire detection and monitoring over extensive forest 
areas.  

The proposed airborne observation solution shall comply with mission's requirements such 
as mission range, operational ceiling, endurance, payload weight, operating costs, mobility 
and capability to take off and land in the field without a runway. 

3.4.1 Hermes 90 UAS  

 

Figure 3-19: Hermes 90 UAV 

3.4.1.1 General 

Hermes® 90 Tactical Short-range Long Endurance UAS is the smallest member of the 
Hermes® family. It is an advance cost/effective low signature Long Endurance tactical 
UAV system for maneuvering forces for Intelligence, Surveillance, Target Acquisition and 
Reconnaissance (ISTAR) missions providing high quality day & night imagery. 

Hermes® 90 enables point takeoff from a launcher and precise auto-landing on a standard 
runway or to a Point Landing Device (PLD). 

Hermes® 90 offers up to 15 hours endurance with mission range of up to 150 kilometers 
and substantial payload carrying capacity. It provides intuitive high levels of autonomy, 
small logistic footprint, simple operation and high reliability. 

3.4.1.2 Missions  

Hermes® 90 UAS is highly effective for providing airborne day and night imagery for the 
following scenarios and needs: 

¶ Tactical real-time intelligence, surveillance and reconnaissance.  

¶ Force and convoy protection. 

¶ Border and coastal surveillance. 

¶ Disaster control operations.  
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¶ Law enforcement, real-time airborne surveillance. 

¶ Strategic infrastructure security. 

3.4.1.3 Concept Of Operation (CONOPS) 

The UAV usually takes-off from a main operation site which includes: Ground Control 
Station (GCS), Ground Data Link (GDT), launcher and a runway. The UAV is controlled by 
the GCS during flight transit to the mission area and during the mission itself. After 
performing the mission, the GCS controls the UAV back to the main operation site for 
landing on the runway. 

It is possible to transfer UAV control from the GCS to MGCS (Mini GCS) to overcome non 
Line Of Sight (LOS) scenarios with the GCS or for performing the landing at a remote site. 

As an option, during the mission, ground forces equipped with Remote Video Terminal 
(RVT) can observe live EO\IR imagery from the UAV as long as they in RVT range from 
the UAV. 

 

Figure 3-20: Hermes 90 CONOPS 

The Hermes 90 UAS enables a unique Point Landing capability using a patented Point 
Landing Device (PLD). The PLD provides to the system the ability to land in areas without 
landing strip infrastructure. 
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Figure 3-21. Hermes 90 PLD 

Figure 3-22. Hermes 90 Launcher Takeoff 
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3.4.1.4 Main Performance and Technical Data  

In the following the main performances and the technical data are listed: 

¶ Mission radius: Up to 150 km LOS (Line of Sight). 

¶ Max. Endurance: 15 hrs. (Payload dependent).  

¶ Altitude ceiling: 15 kft ASL. 

¶ Effective Operational Altitude: 3000 ï 6000 ft. AGL.  

¶ Max. Takeoff weight: 115 kg. (± 10 Kg).  

¶ Wingspan: ~5 m.  

¶ Propulsion: Two stroke, Internal Combustion Engine Equipped with EFI.  

¶ Autonomous  flight capability: 

o Camera Guide (Slaving the automatic UAV flight to the payload LOS 
observation point, thus, optimizing EO\IR payload image of the target). 

o Route Navigation (flight plan). 

o Fly-to-Coordinate. 

o Hold coordinates. 

o Lost Link ï automatic lost link logic. 

All flight plans and flight parameters can be changed at any time during the 
mission. In all these flight modes, the payload can be operated and steered 
to the desired target location 

¶ Total Crew required: 4 (2 operators, 2 technicians). 

¶ Data Link: Bidirectional, wideband   digital link (S-Band), with uplink backup (UHF).  

¶ Ground Control Station (GCS): Advanced GCS including 3 consoles. 2 flight and 
EOIR operation consoles and one optional additional console for other payloads 
mission operation. 

¶ Payloads Options: 

o EO/IR payload with laser marker (Laser Range Finder is optional).   

o Large Area Scanning System - MIST-U, MIST-IR. 

¶ Remote Video Terminal (RVT) capability.  

