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1, A METHOD AND A SYSTEM FOR GROUND SURVEI LLANCE

FI ELD OF I NVENTION 5 The present invention rel ates
broadly to a nethod and a system for ground
surveillance. BACKGROUND 10 Smal |l unmanned aeri al

vehi cles (UAVs) are often equi pped with canera(s) for
survei |l | ance purposes. Howeyer, the canera that are
currently being used provide a linmted field of view
in a direction. To survey a different area, the canera

B THOH, AN A SYATEN HOR GRAGHD SaiEi TARRS

a large area, especially areas in different
directions. This 15 inevitably results in an

FIEDDfOF tNENTIGNM det ecti on of targets of interest.
Further, to identify a target, the zoom function of
the canera has to be activated. This greatly reduces
t he Thiegprdsesft imiepiion velates rhrodthe ta amethod eader sistars dor ground

Sug;eqa upabl e to allow a sinultaneous detection of

targets of opportunity outside the. 20 field of view

when the zoom function is activated. In addition, the

BAGRBROUNDNE Video captured fromUAV is currently
I''mted to surveillance purposes only. The video has
not been put into other applications, which nmay

| MPIRYA LRBaddvSdrla %@ﬁl@legf(UNW% areaster? Bqdi Bsédemhebamera(s)
t here |s a need to a dress at Ieast one

f
fory SURYEIRRSR iPHFRATES p FokEYST . (hSURIRES thab oy %r@a% L5ing used
pr&MuH@ aaln'flieﬁﬁtelcﬁﬁméw ink dli’é&tig’ﬂ Gﬁfmrv?)rd iffdrent, aré@.ethﬁ clafera
r0VI t un survel ance, e t ho
s Blted o T BR8se ofEcHoRcATYIaNEY clineiS i dly (able to
pr@hum satvelllange of ut Ilakgesara@ aspedhiyyarehens, d|f&frera directions. This
mesv 'rat\allye} ré:slu rs“fne aﬁa En% C|ern%{(n w‘? Qetg!:tleo\ﬁaéf%grggts of interest.

Further, to identify a target, the zoom function of the camera has to be
activated. This greatly reduces the field of view further. The current cameras used
are unable to allow a simultaneous detection of targets of opportunity outside the
field of view when the zoom function is activated.

In addition, the usage of the video captured from UAV is currently limited to
surveillance purposes only. The video has not been put into other applications,

which may improve the surveillance of the area.

Therefore, there is a need to address at least one of the above-mentioned

problems.
SUMMARY

In accordance with a first aspect of the present invention, there is provided a
method of ground surveillance, the method comprising the steps of: capturing an
original digital image, utilising a fisheye lens, of a surveiliance area from an elevated
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pl atform such that the resulting i mage conprises a
substantially. 3600 view of the surveillance area and
i ncl udi ng horizon portions; processing the digital
image at the elevated platformto generate a nodified
digital imge having a resolution |ower than the
original digital inmage; trapsmtting data representing
the nodified digital image to 5 a | and based pl atform

ERGTT S Tabd® e3itERaPpr FOBREE BIeuPP BRI (B view of the
SLg\mﬁmnae @ren amn‘icludrr@atqnzmpottmpe; prnemlr-@ftha digital iettgedat the
elé\F C 1Q gﬁcl;)]réﬁ men%;%gl ’ gc?Fe e@g?a %&e h%rg@? i é)luélloa l?w?r than
the magiealms@ta! IGag=n mpnsmrﬁmgedma repyeidnﬂngme modifipd digitaiimage to
T . .

