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57 ABSTRACT

Systems and methods are provided for controlling a netting
by an Unmanned Aerial Vehicle (UAV). A mesh netting
includes a plurality of nettings arranged as interspersed
layers in a mesh form. Each of the plurality of nettings has
fire-resistant property. Further, a battery powered UAV is
present at an aerial location. The mesh netting is coupled to
the UAV such that the UAV maintains the mesh netting
afloat and adjusts at a position such that a particular source
of flying embers is covered with the mesh netting. Also, a
lifting kite coupled to the UAV at one end and attached to the
mesh netting at another end is provided. The lifting kite
carries and holds the mesh netting aloft when the UAV
brings the lifting kite at an aloft position such that a
particular source is covered with the mesh netting.

_-300-1
.




151 A1
US 2021/0269
t1of7

lication Publication Sep. 2,2021 Shee

Patent Applic

AT e
T s
T s IR Sion
A S s
S A S D
AT ey
RIS

R

AT
000

S
T AN
P S
SR
SR RGN
e RN
SRS s BN
£ “'e'!e'e'e'/e'e'e'e'e’e'e’e‘e’ﬂ%'é'!e!e'e'e:e:"e:e'ex!‘!‘vxas
Loy SR
iiﬁimﬁﬁﬁﬁﬂaﬁﬁﬁﬁﬁuﬁﬁﬁ%mﬁivmnuuvmnuuvmm‘n\
mmmwmmmmmmmmwmm
vA"v'vA“"vAAmsﬂvﬂ o
Sl g

104

75

S
% B )
S ol
el B
ey e S
A e g fratlicinion
LSS i he i
i T A e o
e i s e s o
TR e
QS R
ey
St
R

100

106

FIG. 1




Patent Application Publication Sep. 2,2021 Sheet 2 of 7 US 2021/0269151 A1

> Aﬂﬁﬁ%’%ﬂmﬂmh_
R AT

200-2

206

e
i 20000 S avAVAVAY,
Navavab e AN TATAYAYAVAV a8 AATAYAAYAYi1)
A A VA >

CATATATSaaY i f Yo AVat

FIG. 2B

102

YAVAV4
v!gguuru%xe;g%nuu

R TAVAAVAVLY, v 9 AV

2001

FIG. 2A

204

202
/




Patent Application Publication

-300-1

X vmwm
£ S, X vmuvmn
X v'vv 7

,‘fmvv:%ymuw‘& 0000 Xéu\m v‘

/]
e mvmv‘w ‘“"
wg«w.vvmw R e 5
,‘%a‘im%mhn@w ﬁ

Sep. 2, 2021

AVAY
"'ﬁ%“’v‘ﬁﬁ‘uﬁw

vvv VAV

0

VAVAY:

00

fi
,A% é%AﬂAVAV"AVV
Ava¥ay A'AVA‘VAA

ﬂVA RAVAYAY,
7
A'A VA ) “‘ VA %VAVA‘VAAVAYA

AVAVA‘

YAVAVAY 'V YAVAYAYS VAYAYAY 'V
am‘lvﬁg ‘%éi‘u’v"
A o0 mwuwmm\w
ﬁ#'ﬁ%'%' ‘%%ﬂu“vﬂvv'
i Y
P mvmul &%m%%% mvuﬁvi 2
ﬁ'ﬁ“'ﬂﬂ s é""‘“‘""' 33 oD Z%:'amv""‘ ‘%x‘ﬁv‘
e uuAmumxv RRIO000L vmv/
AVAAVA"AVAAA"AVAV’V FaTAYavs ur AVAVAVAV Yavivavay
LA wu i vvuvv A e AVAV
VAYAVAY,Y, V'V'Vvv 9 ¥
%"‘O“X“%:‘yé 4‘4% SEHIOO0, v

AVATL VLT

vt TN

A,@"AVAVAVA % 0 A‘veﬂ‘

AAYA AVA"AVAVAV%V

/muﬁgg‘“"'" ‘XXIVA uwmw o
oy s

é""‘ V'A'AAAAVAMVAV

N
AVAVAVA oo
TATLTAV.
g‘"‘v"" évA"AAA“ 2000 Y&# Tara¥u

V'
ﬁi&fmy s
VAY
V LV
wuv %VWYM% Avamwgm#‘“ "‘X#'
vmvmvwv 00 %'

v'% AVAV g‘“\"

Sheet 3 of 7

S

‘«

US 2021/0269151 A1l

FIG. 3A



Sep. 2,2021 Sheet 4 of 7 US 2021/0269151 A1

Patent Application Publication

d¢€ Old




Patent Application Publication

9 9

Sep. 2,2021 Sheet 5 of 7

4& v.\\vuv
A A‘VVAV A' uvv AV iVay) AW ™
T 3%'” e v‘i“%'%
(avaavs mmm mvv % muvv
RN uvmvnm b vave 3
KHOK AMVAV i, AAA%A&A‘VV TN
AVA e, Ave Aﬁ SRR O
ﬁﬁu “, \‘{%ﬁy""‘ FeXey,

AVAVA\ ‘v Ya¥

'AVV “VVA "VA
T L1900 vmw
‘VAV %mmﬁv‘ VAV ¥y P V
“W“Agv%&mnﬁuw wve “'%'
"A" A
""A\

A
u A%‘w“ 0
xﬂ"e;e;‘f.i
"'e'mu
a .“'AVVAVJ " ““
'Q\'giuv":""‘“‘}‘ 'Vuuv

VAYAVAVivyY v_‘y “‘
9%"&"%‘%

iv‘\v‘v Vv,

vI%

X0 A
‘WA'A vmv ‘Ammv

A¥aVavivy
2 AWAAAVAM gy

o u uuv

>
RN
000 A'-“'AVVAvvvm”
VAAVAV AVAVav) eyﬂ‘, m :v‘v

Tt R AYAAVAVAV
V'
e a,v‘v e, NI

Auv
mv“v i
%ﬁ\,&'vm%

AVVV O
00 Avmv WA'AV Avév‘v% A%:v‘y,
A'AV h VAV‘V =
mm vﬂ‘e‘,‘, X;‘A X

vmv‘

N

";wmv i m'%%v’ué"