¶ Environmental Limitations 

o Wind: Takeoff\Landing ï 25 knots head wind, 15 knots side wind. 

o Temperature: -40ęC - +50ęC. 

o Rain: 6 mm/hr. 
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3.4.1.5 Hermes 90 Payloads Overview 

3.4.1.5.1 Micro CoMPASS Electro Optic Payload 

The Hermes® 90 UAV system features a gimbaled and stabilized day, night, and laser 
marker and laser range finder (option) electro-optical payload. The Hermes® 90 payload 
provides continuous high quality live video to the Ground Control Station. The Micro 
CoMPASS payload is part of El-OP (Elbitôs Subsidiary) CoMPASS payloads family. 

The payload can be installed easily by the operator in the field without any need for 
calibration. Payload replacement can be performed by the operator in less than 30 
minutes. 

The Hermes® 90 payload is a day and night surveillance system. The stabilized turret 
houses a daylight color TV camera, a third generation 3-5 µm Forward-Looking InfraRed 
(FLIR) sensor and a laser pointer. It includes an automatic Target Tracker as well as the 
necessary interfaces for remote command and control operation. The EO/IR payload is 
fully-integrated in a single LRU.  

The payload sensors are mounted in the EO/IR payload on a 3-axis stabilized gimbal 
assembly. These gimbals dampen the vibrations during mission execution, and provide 
active stabilization of the cameras. 

The payload includes a laser marker that is used to mark targets to ground forces 
equipped with night vision devices (e.g.: night vision goggles). 

The payload can optionally include a Laser Range Finder used for calculating the exact 
range between the UAV and the designated target. 

 

 
 

 

 

Figure 3-23. Micro CoMPASS EO\IR Payload 
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Detection Recognition & Identification (DRI) Performance:  
 
Criteria  NATO Target 

(2.3m X 2.3m) 

Day ï Detection  7  Km  

Day ï Recognition  3.5 Km 

Day ï Identification  1.8 Km 

Night ï Detection  6.4 Km 

Night ï Recognition  3.2 Km 

Night ï Identification  1.6 Km 

The above calculated DRI performance is under the following conditions: 

¶ 23km visibility conditions. 

¶ 50 mRad stability. 

¶ NFOV. 

¶ UAV altitude - 3,000 ft. 

¶ Johnson criteria (1\3\6 lines) - 50%. 
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3.4.1.5.2 Large Area Scanning - MIST-U, MIST-IR Payloads. 

Large Area Scanning System Operation (LASSO) is a Digital data acquisition system that 
comprises a digital aerial camera (MIST-U, MIST-IR) and a Ground Exploitation System 
(Offline and Online modes are available). 

LASSO simplifies tactical reconnaissance and mapping.  The unique design of the MIST-
U\IR cameras and its integration with the Hermes-90 UAV enables tactical forces to readily 
execute high resolution aerial surveillance and mapping missions and then quickly receive 
results at the tactical point of need.  LASSO provides high operational value to the user by 
delivering wide area Intelligence, Surveillance and Reconnaissance (ISR) coverage in high 
resolution in a short period of time from both low and high altitudes. 

MIST-U is a low-weight, high resolution digital vertically and oblique - looking, 
Photogrammetric- certified payload. MIST-U is capable of high resolution imagery 
collection with accurate localization. MIST-U imagery can be used for imagery exploitation 
as well as for mapping purposes, including coordinates extraction. 

The MIST-U has Satellite-like qualities in terms of its area coverage throughput. MIST-U 
covers thousands of square kilometers per sortie and provides operators with a heretofore 
unrealized combination of ultra-high quality imagery, wide area surveillance, persistence 
and mapping accuracy delivered from a tactical unmanned aircraft system. 

The MIST-U features out-of-box coordinate's accuracy in 3D (Latitude, Longitude and 
Altitude) is few Cm. (e.g.: 40 Cm. at 10 KFT altitude), with no prior data on the captured 
area and no Ground Control Points (GCP).  The MIST-U products enable wide-area 
awareness, reconnaissance and makes target geo-referencing easier, faster and safer. 
The MIST-U mapping products include DTM, DSM, Mosaic, Ortho photo etc. 

 

 

 

 

 

 

 

MIST-IR provides day and night, wide area scanning and high resolution thermal imaging, 
with 0.02°C sensitivity which: 

¶ Covers vast areas in extremely high resolution, making the smallest objects of 
interest visible. 

¶ Collects thermal images to provide a complete picture of the area of interest. The 
sensor's extremely high thermal sensitivity enables the detection of object of 
interest even under dense forests, and uncovering camouflage and dugouts. 

