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m
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W
e turned to the sm

artest ground-level sensor w
e knew

 -  hum
ans! W

e realized that hum
ans

could easily identify w
ildfires if the flam

es or the sm
oke clouds w

ere in their visual line of
sight. D

espite hum
an ability to identify w

ildfires, our skill in estim
ating directions and

distances is less reliable. Y
et, in the era of sm

artphones, w
e can overcom

e this shortcom
ing.

T
hese devices provide precise G

PS coordinates, and the phone's m
agnetom

eter can
determ

ine its orientation.

A
 R

ace A
gainst Flam

es
In the expansive rural landscapes of C

alifornia, the m
enace of w

ildfires loom
s large. A

 rapid detection
system

 can significantly m
itigate the havoc these fires w

reak, yet, alarm
ingly, the path to identifying

a w
ildfire in its early stages can be protracted and cum

bersom
e.
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T
he Firebird Solution
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From
 M

etadata to W
ildfire Localization

Identify intersection points betw
een

every possible pair of lines

H
igh-quality data points should

cluster together, reflecting photos
accurately aim

ed at the w
ildfire

D
B
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N
 identifies subsets of
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 the m

ost
cohesive clusters

O
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 D
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 form
ing strongest cluster

T
he approxim

ate location of the
w

ildfire is determ
ined by the average 

 of all the final intersection points.

"C
urrent w

ildfire detection m
echanism

s can astonishingly take anyw
here from

hours to even days to collect, process, and finally identify em
ergency fire

situations - a daunting lag in the face of an im
m

inent catastrophe."
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T
arget R

esponse

Every Second C
ounts...

G
iven that w

ildfires can spread at speeds of up to 33 km
 per hour, each hour's delay in detecting a fire

can result in extensive dam
age and increased difficulty in containm

ent. Existing solutions, such as
satellite im

agery and sensor data, are hindered by lengthy data processing tim
es and lim

ited exposure,
often taking hours to days for the critical data to be ready for use. T

hese delays prove catastrophic in
the face of rapidly spreading w

ildfires. Firefighting authorities grapple w
ith these inherent lim

itations
in real-tim

e m
onitoring capabilities and the daunting resource constraints that com

e w
ith them

.

T
he C

hallenge
T

he core challenge is sim
ple, but not easy. H

ow
 could w

e augm
ent slow

 aerial data w
ith

rapid ground-level inform
ation to quickly identify and locate w

ildfires? T
raditional physical

sensors w
ere considered, yet their cost and m

aintenance challenges in entropic
environm

ents, like forests, w
ere prohibitive.

T
he Insight

A
 N

ovel A
pproach

O
ur approach hinges on triangulation from

 at least three separate observers capturing photos
of the fire. Plotting the directional vectors from

 their distinct locations yields an intersection,
thus approxim

ating the w
ildfire's location w

ith reasonable accuracy. T
his form

s the
backbone of Firebird - a rapid, lightw

eight m
ethod to crow

dsource crucial w
ildfire data.

Ignite R
apid R

esponse. Sim
ply.

Firebird's m
obile application reim

agines w
ildfire detection, leveraging the prevalence of

sm
artphones for im

m
ediate data collection. T

raditional m
ethods like rem

ote sensors and satellite
im

agery can face resource and tim
e constraints. Firebird's app em

pow
ers instant reporting,

allow
ing authorities to sw

iftly respond to w
ildfires, potentially preventing m

inor fires from
escalating.

H
um

ans as sensors?
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Firebird's innovative triaging dashboard is the next key com
ponent of its solution. W

ith w
ildfires

spreading at alarm
ing speeds, every second counts. T

he dashboard em
ploys a triangulation

approach using data from
 the m

obile app, enabling rapid localisation of fire outbreaks. T
his quick

response capability can significantly reduce fire spread, protect com
m

unities, preserve habitats,
and cut firefighting costs and risks.
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