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The FireLoc Project:

Identification, positioning and
monitoring forest fires with
crowdsourced data
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- Motivation

e e = ASeverity impact andfrequencyof devastatingorest fires

= Sl - ALikelihood of aggravatiodue to climate changes
i A4

sizi=2 | Develop tools to assist authorities in tearly
e identification and geolocation of ignitionso
that they can be tackled as fast as possible
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> TheFireLogroject ¢ Main aim

Develop asystem that enables citizens to provide
, georeferenced datallowing thedetectionand
e geolocationof spotted fires irreal time
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TheFireLocSystem
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Data collection
component

[ Event location
as

sessment module
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TheFireLocpp
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- ADevelopedo collectthe datacontributed by the citizens
ASofar it is only availablein Portuguese
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TheFireLocapp - Collected data
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Temporaldata: Dateandtime (hour and minute) of the contribution Mandatory / Automatic
Thegeolocationof the observer Thecoordinatesof the observationpoint obtainedwith the
a Y| NI LIBIchgNagationSatelliteSystem(GNSS)eceiverimbeddedin the device

Orientation: Theorientation of the smartphoneis collectedwhen the contributor is oriented

towardsthe fire. It corresponddo the bearingrelative to the magneticNorth pole, extracted Mandatory / Automatic
from the compassmbeddedin the device

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 Mandatory / Manual
automatedapproachandwill enablethe visualizatiorof the spotted eventwithin the system

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

Thegeolocationof the observerafter the volunteermovesl10 stepsforwards of backwardsin
the direction of the fire

Distance Theapproximatedistancebetweenthe observerandthe spottedfire Optional / Manual
Optional / Manual
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~ AMandatory data
ADateandtime of observation

EUROPEAN GROUP OF || — m—
SURVEYORS || ZiFasesd

> TheFireLocapp

5] L7 L5 L5 L5 L L L L L L L L L L L L L L L L L L L

Athens - 13th and 14th December 2022

79 REPUBLICA

PORTUGUESA

FCT

Fundagio
para a Ciéncia
e a Tecnologia

o 1ﬂs 90

L \\\ I R\‘!I)k\I.»‘\ 9]
COIMBRA

BCISUC

9



TheFireLocpp
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- AMandatory data

FIRELOC"
= hodaSNIS 2 : _ :
;_ TGS N : %rrors = Measured continuously, enables a statistical analysis

geolocation

< Contribuir

Confirme que o marcador esta sobre sua
localizaca

(Xl’yl) (X2’y2)
(%s,Ys) (%) %e¥s)
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. TheFireLocapp
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TheFireLocpp
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FlRELOC _ .
-~ Allowthe volunteerto collectdata againa few stepsforward or backwards
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- AAdditional optional data

BO%.Ys) B(x,,y,) BO&Y3)

PosmonA
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Enables a statistical
analysis
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TheFireLocpp

AAdditional optional data
ATheindicationof the approximatedistanceto the fire;
AA shorttext messagewith informationthe volunteermayconsider

USGfUl Thefire iscloseto houses

Nextto agasstation
Closeto afactory
Thefire isjust starting

Example®f text messages

| only seea smokecolumn

Thefire isveryfar away
Thefire isspreadingveryfast
It is closeto the river

Thereare lots of parkedcars
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. TheFireLocsystemg Main functionality

= APositioningwith the intersection of at leasttwo contributions
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TheFireLocsystemc Main functionality

AGeolocationerrors

A Smalleimpactoverthe geolocationof the eventasthey propagatewith
the sameorder of magnitude

vm li = AErrorsassociated with th@rientation measurement

FIRELOC
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AMandatory data

Orientation
towardsthe FIRE

SURVEYORS || Sy @ik

May have very large errors!

Dayx
Timey

Coloque o telemdvel na horizontal (angul
- P di " inclinagdo men 5°). Mantendo
ara os proximos passos, pedimos que se vol posicao clique em ‘Confirmar
nownposition | reEens

Quando estiver nessa posigao, clique em . N
‘Continuar’ ] Orientagao: 43

Angulo: 0°

Inclinagao: -2°

. TheFireLocsystemc Main functionality

|_>

AOptional data

Orientation towardsthe SHADOW

" SHADOW
Assess thenagnitude of the orientation errors
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FIRELOC
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L TheFireLocsystem¢ Main functionality

- AComputation of:

ATheestimated error® in the
measured magnetic bearing

AThecorrected magnetic bearing

SHADOW

MAGNETIC  GEOGRAPHIC
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Trapezoidal fuzzy sets perpendicular to
the line of sight centered ai 0

Contribution 1
MBp;,, = 135°;¢ = 30°

Contributions 1, 2 and 3

Contribution 2

MBy,, = 225°; ¢ = 20°
;
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TheFireLocsystem¢ Main functionality
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Contribution 3
MB;,, = 180°;¢ = 10°
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Core — Most likely location

Support — Possible locations
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~ TheFireLogortal
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