Figure 3-24. MIST-U Payload 
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¶ An experienced and battle-proven system, MIST-IR is used for reconnaissance, 
tactical and strategic intelligence, and a variety of HLS applications. 

MIST-IR can be used for the following applications: 

¶ Reveal activity performed under dense trees 

¶ Reveal potential targets over a wide area 

¶ Search for activity in a wide area 

¶ Search for damage in infrastructure such as pipelines and electricity lines 

 

Figure 3-25. MIST-IR 

Using MIST capabilities for forest fire fighting enables: 

¶ Provide near real time (updated) wide area, high resolution, accurately geo-
registered, thermal and real l images. 

¶ Provide mapping of fire spots and enable fire area dissemination. 

¶ Monitor fire changes over time. 
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Figure 3-26. MIST-IR Thermal image during a fire event 

Figure 3-27. MIST Coverage Performance 
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3.4.2 Skylark® I-LEX Mini UAV System 

 

Figure 3-28. Skylark I-LEX 

3.4.2.1 General 

Skylark® I-LEX is a revolutionary, electrically-propelled and highly-covert, close-range, 
operational Mini UAV System. 

The Skylark® I-LEX Mini-UAS provides Intelligence, Surveillance, Target Acquisition and 
Reconnaissance (ISTAR) capabilities for various military echelons as well as special 
military and security forces. The Skylark® I-LEX Mini-UAS supports open area as well as 
urban scenarios for military, peace keeping, low intensity conflict and security applications. 

Skylark® systems are operational with various armed forces and are currently operational 
in several theatres of the global war on terror including Afghanistan, with a total of over 
33,000 successful operational sorties. The Skylark® systems have been delivered to over 
20 customers and are in use world-wide, including NATO and coalition countries, such as 
Israel, Australia, France, Slovakia, Hungary, Czech Republic, Croatia, Macedonia and 
Sweden. 
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3.4.2.2 Missions  

Skylark® I-LEX MUAS is highly effective for providing airborne day and night imagery for 
the following scenarios and needs: 

¶ Natural disaster damage assessment 

¶ Search And Rescue [SAR] 

¶ Military and para-military operations and ISTAR missions 

¶ Special forces operations 

¶ Urban operations 

¶ Border patrol 

¶ Logistic facilities defense and patrol 

¶ Law Enforcement 

 

 

Figure 3-29. Skylark I-LEX MUAS 
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3.4.2.3 Concept of Operation (CONOPS) 

A complete Skylark® I-LEX system can be carried by two operators using specially 
designed back packs or installed inside a small vehicle. The system is assembled and 
ready for operation in a very short time including mission planning. The turnaround time 
between launches is also very short. The system is simple to dismantle and re-pack. 

The take-off and recovery equipment is minimal. The take-off requires the use of an 
optional min-launcher or a bungee cord. The recovery does not need any additional 
supporting equipment and performs autonomously using a ñdeep stallò maneuver and air-
bag. 

The Skylark® I-LEX system is highly autonomous. The air vehicle is capable of fully 
autonomous flight from take-off to landing with the operator required to control only the 
payload. The operator can command the air vehicle to follow selected autonomous flight 
modes such as fly by camera guide and fly by route. This capability relieves the operator 
of having to control the air vehicle and allows him to focus on the mission and in addition, 
enables a safe operation of the air vehicle within the given air space. 

The Skylark® I-LEX system was designed at a working point that optimizes payload quality 
under portability and rapid deployment constrains. Unlike similar systems, the Skylark® I-
LEX payloads are gimbaled and stabilized in the roll and pitch axis, significantly 
contributing to the quality of the provided imagery and the flexibility of the air vehicle and 
payload operation. 

The Skylark® I-LEX air vehicle is electrically propelled and features extremely low acoustic 
and visual signatures. The air vehicle is inaudible when flying at an altitude of 150m. The 
air vehicleôs external surfaces are painted in a way that makes it difficult to detect it from 
the ground by visual [300 m], thermal or electromagnetic means. 

 

Figure 3-30. Skylark I-LEX Launch & Recovery 
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3.4.2.4 Main Performance and Technical Data  

Main performancesa nad technical data are listed in the following 

¶ Mission radius: Up to 40 km LOS (Line of Sight). 

¶ Max. Endurance: 3 hrs. (Payload dependent).  