o ST 'éﬁv‘vmv gﬁg@
*vm&u 9“ imv

AVAVAVA A‘

%m

vvv
' AVVAV

¥y

4
XK
OOL AVA

US 2021/0269151 A1l

FIG. 4




US 2021/0269151 A1l
500
106 106

Sep. 2,2021 Sheet 6 of 7

Patent Application Publication
106

N
o
0
N
2 © ()
\ VA | C AVAVAVAT v
el Xl THAKR XAAA
Vi 0 R
{ 1 % J »ﬂﬂaﬁﬁ&ﬂ&ﬁﬂ?ﬁ»ﬁ#ﬂggﬂ
—4 0 / VAV ﬂﬂﬂssﬁﬁﬁaaggs ATSYAatiy
| \A\,L ' YAV e P%ﬂ»«%»«»%%%ﬂ%««&ﬁ»& »ﬁﬁﬂﬂ»ﬁ«»«&%
. O ARIRTR A AYAVAVAY Vi e VaVavy VAV, AVAVaAVAVsv A4 V4V )
KR %%%ﬁ%%%«%ﬁ%&ﬁgﬁﬁ%%ﬁﬁ% R0 T
J ﬂﬂﬂés AVaYavava ﬁ«s&»»ﬂﬂﬂﬂﬂﬂﬁﬂﬂmﬂbﬂﬂ YAVAVAYLYA\ >>§<>M¢<» »ﬂa@m»«»ﬁ»»ﬁﬁ»« »1?5%?555 VAVAYAY
PR00000s ﬁﬁ%<%ﬁ%§§ﬂ§ﬁ%ﬁ§?§h»Qﬁﬁ%%«ﬁmﬁﬁ%?ﬁﬁ%%ﬁaﬁa
AVAYAVaVaVavas »»ﬂﬁ«»ﬁﬁsﬂgﬂﬂ«»«s YAVAVAVAVAY >§§§§%§<5§§¢»ﬂ<%»»»§§§ﬂ<«<éﬂ»« AYAVAVAYAV,S AVAVAVAVAY VAt
/ iﬂgﬁsﬂqoﬂ»&»&sgssss»#ﬁﬂ#!&ﬂq §ﬂ¢§< 1% »ﬁﬂssﬁﬂﬂoﬁdﬂ%ss TAVAAYAYAVa LV, v A YAAYAVAVAY, v,
N\ o /2 wsﬂﬂﬁ»s% A YAYAAVAVAY v ﬁﬂﬂﬂﬂ»ﬂﬂﬂs >§§M¢§§¢N¢§ﬂ§ﬂ»5« »«»#54@%1@4‘ VaVavy
R VAVAVAViv;S ﬁﬂ#ﬂﬂm&ﬂﬂﬂﬁ&ﬂss v, >§§F§§<¢§§§<¢<«§< AT AYAYAVAYAVA AV o ¥ sﬁﬂoﬁ (¥,
N 5%55?4 ﬂﬂiﬂaﬁﬂﬂ#ﬂ»ﬂwﬁ%«g)ﬁﬂs»aﬂﬂﬂﬁgﬂﬂﬂbg
| F§>‘5§§>§ﬂ§ﬂﬁmﬂg§%§§§§§< VATV vAvs gﬂn»ﬂﬂﬂ AVavavav;
?ﬂﬂﬂ»&w«iﬂ Y AVAYAL Vi vins >§§§ﬂ<4ﬁ%¢<¢<«§§§< AYAVAVv,
Vavavavy >§>§a§§§$§ AYAYAVAVAvAY
\/2 wﬁﬁé»«ﬁﬂné«ﬂs AVAVAVY
Vo %N«»ﬂuﬁﬁﬂ# o

A
AVt e
RO 5000
LRI, 555
i Al ATy OO0 K200
AVAVAV; ““ AVAVAVAVAVA “4.‘“ 4““‘
(HAHH KK $¢§§<<%>>§>§ﬂ 9»&»§$§%$ﬁﬂbﬂﬁb 9>§§<Nﬁ»<¢>»<>>$§<9¢m
LI IRIITEL, e A AT i ATy SES200004)
A TATN s AT I LRI TS A BRI KA
i LAy AT AT A ATAOAeTAYL A YATAYa e A A Ye
TaVAV. Ty s e AT AT e ety A e AT o, Vi
vV AT, K TAvARAv S AT e aTTavivAvey AN A TATeY: LRI
AP00 e ATATAYL VAVt e ATV e ST N ATATAYAAY ey arAvAva AT vav LAY
ORI AT aY: VAo A A >§§5§§§<¢§§ Tl eAy
e »%ﬁ%»@ﬂﬂ%ﬁd K 0»0%0#%&ﬁ&»ﬁgé&‘*Wq%ﬁa%»gFﬂegﬁ«»«»ﬁ»«»ﬁﬁﬂq%
AVAVAVA LV AVAVA AVAVAVAVAY “‘g g““ AVAYAY: AVAVAVAV; AVAVAVAVAY: VAV VAVAVAYAV: AVAVAVAVAV AV AVAV]
2000 »?ﬂ»»ﬂ»»ﬂﬂ»»«ﬁq*ﬂ.&)ﬂ o, >§§<¢§«v¢>ﬂ»>»>ﬁ§»»ﬁ»»¢»» AAavayA A »»0»‘»&%&9«%@@% 200K
A ATAYATAV e e AT AT e e e TAvATsv i, YA ATkt hav 2K
T ATATa AV e aTAral 005K »ﬁﬂﬁ»ﬁﬂsﬁéﬁﬂsﬁﬂs 0K A ATAVATAL o ATaYe 00
ATl Avarl A TA A A AT §5§§§5§§ﬂ< 2000 AT A
v ara i arava ORI AT0000E ATATAY VAV AT DDA E IR HAO06
AV A A i, BHF00 A avAr oL AT N TAeTAT AT e
osgﬂﬂévﬁ»ﬂﬂ#ﬂﬂ;#ﬂﬂﬂ A AT e avavav VAV ratiaraY L AT e Aaravs TAvAvavaora]
v A >§5§§§§>§§§§<g< 0K »ﬁﬁﬁﬂsﬂﬂqﬂqﬂsﬂss<> PR
vt A A o v T amavuvitae s AN A TAavavivi iy ATAvAYaY ORI o0
25 OIS AT i AT AT TATTiA e ATATA SRS %
ORI RO aVathvatycrar ﬂﬂﬂﬂ&q.?ﬂﬂ»ﬂs‘»ﬂ?gs SRIA L A A AT A e A
XN RIIOEIK RO AT aTATs A e ATy il AAYs
AvATaYaviyi iyt AAvAYa A e Aravavs OIS IR, A i AT
K00 20K <¢§<<§§§§ﬂ»>§§§ﬂﬂ<§§§§§ A AT X0(
ANravavivAr e aavava ORI Y 00000 AT e A
i >§>§5§§§ﬂ<§§§4¢< A svavy ARL09000 A oA Pavat
S A AT OO S IRIAL »4»4»5»#55&4»‘54 KT
O AAvATATAri e SYAYAY: ATl e ATATaY »»«»ﬂg»«»ﬂﬂsgﬂ« LI TAK
Vari AL ATATaY VaYaviVav G araTa e i e e IRA
VAVYL o A i AvavaY PRI AL A ATty
<>§>§§>§§§§<S§§ AT vAT At AYATATa A IRN A vivivioaaAay AV T Y
VAVAYA YA AaTaY ORI s e e AT A AT AL v ot
gﬁﬁﬂ%@ >0§§5§¢5¢§&54 »§§§§<>¢ gﬁﬂ%ﬁﬁﬁﬁ%@ﬁ%m
OONERIK >«><¢>§§§ﬂ<> X %sssﬂﬁss N e ATATA AT L A ATa
>>§¢.§$§N¢@m «»«ﬂ««ﬁ?ﬁﬂﬂqﬁ §§<§%§< <»V?>ﬂm§§wﬂ»§%§
R ﬂﬂﬂﬂ?ﬁ»ﬁéﬁ?gg >§§a$¢r§§§§<<§ﬂ<<§% utaratiae
A AT ALHI0000 aATA i T ATA e s e s 50 RSP 00000
s oA YTV Ay AT eTA it A ATAY S A TATAY il e A A A A
A YAVt e O OTIN S AAATAYv i AT »ﬂﬁﬂslﬁﬂsﬂﬂﬁﬂsﬂ AT
B A el A 0000 0000 e A L YA e AT ATATAATY YA 229000
i K000k e ANy e AT e A ATt v RN ORI Yaivisian
A AT ATAvL Lo AT YATAYa K000 e aTamA i e TAvATa A ATaaviviv o erAA OSBRI A AT L X TATATaVA
DO R00008 e >§§§>§5§§§§4§ LA i ATy X
KOO IR0 aavaaA v v A ATATaY
POORROO000AR AT oL AT e ATaavivi A
avaavavivie e A OO AATAVeT LA eAeTAY
?gﬂ»jﬁgﬂsssﬂﬂﬂﬂﬁ o taaravs
PR