« KR8 AR SDBEEnd IROBaa RS by ogiieg gt
mage,g@t theyland brsettplatfommrtosgensete et testiiineaponap dypeoimadeeof a
&ﬁéﬁ%”% Id alndil r%&g (Letrieving a correspondi ng

the mod § di

portio I'gital inmage and generating a
perspect ive 15 view i nage of the sel ected region of

the 1hursesd bi &BE@ssﬂ{gefhe%'%@%dPéhénhﬁg ‘Eﬁ“é fn'o@?f@é d:g]tal image may

correspondi ng portion of the nodi mage.
COmpgisg %BO‘G'FQ E’\%@QF REticRdropking W%ﬁ%@ﬂ%}' H’Qagehe

nmodi fied digital inmage may further conprise selecting

a portion of the map .ty i tal uest a

o° St L SR I PRt feerentrs JTe oy fiekel Mitegaay

fu:ftmeprradrinmsgl ssletirg pl @i of tm@mq/m? tiakal image; retrieving a

correspondi ion inal digital inmage .
cof BefTEAS Erdiniaahe Seest HBilGhiaRcingd prlterding THtFspective
vigye irsggec bf the sdlested negien of th&mm@lim@@ea dgised oof the Iretrieved

cogrggg%/o%du{g%] %‘?%nagfetﬁe %Sdﬂr%ddﬁ% Jg%cel ved correspondi ng

e orrgina ' mage. 25 The step of
proceSS| ng the data representl ng the nodified digital

S ggéfp 6 %E&Enﬁfﬂ%&taﬁ Eetp?%écet%ﬁ Jri]% ﬂ%aﬁlge ‘ﬁéﬁ 'dﬁka Plt'ne{gléemay
fuﬂthmig@mﬁnser@l@:étheca eartieor ofl the mep Hepe slaital e"tlagm rten@estmg a
coR LR BORRRGHING Sl R0 hadt Forf 200 it plon
regaiing e fsqaréesaoed!age@rﬁmraﬁ Beneriginpl shigiier imagry fremethe elevated

plAMRFRARSRL faiferdtiMHeNB&Sp&tivé Wiews fh&sd 8flthe SAL&Bd égibRAR the
surveillance area based on the received digital i naaci
sugyeiligpee agakased on the received corresponding portion of the original digital

image.

The step of processing the data representing the modified digital image may
further comprise selecting a portion of the map type digital image; instructing
another digital image of the selected portion to be captured on the elevated platform
by utilising a high zoom lens; receiving the digital image of the selected portion from
the elevated platform and generating the perspective view image of the selected
region of the surveillance area based on the received digital image of the selected

portion.
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portion. 3 The perspective view inmage may show a
substantially horizontal view of the selected region
of the surveillance area. The step of processing the
data representing the nodified digital inmage may 5
further conprise superinposing the map type digital
image on a satellite map. The nethod may furt her
conprise utilising the superinposed i mage of the map

typ igital .imge and the sat el t.0 update_an

i § TRt Lt BRSSIEn S OBV EPHB! T bf the
serémm@gmmfmwsdmmm ateapri se utilising the horizon

portion of the original digital imge, the nodified

digital inmage or both to update the attitude of the

el evikeexiep bhprooesnindlthel data cpoedamtiog thé triodidied eligitatlimage may
fuﬁﬁgr c%:rﬂpglfrs%taﬂe A eosseia ttfwg %ag)ntg/tm% rc]tgﬂ%ﬂﬁlraﬁ]e ((:)gl r?p %\rtéglmjﬁqﬁéjp a

d| gital canera for capturing an original digi taI

' magﬁ‘e Mgihlokl% evar{erZ:laﬁ'?bgis Hfin fth@s?ﬁg \"r?é]dslear]ﬁl%ge of the

froman orms cht
mmymetdlmtg! imw@r@dh@ satgélée map ip ypdate @alatiudesand lpcatipnodf the
elé B L¥&hi | ance area and including horizon portions;
|rst processing 20 unit for processing the di gltal
|rmge at the elevated platformto generate a nodified

di githal méied ‘Pné'irafﬂhﬂ&' ébrﬁ&%%' Mﬁlé;ﬁ@ tlhé’HSﬂ" zdn"k%i'tlém 8f the original
original digi ansmt

 digitah faage. fhey rrangftf@dr@gitaés@?ﬂsenar Pﬂ@ ﬁ%mpﬂﬁt@dt*tﬁ gitituge of the

elévigeplafortn.| and based platform and a second
processing unit for processing the data representing
the nodified digital imge, at the |land based

pl atif ccebrdance em af ee@or;meespantd;fvmev bmuenfzaweﬂage thiere is
I'vel ance