¶ Altitude ceiling: 15 kft ASL. 

¶ Effective Operational Altitude: 500 ï 1500 ft. AGL.  

¶ Max. Takeoff weight: 7.5 kg.  

¶ Wingspan: ~3 m.  

¶ Propulsion: High power DC Brushless electric engine. 

¶ Autonomous  flight capability: 

o Camera Guide (Slaving the automatic AV flight to the payload Line of 
Sight (LOS) observation point, thereby optimizing payload coverage 
and image of the target). 

o Route Navigation (flight plan) including automatic area scan mode. 

o Fly-to-Coordinate. 

o Hold coordinate. 

o Return Home (RH). 

o Remote Takeoff. 

o No comm. ï Automatic link loss logic, including return home (RH) 
route and automatic landing. 

All flight plans and flight parameters can be changed at any time during the 
mission. In all these flight modes, the payload can be operated and steered 
to the desired target location 

¶ Total Crew required: 2. 

¶ Data Link: L-BAND, LOS Data Link with digital modulation, excellent spectral 
efficiency. 

¶ Mini Ground Control Station (MGCS): Rugged and mobile MGCS with video display 
& digital map on same screen. 

¶ Payloads Options: 

o EO payload - Day Color CCD high resolution. 

o IR payload - Un-cooled, 3rd generation FLIR. 

o Micro Dual EO\IR payload. 

¶ Remote Video Terminal (RVT) capability. 

¶ Environmental Limitations 

o Wind: Takeoff\Landing ï 25 knots head wind. 
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o Temperature: -20ęC - +50ęC. 

o Rain: 6 mm/hr. 

3.4.2.5 Skylark I-LEX Payloads Overview 

The Skylark® I-LEX system incorporates the "STAMP" family, high quality miniature, 
lightweight, electro-optical/infra-red; gyro stabilized airborne sensors which are designed 
to be carried by a miniature UAVôs. The payloads options are: 

3.4.2.5.1 Day Payload [D-STAMP] 

¶ Color CCD [NTSC or PAL standard] video 

¶ Resolution: 720 x 576 pixels 

¶ FOV: 5.2° - 47°  

¶ x10 continuous optical zoom 

¶ Weight: <0.9kg 

3.4.2.5.2 Single FOV Night Payload [U-STAMP-Z] 

¶ Un-cooled FLIR, standard monochrome 

RS-170 or CCIR video 

¶ Resolution: 384 x 288 pixels 

¶ Spectral range: 8 ï 12 µm 

¶ FOV: 15.6° 

¶ Continuous optical zoom: x4 

¶ Weight: <1.1 kg 

3.4.2.5.3 Dual FOV Night Payload [U-STAMP-DF] 

¶ Un-cooled FLIR, standard monochrome RS-170 or CCIR video 

¶ Resolution: 384 x 288 pixels 

¶ Spectral range: 8 ï 12 µm 

¶ FOV: 11° / 32° 

¶ Weight: <1.1 kg 

3.4.2.5.4  Micro STAMP Multi Day & Night Payload 

 

¶ Three gimbals stabilization concept. 
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¶ Stabilization: 150ɛrad. 

¶ Pointing accuracy: 25m CEP at a range of 300m. 

¶ FOR (Field Of Regard ï nose mount) 

o Elevation: +100°÷ -40° (relative to the nadir). 

o Roll: ±175° (relative to the nadir). 

¶ FLIR Sensor (Night sensor) 

o Sensor Type: Microbolometer. 

o Spectral Range: 8-14 micron. 

o FPA: 384Ĭ288 pixels (17ɛpitch). 

o FOV: NFOV 12.4° (FL30MM) / WFOV 36.1° (FL10MM) 

o Features: Polarity, digital zoom, local AGC. 

¶ Day TV Sensor 

o Resolution: Equal or better than 450 TV lines. 

o FOV: NFOV 7.7° continuous to WFOV 37.3° 

¶ Video Output: CCIR or RS-170A for Thermal camera and PAL or NTSC for Day TV 

camera. 

¶ Payload Weight: 300 gram. 

  

Figure 3-31. Micro STAMP Multi Day & Night Payload 
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3.4.2.6 Skylark 1-LEX Area Scanning Capability 

The Skylark 1-LEX system provides an automatic Area Scanning capability, consisting in 
the following successive steps: 

¶ The operator draws on the map (of the regular MGCS application) the requested 
area to scan. 