SN
I
KK
S
4 ’i
&
oK
]

&3

Ny [
/r
\

A

AV g‘,“‘ AVAVAVAY, BVEVA

X &%ﬂ“s%ﬁgﬂﬂﬂgﬁ%%,
ORI AR 0 %ﬁ;«»ﬁg%»! =)
aTaat ><M«>§<N¢>¢>§§§¢ﬁ0 SO0, AT v
IR OO LT
A ATA v S ATATaY ORI PRIOILS AR 0000
KRR OO e et ,‘
~VAVAY, Z %%N AVAVAVAVAAY v \

)

7

A

g
T Ry

2000

504
502

FIG. 5




Patent Application Publication

mmmmw
AYAYivavavy
VAA%V' ¥

u
AVAAVy S
mmmyﬁf““ﬂ

7y VNAVAVA

600

Sep. 2,2021 Sheet 7 of 7

YaVavavans
wg‘:‘u‘vm“
%Xé . Am 0 A A AVAVAAVA"AVA

VAYAY) VAVAVAVAVAY, VV
77 AVAVAV YAVAVAYAY mwv
'Vs' A’V' VAVV VAN

VA‘AAVAV
‘“ﬂmmmw‘ﬂﬂmmmmmmw X

vummwuyuwgagrufw::w;
mmmmmm e ﬁ%{ﬁﬁﬁf‘
00
v€?vv Vavit)
i
VA
mmgmn
LUAVAY VA i V'V
qﬁ' A&ﬁ?%fwﬁuu

: andimmmmunnmm
"Av:xu'r AVV‘ '&% M%

US 2021/0269151 A1l

FIG. 6




US 2021/0269151 Al

UNMANNED AERIAL VEHICLE (UAV)
CONTROLLED NETTING SYSTEM AND
METHOD THEREOF

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority benefits under 35
U.S.C. § 119(e) to U.S. Provisional Application No. 62/982,
450 filed on Feb. 27, 2020, which is hereby incorporated by
reference in its entirety.

FIELD OF THE INVENTION

[0002] This invention relates to the field of controlling and
suppressing spread of wildfires. More particularly, this
invention relates to a system and method for using a mesh
netting controlled by an Unmanned Aerial Vehicle (UAV)
for suppression and containment of wildfires.

BACKGROUND OF THE INVENTION

[0003] Typically, wildfires can burn millions of acres of
land and forests at shockingly fast speeds, consuming every-
thing encountered in their paths. The rolling flames may
travel up to a speed of 14 miles an hour, and may cause
destructiveness to life, property, and the environment, which
is often grave. Also, wildfires occur rapidly and the devas-
tation thus caused typically lasts for over a period of days or
weeks, or even months. Unlike other natural calamities and
disasters, (for example, earthquakes and landslides), wild-
fires can be combatted to a large extent and their destruc-
tiveness can be limited or controlled. Thus, significant
opportunities exist to deploy firefighting resources in a rapid
and effective manner to achieve goals of protection of life,
property and the environment, as well as to extinguish the
wildfire or at least limit the wildfire in intensity or to regions
that have low environmental sensitivity.

[0004] Though conventional mechanisms that employ
application of water or fire suppressing chemicals to a fire
from the ground may be effective for combatting wildfires,
lack of suitably trained manpower, threat to firefighters’
lives, unpredictability of wildfires, and scarcity of water/
chemicals may pose a serious challenge. Moreover, when
the terrain is challenging, which is mostly the case in forest
fires, transporting the required amounts of water or chemi-
cals may make the situation even worse. In light of the
foregoing discussion, there is a need for an efficient and a
cost-effective technique for combating the spread of the
wildfire.

SUMMARY OF THE INVENTION

[0005] In order to solve the above problems, the present
invention discloses a netting system and method that is held
aloft and controlled by an Unmanned Aerial Vehicle (UAV).
The UAV employs an airborne mesh based netting to capture
flying embers (particularly from trees that constitute as
“fire-bombs”) that fly and scatter in the surroundings. The
netting captures the released embers, thereby preventing
them from either travelling far or from hitting fresh fuel-
containing ground before they land. By capturing and con-
taining the released flying embers, the invention may sig-
nificantly slow down the spread of wildfire, thus aiding other
firefighting efforts. As a result, the invention provides valu-
able time for living beings present in path of the fire to
evacuate and/or otherwise prepare for safety.
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[0006] In one aspect of the present invention, the inven-
tion provides a UAV controlled netting system and method
where the netting is maintained aloft for controlling wild-
fires by capturing released flying embers.

[0007] In one aspect of the present invention, the inven-
tion provides the UAVs that are drones. The drones are
typically powered using power obtained from batteries, and
thus have an ability to remain powered in flight and being
unaffected by smoke and fire, which could choke a UAV or
manned aircraft powered by an internal combustion engine.
Further, battery powered drones may have lift capacities of
nearly 2,000 1bs. The present invention leverages the ability
of battery-operated high lift capacity drones to rapidly carry
fire nettings and deploy and hold them over rugged terrain
in wildfire environments that is otherwise hard to access.
[0008] In one aspect of the present invention, the UAV
includes video cameras that facilitate the drones to be
remotely operated, as well as with automatic “return to base”
capability if communication between the UAV and an asso-
ciated base station controller is interrupted. Preferably, the
UAV of the present invention may also be equipped with
thermal sensing and imaging capability and may have an
ability to autonomously identify and target ember sources,
such as, burning trees, through Artificial Intelligence (AI)
and image or pattern recognition algorithms.

