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WHERE S 

THE 

FIRE?

Motivation

ÅSeverity, impact and frequencyof devastating forest fires 

ÅLikelihood of aggravation due to climate changes
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Develop tools to assist authorities in the early 
identification and geolocation of ignitions so 

that they can be tackled as fast as possible
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The FireLocproject ςMain aim

Develop a system that enables citizens to provide 
georeferenced dataallowing the detectionand 
geolocationof spotted fires in real time

hōǎŜǊǾŜǊΩǎ
geolocation Orientation

towardsthe
FIRE

Photograph

Orientation towards
the SHADOW
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The FireLocSystem
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The FireLocSystem

DSST51

Data collection
component

Data integration and 
processing component

Information communication
component
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The FireLocapp

ÅDevelopedto collectthe data contributedby the citizens

ÅSofar it isonlyavailablein Portuguese
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The FireLocapp - Collected data

DSST51

Data Collection mode

Temporaldata: Dateandtime (hourandminute)of the contribution Mandatory / Automatic

Thegeolocationof the observer: Thecoordinatesof the observationpoint obtainedwith the

ǎƳŀǊǘǇƘƻƴŜΩǎGlobalNavigationSatelliteSystem(GNSS)receiverimbeddedin the device
Mandatory / Automatic

Orientation: Theorientation of the smartphoneis collectedwhen the contributor is oriented

towardsthe fire. It correspondsto the bearingrelative to the magneticNorth pole, extracted

from the compassimbeddedin the device

Mandatory / Automatic

Photograph: A photographtaken by the contributor of the observedevent. Thisphotograph

will be used to validate if the contributor is in fact observinga fire or smoke with an

automatedapproachandwill enablethe visualizationof the spottedeventwithin the system

Mandatory / Manual

The orientation (bearing) of the smartphone when the volunteer orients himself/herself

towardshis/hershadow.
Optional / Automatic

Thegeolocationof the observerafter the volunteermoves10 stepsforwards of backwardsin

the directionof the fire
Optional / Automatic

Distance: Theapproximatedistancebetweenthe observerandthe spottedfire Optional / Manual

Shorttext messages Optional / Manual
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The FireLocapp

ÅMandatory data
ÅDateand time of observation

DSST51
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The FireLocapp

ÅMandatory data

DSST51

hōǎŜǊǾŜǊΩǎ
geolocation Measured continuously ςenables a statistical analysis

(x1,y1)
(x1,y1) (x2,y2)

(x3,y3)(x4,y4)
(x5,y5)

Errors
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The FireLocapp

ÅMandatory data

DSST51

Photograph
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The FireLocapp

ÅAdditional optional data

DSST51

Allowthe volunteerto collectdata againa few steps forward or backwards

A(x1,y1) A(x2,y2)

A(x3,y3)A(x4,y4)
A(x5,y5)

B(x1,y1) B(x2,y2)

B(x3,y3)B(x4,y4)
B(x5,y5)

PositionAPositionB Enables a statistical 
analysis
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The FireLocapp

ÅAdditional optional data
ÅTheindicationof the approximatedistanceto the fire;

ÅA short text messagewith informationthe volunteermayconsider
useful.

DSST51

Å Thefire iscloseto houses

Å Nextto a gasstation

Å Closeto a factory

Å Thefire is just starting

Å I onlyseea smokecolumn

Å Thefire isveryfar away

Å Thefire isspreadingveryfast

Å It iscloseto the river

Å Thereare lots of parkedcars

Examplesof text messages:
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The FireLocsystem ςMain functionality

ÅPositioningwith the intersectionof at leasttwo contributions

Measuredquantitiesfor eachobserver Ὥ ρȟȣȟὲ:

Å Geolocation: (ὼȟώ

Å Magneticbearingmeasured with the smartphone 
oriented towards the fire: ὓὄ(πЈὓὄ σφπЈ)

Thefire shouldbe in the convex area 
containing the points obtained with all 

intersections (orange polygon)
Fourcitizensobserve 

the sameevent
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The FireLocsystem ςMain functionality

ÅGeolocationerrors
ÅSmallerimpactover the geolocationof the eventas they propagatewith

the sameorder of magnitude

ÅErrorsassociated with the orientation measurement
ÅMay have large magnitudes (tens of degrees)

ÅTheir effect over the geolocation of the event increases with the distance 
to the event
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The FireLocsystem ςMain functionality

ÅMandatory data ÅOptionaldata

Orientation
towardsthe FIRE May have very large errors!

Dayx
Time y

Knownposition

SHADOW

Assess the magnitude of the orientation errors

Orientation towardsthe SHADOW
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The FireLocsystem ςMain functionality

ÅComputation of:
ÅThe estimated error ʁ in the 

measured magnetic bearing

ÅThe corrected magnetic bearing 
towards the fire (ὓὄ )
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ὓὄὛὌὃὈὕὡŸ Shadowôs KNOWN magnetic bearing

MBFireŸ Corrected magnetic bearing towards the fire

ὓὄ Ÿ Shadowôs MEASURED magnetic bearing 

ὓὄ Ÿ MEASURED magnetic bearing towards the fire 
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The FireLocsystem ςMain functionality
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Firelocation!

‐

‐ ὓὄ ὓὄ

Trapezoidal fuzzy sets perpendicular to 
the line of sight centered at ὓὄ

Fuzzyset Support: ς‐
Core: ‐
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The FireLocportal

DSST51

Observers

Observed
location
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