¶ The MGCS application automatically creates a flight route to cover the requested 
area, given flight altitude above ground and requested image ground resolution. 

¶ The UAV is commanded to fly within the created route, and automatically at uniform 
intervals a Mark (Geo registered still picture) is created. All marks are sequentially 
collected in a dedicated folder in the MGCS, including the associated still picture 
and footprint coordinates. Each scan mission has its own folder, thus allowing the 
collection of an unlimited number of scan areasô data. 

¶ As an offline operation, an automatic stitching function is launched by the operator 
for any given scan mission, creating a GeoTiff panoramic image which is viewable 
both in the MGCS application itself and in any standard image exploitation tool (i.e. 
GXP). The stitching operation takes about twice the time of area scanning itself. 

 

 

 

 
  

Figure 3-32. IR Scan Strip created by Skylark I-LEX 
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3.4.3 Ecological UAV 

NA 

3.4.4 Micro-satelites study 

NA 

 

3.4.5 MOD-ñPegasusò uav platform  

3.4.5.1 Equipment Attributes 

 

Equipment Attributes Description 

Equipment Full-name Pegasus II 

Type Unmanned Air Vehicle 

Mission Characteristics ¶ Terrestrial surface surveillance 

¶ Target acquisition & damage assessment 

Equipment Components ¶ Air Vehicle 

¶ Video camera 

¶ Ground station 

3.4.5.2 System Overview 

 

System Overview Description 

Pegasus II consists of: ¶ 4 RPAS (Aircraft) 

¶ Mission Control Station 

¶ Launch Recovery Station 

¶ Peripherals 

Mission Control Station (MCS) 
includes: 

¶ Controls 

¶ Communications G/G-G/A 

¶ Storage (Data & Video) 

¶ MC ï Mission Commander 

¶ IP ï Internal Pilot 

¶ PO ï Payload Operator (Observer) 

Launch and Recovery Station 
(LRS) includes: 

¶ Portable MCS  

¶ Includes basic MCS functions 

¶ Increases Systemôs range  

System Perirherals:  ¶ Filling Tank 

¶ Starter 

¶ Arresting Wire 
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Figure 3-33: System Overview-Aircraft 

 
 

 

Figure 3-34: System Peripherals Overview 

 
 

 

Figure 3-35: Mission Control Station 
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Mission Personell  Description 

RPAS Crew: ¶ MC ï Mission Commander 

¶ ExP  - External Pilot 

¶ IP  ï Internal Pilot 

¶ PO -  Payload Operator (Observer) 

Engineering Team:  ¶ 2 Mechanical Engineer 

¶ 2 Electrical Engineer 

¶ 2 Support Staff  

 

3.4.5.3 Air Vehicle General Characteristics 

Dimensions ¶ Length: 4.3 m 

¶ Wingspan: 6.2 m 

Take-off load max 240 kg 

Autonomy More than 5 hrs 

Maximum Payload 29,6 kg 

Fuel Tank 80 lt  

Engine (ZANZOTERA 498i)  38hp 7000rpm 

Max. Speed  105 KIAS 

Cruising Speed 60 KIAS 

Max. height More than 10.000 ft 

Modes of Operation Knob, sticks , combined (knobs+sticks) 

Input Power Requirements 220 V , 12VDC , 24VDC 

Weight 150,4 Kgr empty 

AVIONICS GYRO, UMAS 

RF Link C-band & 1 UHF  

 

3.4.5.4 Sensor Characteristics 

Sensor name DAY / FLIR PAYLOAD FOR UAV PEGASUS II 

Payload Types: ¶ Training camera  

¶ FLIR Day/Night Observation 

¶ Day Camera  

Payload Single (1 Sensor/flight) 

Inferences sought by Data Fusion Video (Day & IR) for detection and monitoring 

Primary observable data Infrastructures, Facilities, Objects, Trucks, Vessels, Humans, 
Fires etc. 