[0009] In one aspect of the present invention, the drones
are programmed to operate as a group, and/or independently
to avoid other drones while carrying out similar tasks.
Plurality of the drones operating in a group are sometimes
referred to as swarm drones. Further, when the drones are
programmed to operate as a group, the netting is carried and
held aloft by two or more drones for capturing flying
embers.

[0010] In one aspect of the present invention, the netting
is preferably of a strong, lightweight, and fire-resistant
material such as Kevlar® or a similar material. The mesh of
the netting is tight enough to contain dangerous flying
embers, yet loose enough to allow wind to flow through
sufficiently so that the netting can be carried and held in
strong wind by the UAV. The material of the netting may be
multi-layered and interspersed to maximize ability of the
netting to catch and stop embers while allowing wind to flow
through with minimum resistance.

[0011] In one aspect of the present invention, the netting
when attached and deployed with the UAV has the shape of
a round parachute. The netting may be tethered to a single
UAV by a single cord having fire-resistant property. Further,
in another aspect of the present invention, the netting is of
a square or rectangular shape. The netting is attached and
carried by two UAVs that are present at each of a top corner
of the netting, and each of bottom corners of the netting are
fixed using ballasts, and/or carried by two additional UAVs.
The four UAVs operate together to carry the netting to a
target location and cooperate to hold the netting in an
optimum shape and at an appropriate location to catch
embers from a target ember source. In yet another aspect of
the invention, the netting is initially rolled into a roll, and
when the drones reach a target point they unfurl the netting
in order to capture the embers.

[0012] Inone aspect of the present invention, for capturing
embers during a stationary operation, the netting is held aloft
by one or more lifting kites. Many different kite designs are
used as lifting kites. An example of such lifting kites may
include, but is not limited to a “French Military Kite” or a
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“Rescue Kite” which is a triangular winged box kite that is
similar to a classic box kite but has only three sides to the
box instead of four and further has dihedral wings added to
one surface, which increases its side to side stability. This
type of kite is favored due to its ability to lift payloads (for
example, antennas) in a wide variety of conditions. Further,
the kites may be accurately positioned in the sky via one or
more UAVs that are attached directly to, or otherwise
tethered to, the kites. In another aspect, as the weight of the
netting is borne by one or more kites instead of the UAV, the
flying time of the UAV is greatly increased.

[0013] In one aspect of the present invention, the UAVs
may carry a small supply of water or other fire-suppressant
material, such as, Phos-Chek®. A spray of the suppressant
material is directed to the embers that may have been caught
in the netting.

[0014] In one aspect of the present invention, during
stationary operation, the UAVs are tethered to the ground.
When tethered, the UAVs are supplied with electrical power
from a direct electric source allowing them to stay aloft as
long as needed. Tethered UAV's may also be supplied with
water or other fire-suppressant material, such as, Phos-
Chek® from the ground via a tube or hose. The UAVs may
direct a spray of the fire-suppressant material onto the
embers caught in the netting. Alternatively, the UAVs may
carry an onboard supply of water or other fire-suppressant
liquid or material that is sprayed onto embers caught within
the net.

[0015] In one aspect of the present invention, the UAV
carries a netting and positions it over a tree such as a palm
tree, either before or after the tree has caught fire, and
releases the netting, thereby encapsulating the tree and thus
significantly reducing the large burning embers that will be
shed from it.

[0016] In one aspect of the present invention, the netting
is integrated with the lifting kite during construction of
lifting kites thereby defining a large self-lifting fire net. The
self-lifting fire net may be accurately steered and positioned
by one or more UAVs that are preferably electric powered.
[0017] In one aspect of the present invention, the inven-
tion is of a method for providing a UAV to control a netting
being used in suppressing wildfire and the spread thereof.
The method includes having a lifting kite and/or one or more
UAVs that may carry aloft a netting made of a fire-resistant
material, and then may transport that fire netting and posi-
tion it at a location relative to a source or potential source of
embers. This may enable catching embers that are shed from
the ember source before these embers are carried away by
wind and a new ignition point is created.

[0018] In one aspect of the present invention, stationary
environments where tethered UAVs and/or lifting kites may
be used include: properties which are protected at their
perimeters by an airborne fire netting system, single build-
ings, tall trees, or other elements which are particularly
vulnerable to fire and hence require targeted protection; or
locations where a fire line is desired, for example, along a
freeway that already presents a natural fire barrier and is thus
a good candidate for stopping flying embers. This ensures
that wildfires do not jump the freeway as a result of flying
embers.

[0019] As described above, the system and the method are
used to capture flying embers to control spread of wildfire.
Further, other application areas for the system and the
method may include, but are not limited to containment of
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pollens released by plants, airborne dust and debris released
at construction/demolition premises, radioactive material
released during eruption of volcano, debris produced during
occurrence of earthquake or landslide, locust swarms or
similar pest infestation, and the like.

[0020] One advantage of the present invention includes
providing a netting arranged as a mesh structure that is
strong, lightweight, and is fire-resistant.

[0021] One advantage of the present invention includes
enabling the lightweight netting to be carried and held by the
UAV even during strong wind conditions.

[0022] One more advantage of the present invention
includes an ability of multi-layered interspersed structure of
the netting to maximize an ability to catch fire embers while
allowing wind to pass through with minimum wind resis-
tance.

[0023] One more advantage of the present invention
includes the lift kite to bear weight of the netting thus
substantially increasing operating time of the UAV.

[0024] The summary of the invention is not intended to
limit the key features and essential technical features of the
claimed invention and is not intended to limit the scope of
protection of the claimed embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] The object of the invention may be understood in
more detail and particular description of the invention
briefly summarized above by reference to certain embodi-
ments thereof which are illustrated in the appended draw-
ings, which drawings form a part of this specification. it is
to be noted, however, that the appended drawings illustrate
preferred embodiments of the invention and are therefore
not to be considered limiting in scope, for the invention may
admit to other equally effective equivalent embodiments.
[0026] FIG. 1 illustrates an exemplary Unmanned Aerial
Vehicle (UAV) controlled netting system in form of a
parachute for capturing embers produced during wildfire, in
accordance with an embodiment of the present invention.
[0027] FIG. 2A is an exemplary schematic illustration of
elements of a system for attaching the netting to a UAV, in
accordance with an embodiment of the present invention.
[0028] FIG. 2B is an exemplary schematic illustration of
a top view of a netting, in accordance with an embodiment
of the present invention.

[0029] FIG. 3A is an exemplary schematic illustration of
a netting arrangement supported by multiple UAVs during a
completely air-borne operation scenario, in accordance with
an embodiment of the present invention.

[0030] FIG. 3B is an exemplary schematic illustration of
a netting system arrangement during a stationary operation
scenario that uses a lifting kite and ballasts, in accordance
with an embodiment of the present invention.

[0031] FIG. 4 is an exemplary schematic illustration of a
netting system arrangement having multiple UAVs during a
stationary operation scenario that uses ballasts, in accor-
dance with an embodiment of the present invention.
[0032] FIG. 5 is an exemplary schematic illustration of a
netting system supported by external battery and water
supply, in accordance with an embodiment of the present
invention.