- rrlid S SHRE SRLAT sveliAfcs B Ble DTt id, o Yl SR for

capting i sedorigingli digital iimage, atilidingeadishéye Eneppf bygueveillance area
[ gi.t [ f [.Qi ' .
frogﬁogh feﬁéevc?t%aagﬁtféfnq I@unghg éﬁﬂ?b& r@&ltﬂ%r Ha%% &Imﬁxﬂ:.%s a substantially
360° view of the surveillance area and including horizon portions; a first processing
unit for processing the digital image at the elevated platform to generate a modified
digital image having a resolution lower than the original digital image; a transmitter

for transmitting data representing the modified digital image to a land based
- platform; and a second processing unit for processing the data representing the

modified digital image, at the land based platform, to generate a perspective view
image of a selected region of the surveillance area.

The second processing unit may remove a horizon portion from the modified
digital image and generate a map type digital image from a remaining portion of the

modified digital image.

The second processing unit may further select a portion of the map type
digital image; retrieve a corresponding portion of the modified digital image and
generate the perspective view image of the selected region of the surveillance area
based on the retrieved corresponding portion of the modified digital image.
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The second processing unit may further select a

portion of the map type digital image; retrieve a

correspondi ng portion of the nodified digital inmage

and generate the perspective view inage of the

sel ected region of the surveillance area based on the

retrieved correspondi ng por#i on of the nodified

digital image. 4 The second processing unit nay

select a portion of the map type digital inmage;

request a correspondi ng portion of the origina

di giTthel séavadeprboeasirtghenit eay atled plpatticor of three owipviype hiigital
; r [ of, . L. | : Lal
mBE] FERRAE £ 3oRgeshPhor botiBE & b SPlpdl Bchl ehiSron? the
elgatep etations; wosivei ihegeersspending glodioned thegoriginalfdigitad image
froth rtﬁ’eeéllelrﬁgﬁ ?haifroﬁﬁ ahasg%ﬂﬁ&g? H%epl{rgﬁtféhg@ %e%ﬁg{agggsgﬂ% Mected

p'ortlon 6] | origlina glta I.ITH e. j )
regiop cf $ke punyaillanceagrep hashd onstbe deteivederrtaspanding praionegs the

orlgRE dlitdiif@be. 10 i mage; instruct another digital image
of the seleCted portion to be captured on the
el evated platformby a high zoomlens of the system

I ecaihétsebbifd Plogbisdr uhilRER fefthdriilecs 8 pBRIOAGT BRY hbP fype digital

RS e oL GOTBL e PR obeReLeation b aptrahen th
elouitatplbifancey 8 nafeknddf tHaasysRee iryeivelingidigifal indRUsF the

Image sipatyGt\ARothes ol
RN NI A i

- image of thedsaleged negibn bhthessurvaildricararea daeed o e ssetved digital

img{ggﬁf@fg‘%re%gdtn%cg@%ofurt her superinpose the nap type

n a satellite mp. The second
processor unit may utilise the superinposed i mage of

the T'ﬁg%ergﬁé%ﬁ\(%t%wimagla F@%g?ﬁcpvg atéfﬁﬁ?%gi{iﬂg: Héc{/rg?rglgpviéﬁ of the

updat e "‘an at e an ono
sefsictadregion of heThuveilaneadres.ocessor unit may utilise the
hori zon portion of the original digital image, the

nodi fied digital inmage or both to update the attitude
of tThe second processor unit may further superimpose the map type digital

image on a satellite map.

The second processor unit may utilise the superimposed image of the map
type digital image and the satellite map to update an attitude and location of the

elevated platform.