Frequency of Observation On demand (real time) 

Surveillance Volume & Range Depends on Altitude 

Communication Link & Interfaces WI-FI/ETHERNET CABLE 
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3.4.5.5 Current Use ï Limitations 

Current Use: ¶ ISR (Intelligence, Surveillance, Reconnaissance)  

¶ Training Flights 

Limitations:  ¶ Use of segregated airspace (NOTAM) 

¶ Operational Limitations (1 sensor, time on site, altitude, 
weather) 

Mission Examples Range of possible ISR missions 

¶ Recce on Movable or Fixed Targets (Vehicles, Permanent 
Structures, etc) 

¶ Typical IR mission 

¶ IR Thermal Track Detection 
ī Fire Detection 
ī Day Camera Car Tracking 

¶ Vessel Detection 

 
 
 

 

Figure 3-36: Mission: Recce Facilities (Distance 9km, Altitude 7000 ft)          

         

 

Figure 3-37: Mission: Car Tracking (Distance 4.5 km, Altitude 6000 ft)     
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 Figure 3-38: Mission: Vessel Detection, Identification (Distance 35 km, Altitude 7000 
ft)  
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4. CBK PAN MODEL 

In the frame of the AF3 project, Space Research Centre (CBK PAN) has developed 
methodologies based on remote sensing and auxiliary data to map the following inputs of 
forest fire fighting system: 

1. Methodology for Fire Risk Mapping (FRM) 
2. Methodology for Burnt Area Mapping (BAM) 
3. Methodology for Fire Severity Mapping (FSM) 
4. Methodology for Fuel Models Mapping (FMM) 
5. Methodology for Artificial Surfaces Mapping (ASM) 

 

 

4.1 METHODOLOGY FOR FIRE RISK MAPPING (FRM) 

 

The fire risk maps show the current terrain susceptibility towards fire. The maps present 
the ignition probability as well as the fire spread conditions. The fire risk map derived from 
satellite and auxiliary data shows live fuel moisture content and the atmospheric 
conditions in the proximity of the fuel layer. 
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4.1.1 Workflow for FRM 

 

 

4.1.1.1 Description 

The method permits the estimation of fire risk using MODIS images and auxiliary 
meteorological data obtained from the Global Forecast System (GFS), Tropical 
Rainfall Measuring Mission (TRMM) and Global Precipitation Measurement (GPM) 
models. The spatial resolution of the product is 1000 m and can be used at the global 
scale. The analysis can be done daily at around 10.00 a.m. but only for cloud free 
areas. 



    

  

Del. 
Rev. 
Date  
Page 
 

D6.1.1 
A-04 
31/08/2015 
50 of 92 

 
 
 

 

AF3- Advanced Forest Fire Fighting      Grant Agreement no: 607276 
 

Input data consists of: 

- MODIS reflectance and emissive images MOD02, spatial 1000 m, MOD02 is 
not corrected for the influence of the atmosphere; 

- MODIS reflectance images MOD9, spatial resolution of 500 m, MOD09 image 
is corrected for the influence of the atmosphere; 

- MODIS cloud mask MOD35 product, spatial resolution of 1000 m; 

- 3B42-RT Multi Satellite Precipitation Analysis product from TRMM and GPM 
missions, spatial resolution of 25 km; 

- GFS wind speed product, spatial resolution 25 km. 

- CORINE Land Cover database. 

The algorithm is composed of two parts: one estimates live fuel moisture content and 
the second one describes the atmospheric conditions surrounding the fuel layer. The 
live fuel moisture content is estimated according to Chuvieco et al. method (2004), 
and the atmospheric conditions are evaluated using a Nesterov Index modified by the 
Portuguese Meteorological and Geophysical Nation Institute (INMG 1988). 

The algorithm for the estimation of Live Fuel Moisture Content is a function of Land 
Surface Temperature (LST), Normalized Difference Vegetation Index (NDVI) and day 
of the year (FD). It is calculated separately for herbaceous (FMCh) and woody/shrub 
(FMCs) vegetation: 

Ὂὓὅ υχȟρπσςψτȟψψὔὈὠὍπȟπψωὒὛὝρσφȟχυὊὈ 

Ὂὓὅ χπȟρωυυσȟυςπὔὈὠὍρȟτσυὒὛὝρςςȟπψχὊὈ 

 

There are input variables calculated to apply the equation. Normalized Difference 
Vegetation Index (NDVI) (Rouse at al. 1974) is obtained from MODIS MOD9 
product: 

ὔὈὠὍ
ὔὍὙὙ

ὔὍὙὙ
 

Water Vapour (WV) has to be estimated first to calculate Land Surface Temperature 
(LST).  WV and  LST are calculated according to the Sobrino et al. (2003) method 
using MOD02 images.  