[0033] FIG. 6 is an exemplary schematic illustration of a
netting system arrangement supported by a fire truck or
other vehicle, in accordance with an embodiment of the
present invention.
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DETAILED DESCRIPTION OF THE
INVENTION

[0034] The present invention will now be described by
reference to more detailed embodiments. This invention
may, however, be embodied in different forms and should
not be construed as limited to the embodiments set forth
herein. Rather, these embodiments are provided so that this
disclosure will be thorough and complete, and will fully
convey the scope of the invention to those skilled in the art.
[0035] Unless otherwise defined, all technical and scien-
tific terms used herein have the same meaning as commonly
understood by one of ordinary skill in the art to which this
invention belongs. The terminology used in the description
of the invention herein is for describing particular embodi-
ments only and is not intended to be limiting of the inven-
tion. As used in the description of the invention and the
appended claims, the singular forms “a,”, “an,” and “the” are
intended to include the plural forms as well, unless the
context clearly indicates otherwise.

[0036] With reference to FIG. 1, an exemplary Unmanned
Aerial Vehicle (UAV) controlled netting system 100 in the
form of a parachute for capturing flying embers 110 pro-
duced during a wildfire 112, is illustrated in accordance with
an embodiment of the present invention. The wildfire 112
may be burning and spreading in forests, grasslands, savan-
nas, and other ecosystems due to occurrence of high-speed
winds 114. Due to occurrence of the high-speed winds 114,
the flying embers 110 may be generated from burning trees
(as is illustrated in the FIG. 1) that may subsequently get
air-borne and may flow in the direction of the high-speed
winds 114 leading to spread of the wildfire 112 in surround-
ing areas.

[0037] As shown, the system 100 includes a UAV 106
(interchangeably referred to herein as a drone) and a netting
102 (interchangeably referred to herein as a flying fire
netting or a fire net) that is operatively coupled to the UAV
106. It will be apparent to a person skilled in the art that the
UAV 106 may be replaced by a manned aerial vehicle or a
semi-autonomous aerial vehicle. The UAV 106 may be
equipped with a plurality of sensors (not shown in FIG. 1).
Examples of the plurality of sensors may include, but are not
limited to temperature sensors, anemometer (to sense wind
speed and direction), a Global Positioning System (GPS)
sensor, gyroscope, accelerometer, pressure sensors, optical
cameras, thermal cameras (to capture infrared images),
Light Detection and Ranging (LiDAR) sensor (to create a
three Dimensional (3D) representation of a surveyed envi-
ronment), proximity sensors, radiation sensors (to sense the
presence of alpha, beta, or gamma particles), particle sensors
(to sense dust, embers, and other airborne particulates), flow
sensors (to sense the movement of gases, liquids, or solids),
or flame sensors (to sense the presence and quality of fire).
In an embodiment, the netting 102 is tethered to the UAV
106 through an attachment point 108. The attachment point
108 may be a fitting extended from the UAV 106. In an
embodiment, the attachment point 108 may either be inte-
grated within the UAV 106 or may be retrofitted to the UAV
106.

[0038] Aided by the UAV 106, when the netting 102 is
air-borne, the netting 102 may take a round concave shape,
for example, the shape of a parachute. The netting 102 may
be made up of a fire-retardant netting weave 104, for
example, a weaved Kevlar® netting with netting size or
porosity (i.e., size of the holes of the netting) based on the
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present wind conditions. In an embodiment, the netting 102
may be weaved, such that, based on the changing wind
conditions, the netting size or porosity may be automatically
adjusted. The auto adjustment of the netting size or porosity
may be controlled by the UAV 106 based on one or more of
the changing wind conditions, size of the embers, or the
quality of fire as determined by one or more of the plurality
of sensors within the UAV 106. Alternatively or additionally,
data related to the changing wind conditions, size of the
embers, or the quality of fire may be received from a satellite
or a base station controller that is communicatively coupled
to the UAV 106. The fire-retardant netting weave 104 may
also include multiple layers that are interspersed to capture
the flying embers 110. By way of an example, size of the
netting 102 may vary based on a target area where it is to be
deployed and size/capacity of the UAV 106.

[0039] Once the flying embers 110 are caught in the
fire-retardant netting weave 104, the UAV 106 may also be
configured to spray water or a fire-retardant chemical on to
the captured flying embers 110. To this end, the UAV 106
may carry a dedicated container that includes water or a
fire-retardant chemical. Alternatively, a separate dedicated
drone may perform the functionality of spraying water or
fire-retardant chemicals onto the captured flying embers 110.
Examples of the fire-retardant chemicals may include, but
are not limited to Phos-Chek® or other foam based fire-
retardants.

[0040] As an example, the UAV 106 may be a heavy lift
drone that is either autonomous or may be guided remotely
via the base station controller. The UAV 106 may be one of
a rotor wing aerial vehicle, a satellite, or a multiple propeller
based aerial vehicle (for example, a tricopter having three
rotors, a quadcopter having four rotors, a hexacopter having
six rotors and an octocopter having eight rotors), and the
like. The UAV 106 may rise, such as to a predetermined
altitude above the surface, and may perform various pre-
defined operations. An example of the predefined operations
may include, but are not limited to scanning a target area
(using one or more of the LiDAR sensor, the optical camera,
or the thermal camera) to determine the overall area affected
by the wildfire 112. Another example of the predefined
operation may include, but is not limited to determining
various attributes associated with the wildfire 112 using one
or more of the temperature sensors, the anemometer, the
proximity sensors, the particle sensors, the flow sensors, or
the flame sensors. Examples of the attributes may include,
but are not limited to direction and speed of the high-speed
winds 114, intensity of the wildfire 112, or size and quantity
of the flying embers 110.

[0041] In an embodiment, the netting system 100 may
include a plurality of UAVs similar to the UAV 106, and
each of the plurality of UAV's may hold the netting 102 from
one of the multiple ends of the netting 102 in order to capture
the flying embers 110. It may be note that in such a case, the
netting 102 may have a polygonal shape (for example, a
square or a rectangle). This is further depicted in conjunction
with FIGS. 3A, 4, 5, and 6. Further, the UAV 106 may be a
drone parachute, such that, the netting 102 may be included
within the UAV 106. In this case, when the UAV 106
approaches the source of the wildfire 112 and is in close
proximity, the netting 102 contained therein may be auto-
matically deployed. Whether the UAV 106 is in close
proximity to the source or not may be determined using one
or more of the temperature sensor or the proximity sensors.
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[0042] In addition to the plurality of sensors, the UAV 106
may also include a processor (not shown in FIG. 1) that is
communicatively coupled to each of the plurality of sensors,
a memory (not shown in FIG. 1) that is communicatively
coupled to the processor, and a communication module (not
shown in FIG. 1) that is communicatively coupled to the
processor. The memory stores processor instructions that
when executed, may cause the UAV 106, via the processor,
to control the netting 102 in order to catch the flying embers
110 and thereby inhibit spread of the wildfire 112. The
communication module may be used by the UAV 106 to
communicate with one or more of the base station controller,
a satellite, or other UAVs in the vicinity of the UAV 106.

[0043] The memory may further include an Artificial
Intelligence (AI) model, an image processing module, and a
UAV coordination module. The Al model may have been
trained based on historic data that has been collated over a
period of time from across different geographies. While
collating the historic data, it is ensured that the entropy
within the historic data is high. In other words, it is ensured
that the historic data is well representative of various wild-
fire situations/conditions and is a nearly exhaustive set. One
of a data set that is taken from the historic data and is
associated with a wildfire incident, for example, may include
details related to various wildfire attributes. These wildfire
attributes may include one or more of, but is not limited to
a location (coordinates etc) of an area affected during the
wildfire incident, multiple optical/thermal images of the area
captured after predefined time intervals that is representative
of'the speed and direction of spread of the wildfire during the
entire duration of the wildfire, time of the year, weather,
temperature, wind direction and speed, intensity of fire,
terrain, forest density, type of trees, size of flying embers,
type of other vegetation, surrounding areas (for example,
mountains, rivers, or oceans), availability of water source in
near vicinity, wildlife, population density in surrounding
areas, road availability, time taken to control the wildfire,
number of casualties, amount and scale of damage caused,
specific observations of firefighters involved in the wildfire
incident (for example, methods or techniques that proved
effective in controlling the wildfire), and fire-retardant
chemicals used.

[0044] After being collated, a weighted matrix may be
created using the historic data. The weighted matrix may
include multiple rows and columns, such that, each row may
be dedicated to a specific wildfire incident and each column
may include weighted values of various wildfire attributes as
disclosed above. The values of the wildfire attributes, for
example, may be vector representation of actual data. Fur-
ther, the weights, for example, may be assigned by multiple
firefighting experts from various countries based on their
years of experience in the field. An Al model may then be
trained using the values in the weighted matrix to control the
UAV 106, in the current embodiment, and multiple such
UAVs, in different embodiments, in order to efficiently
control the netting 102 and maximize capture and subse-
quent dousing of the flying embers 110. Additionally, since
a nearly exhaustive training data set is used, the Al model’s
output varies based on prevailing conditions of an actual
wildfire situation. The Al model may be a neural network
and the examples may include, but are not limited to
Convoluted Neural Network (CNN), Recurrent Neural Net-
work (RNN), Long Short Term Memory (LSTM), or Gen-
erative Adversarial Network (GAN).
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[0045] During an actual implementation of the netting
system 100, at times, an administrator at a control station (or
the base station controller) may override control of the UAV
106 in order to accurately position the netting 102. In such
case, the Al model may perform incremental learning based
on the actions performed by the administrator. As a result, if
a similar situation occurs again in future, the Al model may
be able to accurately maneuver the UAV 106. The Al model
may also communicate with the UAV coordination module
and may thus enable the UAV 106 to work in tandem with
other UAVs in the netting system 100. This is further
explained in detail in conjunction with FIG. 3A. Moreover,
the Al model in each UAV may adapt learnings form other
Al models in other UAVs. Alternatively or additionally,
learning of each Al model may be transferred to the base
station controller or a central server that is communicatively
coupled to each UAV. Thereafter, as part of a periodic
software update, all these learnings may be updated in the Al
model residing within each UAV.

[0046] In addition to performing incremental learning
based on administrator overrides and actions performed by
other UAVs, the Al model may also autonomously adapt
actions of the UAV 106, when a previously unencountered
situation arises. Such autonomously adapted actions may be
performed by the Al model irrespective of absence of any
such training data. In other words, the Al model may equip
the UAV 106 to perform actions in response to unforeseen
events, which human actors may fail to perform.

[0047] To further elaborate on functioning of the UAV 106
in a live scenario, the UAV 106 may capture data from the
area where the wildfire 112 is occurring, using one or more
of the plurality of sensors at predefined time intervals (for
example, every 30 seconds). As described before, the data
may include multiple optical/thermal images of the area,
temperature, wind direction and speed, intensity of fire, or
size of flying embers. The captured data may then be used
by the Al model to determine the actions that may be
performed by the UAV 106. By way of an example, the UAV
106 may capture thermal and optical images after every 30
seconds. This data may be used an input to the Al model
along with other captured data, based on which the AT model
may determine an action that may be performed by the UAV
106 in controlling the netting 102. By way of another
example, the UAV 106, by way of the LiDAR sensor, may
capture a 3D representation of the affected area. This 3D
representation as an input to the Al model may prove
very-effective in planning maneuvering of the UAV 106,
such that, the netting 102 may be deployed in front of a
source that may end up being more detrimental in spreading
the wildfire 112. Moreover, the 3D representation of the
affected area may facilitate providing information to, for
example, command personnel, and may also be utilized in
development of a firefighting strategy using the system 100
with appropriate resources and instructions.

[0048] The Al model, by way of the optical and thermal
cameras, may also capture data on the number of flying
embers 110 that are successfully captured by the netting 102.
This data may be shared with the base station controller and
subsequently the command center.

[0049] It may be noted that the UAV 106 may be battery
operated and may operate smoothly in smoky and high wind
conditions. Solar powered batteries may also be used in the
UAV 106 to ensure near continuous operation of the UAV
106 even in absence of a power source or a charging point
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nearby. In an example, while using a single UAV, the netting
may be supported by a rigging extended from the UAV 106.
Further, a weight/bar may be added at bottom of the netting
102. This facilitates spreading the netting 102 and maintain-
ing the netting 102 in a flyable position.

[0050] As may be appreciated by those skilled in the art,
that though the netting system 100 has been described to
address catching embers to control spread of wildfire, the
system may be functional in scenarios such as related to
containment of pollens released by plants, airborne dust,
sand, and other pollutants released at construction/demoli-
tion premises, radioactive material released during eruption
of volcano, debris produced during occurrence of earth-
quake or landslide, locust swarms or other airborne pests and
the like.

[0051] With reference to FIG. 2A, at 200-1 an exemplary
schematic illustration of elements of a system for attaching
the netting 102 to the UAV 106 are provided, in accordance
with an embodiment the present invention. A fire-resistant
cord 202 is used to attach the netting 102 to the UAV 106
through a top hub 204, which facilitates attaching the netting
102 to the UAV 106. With reference to FIG. 2B, at 200-2 an
exemplary schematic illustration of a top view of the netting
102 is provided, in accordance with an embodiment of the
present invention. The netting 102 includes the fire-resistant
cord 202 for attaching netting fabric of the netting 102 to a
single rope. Further, the netting 102 may have multiple
fire-resistant cords (not shown) for attaching the netting
fabric to each of the rope. In addition, 206 represents a
center hub for the netting 102 center attachment.