At the first step of the water vapour, the ratio between absorption and transmission 
bands are calculated: 

Ὃ
ὦ

ὦ
 

Ὃ
ὦ

ὦ
 

Ὃ
ὦ

ὦ
 

where: b2, b17, b18, b19 are MODIS bands 
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Then water vapour content is calculated for each band: 

ὡ ςφȟσρτυτȟτστὋ ςψȟττωὋ  

ὡ υȟπρςςσȟπρχὋ ςχȟψψτὋ  

ὡ ωȟττφςυȟψψχὋ ρωȟωρτὋ  

 

The final water vapour content is a weighted sum of each band estimation: 

ὡ πȟρωςὡ πȟτυσὡ πȟσυυὡ  

 

The temperature is estimated according to the equation: 

Ὕ  Ὕ ρȟπςρȟχωὝ Ὕ ρȟςὝ Ὕ στȟψσɂπȟφψὡ ρ ‐
χσȟςχυȟρωὡ Ў‐ 

where: T31, T32 are the brightness temperature calculated from MODIS bands 31 and 
32; W is water vapour, Ů is emissivity of vegetation. 

 

The functions of the day (FD) of the year (Dy) has a following form: 

ὊὈ ÓÉÎ ρȟυ “
Ὀ Ὀ

σφυ
ρȟσ 

ὊὈ ÓÉÎ ρȟυ “
Ὀ

σφυ
ρ πȟσυ 

The obtained Live Fuel Moisture values are reclassified into 5 danger classes. 

The Nesterov Index has been modified by the Portuguese Meteorological and 
Geophysical Nation Institute (INMG 1988).This method is composed of a daily index 
and cumulative index, which is a weighted sum of daily indexes of the previous days. 
The weighting factor is a function of precipitation. The time series for the calculation 
of the cumulative index is restarted in a day with rain precipitation higher than 2,5 
mm. The ignition index of ith day is calculated using following equation: 

ὍὭ ὝὭ ὝὭ Ὕ Ὥ  

where: T(i) is the air temperature in C° observed at the MODIS image acquisition for I 
day, Td(i) is the dew point temperature. 

 

A cumulative index corrected by precipitation coefficient r is calculated using the 
equation: 

ὍὭ ρ ὶ ὍὭ 
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r coefficient P precipitation 
[mm] 

1 0 ὖ ρ 

0,8 1 ὖ ς 

0,6 2 ὖ σ 

0,4 3 ὖ τ 

0,2 4 ὖ ρ0 

0,1 10 ὖ 

 

Fire danger index is a sum of a daily and cumulated indexes which is corrected for 
wind speed. 

Ὅ Ὥ ὍὭ ὍὭ ρ 

 

Wind speed 
[km/h] 

Correction to Ifa 

V  0 

10 ὠ ρυ +1 

15 ὠ ςπ +2 

20 ὠ σπ +3 

30 ὠ τπ +4 

4 0 ὠ +5 

 

The air temperature (AT) can be derived from LST product using a lineal function 
(Benali et al. 2012, Widyasamratri et al.): 

ὃὝ πȟςρὒὛὝρωȟυτ 

 

Dew point temperature (Td) is estimated using following equation: 

Ὕ
ὙὌ

ρππ
ρρςπȟω ὃὝ πȟρ ὃὝ ρρς 

 

Relative humidity (RH) is calculated on the base of WV and AT products applying 
remote sensing data to Alduchov and Eskridge (1996) equation: 
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ὙὌ

ὡὠ ρ πȟππσφφὃὝ
πȟψ

φȟρ ρπȟ Ⱦ
ρππ Ϸ  

Modified Nestorov Index is reclassified into 5 danger classes. 

The final Fire Risk Index integrates 5 classes of inputs indexes into one value 

 

4.1.1.2 Example of results 

 

 

 

 

Figure 4-1 FRM example of result 
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4.2 METHODOLOGY FOR BURNT AREA MAPPING (BAM) 

The aim of the task was to develop the methodology for Burnt Area Mapping (BAM). The 
Burnt Area Maps permit us to describe at least three very important aspect of fire regime: 
spatial pattern, size distribution and frequency. Depending on the satellite images used the 
seasonality can be also illustrated. According to the project requirements the methods for 
the Burnt Area Mapping are fully automatic and are developed for two spatial scale: 
regional and global. The main idea of the algorithms is similar but some peculiarities of the 
sensors had to be reflected in the methods. 
 