[0052] The netting 102 may be made of interspersed layers
of a flame-retardant fabric (for example, Kevlar®). In an
example, the flame-retardant fabric may be made by cou-
pling with each other the flame-retardant fabric in an abut-
ting and/or overlapping state with hook-and-eye systems or
other coupling technologies. In an example, the netting 102
may have a set of flame-retardant fabrics which are embod-
ied as mats having same predetermined size and shape, so
that they can be stacked up for easy transportation. In
another example, a mesh of the netting 102 may be created
that has openings that are smaller than one inch.

[0053] Further, the flame-retardant fabric may include at
least one woven layer containing silica glass, preferably
(fibers of) pure silica glass in compound with aramide and/or
aluminum silicate. The fabric may be composed of two,
three or more identical or different layers. The fabric is
fire-proof and provides a strong physical barrier against
flying sparks, embers, or flame front of the wildfire. Further,
the netting 102 may be made of flame-retardant fabric that
may have a plurality of discrete sections of flame-retardant
fabric, or entire flame-retardant fabric contains the flame-
retardant substance, preferably by being dotted or immersed
or filled with the flame-retardant substance. As an example,
one square meter of the flame-retardant fabric contains
between 50 and 150 milliliters, and so forth.

[0054] Inan embodiment, the netting 102 may be made of
the flame-retardant fabric having a soft or rigid structure and
may be embodied as a shutter, jalousie, curtain, sheet, mat,
tissue and the like. The netting 102 may be rectangular in
shape, however, any other shape may be functional too.
[0055] In an embodiment, the netting 102 may be initially
rolled up and attached to the UAV 106, and the UAV 106
may carry the netting 102 in said rolled up configuration,
unrolling the netting 102 while aloft, and then positioning
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the netting 102 to catch burning embers. As an example, the
netting 102 may be large enough to catch burning embers
flying a high wind condition. The netting 102 may have at
least a diameter of 20" if round in shape, of at least 20'x20'
area if rectangular in shape, or of at least 50' in diameter if
round in shape and at least 50'x50" area if rectangular in
shape, or at least 100" in diameter if round and at least
100'x100" area if rectangular in shape, or larger.

[0056] With reference to FIG. 3A an exemplary schematic
illustration, at 300-1, of a netting system arrangement sup-
ported by multiple UAVs during a completely air-borne
operation scenario is provided, in accordance with an
embodiment of the present invention. As is illustrated, in the
high-speed winds 114 the flying embers 110 from the
burning trees due to the wildfire 112 are being spread in the
surrounding areas. Also shown are a plurality of UAVs
106-1, 106-2, 106-3, and 106-4. It will be apparent to a
person skilled in the art that each of the plurality of UAVs
106-1, 106-2, 106-3, and 106-4 are analogous to the UAV
106. In an example, the plurality of UAVs may form a swarm
drone system. In this embodiment, the netting 102 is rect-
angular in shape. The netting 102 may be attached at the top
two corners to the UAVs 106-1 and 106-2 and at the bottom
two corners to the UAVs 106-3 and 106-4. As a result, the
plurality of UAVs by flying in coordination may keep the
netting 102 completely air-borne in order to capture the
flying embers 110.

[0057] In an embodiment, the plurality of UAVs may
communicate with each other in a coordinated manner to
keep the netting 102 afloat and at a desired location in order
to maximize the amount of captured flying embers 110.
Because of the Al module in each of the plurality of UAVs,
the co-ordination among the plurality of UAVs may be done
without any manual intervention. In one implementation,
one of the plurality of UAVs may be selected as a master
UAV, while other UAVs may act as slave. In this case, the
master UAV may be aware about current coordinates, cur-
rent resources, specifications, or battery backup etc, for each
of the slave UAVs. Thus, the master UAV may efficiently
manage operation of each of the slave UAVs. In an alternate
implementation, each of the plurality of UAVs may be aware
about the above discussed details of other UAVSs.

[0058] Irrespective of the mechanism used for coordina-
tion amongst the plurality of UAVs, the plurality of UAVs
can adaptively change the shape and size of the netting 102
in order to maximize the amount of captured flying embers
110. This versatility is enabled as a result of the Al model
that is present in each of the plurality of UAVs. The
functionality of the Al model has been explained in detail in
conjunction with FIG. 1. In an embodiment, the UAVs 106-1
and 106-2 may carry water and/or fire-retardant fluid that is
sprayed on the netting 102 when the flying embers 110 are
caught. In another embodiment, the UAVs 106-3 and 106-4
may provide a ballast to the netting 102 in order to lesson
weight load of the UAVs the UAVs 106-1 and 106-2. The
plurality of UAVs may be controlled remotely with autono-
mous features to stay on task. The plurality of UAVs may be
controlled both with line-of-site hand-held controls as well
as using a central monitor for fighting control from off-site
location.

[0059] In an exemplary embodiment, during deployment
of the plurality of UAVs to the wildfire affected area, the
plurality of UAVs may be designed to carry the netting 102
as a roll that may be unfurled at the target location. The
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netting 102 when rolled up may be substantially easier to
carry at a distance. The plurality of UAVs may carry the
netting roll in an aerodynamic profile so as to consume less
energy in order to quickly reach the target area.

[0060] With reference to FIG. 3B, an exemplary schematic
illustration, at 300-2, of a netting system arrangement during
a stationary operation scenario that uses a lifting kite 302
and ballasts 306 to keep the netting 102 afloat is provided,
in accordance with an embodiment of the present invention.
As is illustrated, in the high-speed winds 114, the flying
embers 110 from the burning trees due to the wildfire 112 are
being spread across the surrounding areas. In this embodi-
ment, the UAV 106 is coupled or tethered to the lifting kite
302. An example of the lifting kite 302 may include, but is
not limited to a “French Military Kite” or a “Rescue Kite”
which is a triangular winged box kite that is similar to a
classic box kite but has only three sides to the box instead
of four and further has dihedral wings added to one surface,
which increases its side to side stability. This type of kite
may be favored due to its ability to lift payloads (for
example, antennas) in a wide variety of conditions.

[0061] In this embodiment, the UAV 106 merely maneu-
vers the lifting kite 302, while the lifting kite 302 performs
lifting of the netting 102. An attachment point 304 connects
the lifting kite 302 with the netting 102. The netting 102 is
further tethered to the ground by using the ballasts 306. The
ballasts 306, for example, may be concrete blocks that
ensure that the netting 102 does not fly away because of the
high-speed winds 114, while the lifting kite 302 keeps the
netting 102 afloat. The lifting kite 302 may use the wind to
lift the netting 102 and the UAV 106 may keep the lifting
kite 302 in a destined location. In another example, the
lifting kite 302 may only be used for holding the netting 102
thus saving energy that the UAV 106 may have spent in
keeping the netting 102 afloat. This enables substantial
increase in the flight time of the UAV 106. It may be
apparent to a person skilled in the art that the lifting kite 302
may be replaced by a balloon, a kite-balloon, or a kytoon.
[0062] In this stationary operation scenario, the UAV 106
may be supplied power from a ground station and may be
fed with pressurized water supply or fire-retardant chemical
to continually wet the netting 102 in order to douse the
captured flying embers 110. The stationary operation sce-
nario is applicable along expressways or freeways (for
example, a 101 freeway) and other locations that may be
used to control wind driven wildfires. Further, in the sta-
tionary operation scenario, each of the UAVs may deploy a
lifting kite. Each of the lifting kites may be equipped with
a drone like technology for maneuvering the netting or
supporting the lifting kite.

[0063] With reference to FIG. 4, an exemplary schematic
illustration, at 400, of a netting system arrangement having
multiple UAVs during a stationary operation scenario that
uses ballasts 404 and 406 is provided, in accordance with an
embodiment of the present invention. As illustrated, a net-
ting 402 is deployed at a fixed location using the ballasts
404. The bottom corners of the netting 402 are tethered to
the ballasts 404. The ballasts 406 are used for deploying the
lifting kites 302, which are tethered to the ballasts 406 and
also the top corners of the netting 402. Each of the UAVs
106 are further attached to the respective lifting kites 302
and maneuver the lifting kites 302 in order to change the
direction of deployment of the netting 402. As shown, the
netting 402 may capture the flying embers 110 that are flying
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in direction of the wind and may thus stop their spread
further. The UAVs 106 may also be tethered to the ground
and may be provided a supply of fire-retardant material from
the ground through a connecting tube. The tube may be
adapted to spray the fire-retardant material onto the flying
ember 110 captured by the netting 402.

[0064] By way of an example, an attachment means may
be provided for attaching the lifting kites 302 to the netting
402. Due to the attachment, the netting 402 may be carried
and held aloft by the lifting kites 302. The netting 402 being
of a mesh like material allows air to flow through the mesh
but is sufficiently tight to capture the flying embers 110.
Also, as stated before, the UAVs 106 may be attached to one
or more of the lifting kites 302 and the netting 402, such that,
the UAVs 106 may position the netting 402 at a desired
location to catch the flying embers 110. As may be appre-
ciated, the UAVs 106 may be capable of releasing the netting
402 over a source or a potential source that may release the
flying embers 110 so as to inhibit further release of the flying
embers 100.

[0065] With reference to FIG. 5, an exemplary schematic
illustration, at 500, of a netting system supported by external
batteries 506 and water supply is provided, in accordance
with an embodiment of the present invention. As is shown,
a netting 508 may be held by a plurality of UAVs 106 (for
example, a quadcopter). The netting 508 may be held by
each of the UAVs 106 by tethering the netting 508 to an
attachment point of each of the UAVs 106. By way of an
example, the UAVs (for example, a quadcopter) may be
capable of operating under wind speed conditions of up to 70
mph, i.e., the quadcopter may be capable of standing still
and catching the embers using the netting 508 when the wind
is blowing at a speed of 70 mph. The netting 508 may have
dimensions of around 200'x200'. Anchors 502 may be
placed at each lower end of the netting 508 for holding the
netting 508 and for directing a power wire to the UAVs 106
from the external batteries 506. The external batteries 506
aid in operating the UAVs 106 for a much longer duration.
As a result, the netting 508 may be kept afloat for a much
longer time. In place of the external batteries 506, a water
supply source (not shown in FIG. 5) may also be used. The
water supply source may be used to provide continuous
water supply to the UAVs 106 in order to douse burning
embers captured by the netting 508. The water supply source
may be replaced by a supply source of a fire-retardant
material.

[0066] With reference to FIG. 6, an exemplary schematic
illustration, at 600, of a netting system arrangement sup-
ported by a fire truck 602 or other vehicles is provided, in
accordance with an embodiment of the present invention.
The netting system includes two UAVs 106, the netting 508,
a power wire 604, and a supply hose 606. The netting 508
at the bottom corners may be fixed or tethered to the fire
truck 602. Thus, when compared to the embodiment dis-
closed in FIG. 4, the ballasts 404 may be replaced by the fire
truck 602. Additionally, the fire truck 602, via the power
wire 604, may provide external battery support to each of the
two UAVs 106. As a result, the operating time of the two
UAVs 106 may be increased exponentially, since the fire
truck 602 may have the ability to carry large external
batteries or even generators. Thus, when compared to the
embodiment disclosed in FIG. 5, the external batteries 506
may be replaced by the fire truck 602. The fire truck 602, via
the supply hose 606, may also provide continuous water
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supply to the two UAVs 106 in order to douse burning
embers captured by the netting 508. Instead of water, the fire
truck 602 may also supply a fire retardant material via the
supply hose 606, to the two UAVs 106. In an embodiment,
the fire truck 602 may directly spray water or fire-retardant
material on to the netting 508 in order to douse the burning
embers captured in the netting 508.

[0067] In an embodiment, an additional fire truck (not
shown in FIG. 6) similar to the fire truck 602 may also be
used. In this configuration, one of the bottom ends of the
netting 508 may be attached to the fire truck 602, while other
end of the netting 508 may be attached to another fire truck
(not shown in FIG. 6). Thus, in this configuration, the two
fire trucks may be able to pull taught the netting 508.
Moreover, the netting 508 of a much bigger size when
compared to the single fire truck configuration may be used,
since the distance between the two fire trucks may be
increased to the extent that the terrain support it.

[0068] The foregoing description of embodiments of the
invention has been presented for purposes of illustration and
description. It is not intended to be exhaustive or to limit the
invention to the precise form disclosed, and modifications
and variations are possible in light of the above teachings or
may be acquired from practice of the invention. The embodi-
ments were chosen and described in order to explain the
principles of the invention and its practical application to
enable one skilled in the art to utilize the invention in various
embodiments and with various modifications as are suited to
the particular use contemplated.
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What is claimed is:

1. An Unmanned Aerial Vehicle (UAV) controlled netting

system, said system comprising:

a mesh netting, where a plurality of nettings is arranged
as interspersed layers in a mesh form, and where each
of the plurality of nettings has fire-resistant property;
and

a battery powered UAV present at an aerial location,
where the mesh netting is coupled to the UAV such that
the UAV maintains the mesh netting afloat and adjusts
at a position such that a particular source is covered
with the mesh netting.

2. An Unmanned Aerial Vehicle (UAV) controlled netting

system, said system comprising:

a mesh netting, where a plurality of nettings is arranged
as interspersed layers in a mesh form, and where each
of the plurality of nettings has fire-resistant property;

a direct powered UAV present at a ground location; and

a lifting kite coupled to the UAV at one end and attached
to the mesh netting at another end, where the lifting kite
carries and holds the mesh netting aloft when the UAV
brings the lifting kite at an aloft position such that a
particular source is covered with the mesh netting.

3. An Unmanned Aerial Vehicle (UAV) controlled netting

method, said method comprising:

using at least one UAV to carry aloft a mesh netting
comprising fire-resistant material; and

positioning the UAV to catch within the mesh netting
material released from a particular source.
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