4.2.1 Workflow for BAM using Landsat images 

 

 
 
 



    

  

Del. 
Rev. 
Date  
Page 
 

D6.1.1 
A-04 
31/08/2015 
55 of 92 

 
 
 

 

AF3- Advanced Forest Fire Fighting      Grant Agreement no: 607276 
 

4.2.1.1 Description 

The method for Burnt Area Mapping based on Landsat images permits us to obtain the 
product which has a spatial resolution of 30m which can be used at the regional level. The 
temporal resolution of the product varies and depends on the accessibility of cloud free 
Landsat images. At least one image per year is analyzed. The obtained map does not 
correspond by calendar years but rather by vegetation season, for example: the map can 
show fires which occurred, in a case of a ñcloudyò year, from March 2013 to April 2014; or 
in a case ñsunnyò year from March 2013 to July 2013, from July 2013 to October 2013 and 
October 2013 to April 2014.   

Input data consists of: 

- atmospherically corrected Landsat images with DN transferred into surface 
reflectance. Only the multispectral image is used for processing. One image pre- 
fire and one image post-fire; 

- coast line vector; 

- ASTER Global Digital Elevation Model (ASTER GDEM) at the spatial resolution of 
15m. 

In the pre-processing step, the differences between pre-fire in post fire image are 
calculated. The differences for following spectral bands are obtained:  near infrared (NIR), 
short wave infrared (SWIR) differences.  

ὔὍὙ ὔὍὙ ὔὍὙ 

ὛὡὍὙ ὛὡὍὙ ὛὡὍὙ 

where: T1 is pre-fire image, T2 is post-fire image 

For both images Normalized Burnt Ratios (NBR) (Key & Benson, 2002) and their 
difference is calculated.  

ὔὄὙ
ὔὍὙὛὡὍὙ

ὔὍὙὛὡὍὙ
 

ὔὄὙ ὔὄὙ ὔὄὙ 

For the post-fire image Normalized Difference Vegetation Index (NDVI) (Rouse at al. 
1974) is obtained. 

ὔὈὠὍ
ὔὍὙὙ

ὔὍὙὙ
 

where: R is an image red band  

In the proper classification step, at the beginning the offshore areas are masked using 
coast line vectors. Then the first Multi-resolution Segmentation of images based on NBRT2 
and NIRDIFF is carried out using scale parameter 250. The scale parameter defines the 
size of the segments: the higher the size parameters the larger are the segments 
obtained. The obtained image objects are used for extraction of clouds and inland water 
that would cause misclassification in the final map. The detected clouds and inland water 
areas are considered in the classification.  

Afterwards new objects are created on the unclassified area using Multi-resolution 
Segmentation based on NBRT2, NIRDIFF and NBRDIFF and scale parameter 25. For all 
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object percentage difference of mean value in objects between pre-fire and post-fire NIR, 
SWIR and NBR are calculated. Burnt areas are classified on the basis of percentage 
change in aforementioned features. The following threshold values are used in the 
classification of burnt areas NIR%DIFF >=29, SWIR%DIFF <=-7, NBR%DIFF > 100. The 
possible classification errors caused by other changes like removed crops or timber 
extraction are eliminated using  NDVI T 2<0.5 and slope map obtained from the DEM. The 
thresholds  were tested over a number of scenarios and are tailored to work in the 
Mediterranean area. In the final processing step  generalization rules are also applied. 
The minimum map unit is 3.6 ha which corresponds to 4 pixels. Overall accuracy of the 
product may vary from 70% to 90% depending on the acquisition dates, number of fire 
events and their size. Finally raster and vector maps are exported.    

 

4.2.1.2 Example of results 

 

 

 
 

Figure 4-2 BAM example of result 
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4.2.2 Workflow for BAM using MODIS images 

 

 
 

4.2.2.1 Description  

The method for Burnt Area Mapping based on MODIS images permits us to obtain the 
product which has a spatial resolution of 500m and can be used at the global level. 
The temporal resolution of the product is defined for one day for cloud free areas. 

Input data consists of: 

- atmospherically corrected MODIS surface reflectance everyday images; 

- coast line vector. 

In the case of MODIS image the ASTER DEM is not necessary because there is no 
need for filtration of misclassified agricultural and tree cut areas due to the relation 
between the object size and the image pixel size. 






































