The second processor unit may utilise the horizon portion of the original
digital image, the modified digital image or both to update the attitude of the
elevated platform.

The elevated platform may comprise an unmanned aerial vehicle.

BRIEF DESCRIPTION OF THE DRAWINGS
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el evated platform 30 The el evated pl atform may
conpri se an unmanned aerial vehicle. BRIEF
DESCRI PTI ON OF THE DRAW NGS 5 Enbodi nents of the
invention will be better understood and readily
apparent to one of ordinary skill in the art fromthe
followng witten descriptign, by way of exanple
only, and in conjunction with the dramﬁngs i n which:

. h .
> or 1 heaP &Y rgiioySthiom vyl b Bo R BT AR EEIET pparent

to afneacfcadimmagekivin thef as Heyre tHee followmgewidtent déduaiptiddi\\ay W8y of

extg' e 3 r?gl ﬁ%o P%&%\é\/\"?&%é d?szn C?M@hcat i on between

gure shows the

proceSS|ng of aloes resolutlon I mage at the ground

st at '

comgils s i ichene [l BPerd BN AR AF LA B SAY)

the ground features. Figure 4b shows the circular nmap

t yp?—'ld}di[@%esfﬁ)f\l\fseén ﬂiQétFeﬁi%'d?% EdvehR)Cor! £hshe e/ngns camera of the

distortion into rectilinear view'seen vertically down
UAY.om UAV position and including renoving the inmage of

the horizon. Figure 4c shows a satellite map. 25

Fi gure 4d shows a superi nposed i mage of the circul ar

map FigHse 3 sheyes arfloveriit OF Apcampupiraticny beiveep dhadifhrnd a
gréurdiktsticlc. Figure 5 shows an exanple picture of a

superinposed image of a map type 30 inmage and a

satellite map. Figure 6 shows the processing of the

| mgesuref4 sabestthe grogisamy oh at lev-rBplutidry freagere ethe nground

tftlam l'iar perspective views at the ground station.

Figure 4a shows the low-resolution image comprising an image of the

horizon and an image of the ground features.

Figure 4b shows the circular map type image after correcting fisheye lens
distortion into rectilinear view seen vertically down from UAV position and including

| removing the image of the harizon,

Figure 4c shows a satellite map.

Figure 4d shows a superimposed image of the circular map type image of
Figure 4b and the satellite map of Figure 4c.

Figure 5 shows an example picture of a superimposed image of a map type

image and a satellite map.

Figure 6 shows the processing of the images of selected regions on the map

type image into familiar perspective views at the ground station.



10

15

20

25

30

6 Figure 7 shows exanpl e perspective view i mages of
two regions selected on the superinposed i nage of
Figure 5 displayed at 60 respectively. Figure 8 shows
an illustration of the conmmunicati on between the
ground 5 station and the UAV when a high-resol ution
i mge of a selected area isgprocessed froman initia
high resol ution inage captured by the fisheye | ens

matic di agram .
T e S SR AR R RBR U Meh adsR U5 WS fagions selected on
the superasmdsetiimage pbgiguied dieplayed atesC hespettivedlyude of t he
UAV. 10 Figure 10 shows a schematic diagram of a
conmputer systemfor inplenenting the nethod and
systhégnref8 ahows aarpillestestivadointvet corﬁmguipetiml betwess the ground

Wl r f r
Stéﬁuoﬁv%éﬁ]ﬁ‘ance %‘1 thﬂgeéolﬁﬁtghig%ggxoé%p ?T%a Cf,-a is ﬁnrocessed
frapE@AiNifED hiRSERPIRTPrORRemaphoed by He ftsheydn endesweiadpt i on
which follows are explicitly or inplicitly 20
presented in terns of algorithns and functional or
syniidgure S fpwesse ﬁ@mm@iﬁsga@ra%ﬂi@stmhns RSingrthe doHzen peitian of
thé IwRFAREIAEN TRABY % delbifitfe MeOmitldd Bl edpser i ptions and
functional or Ssynbolic representations are the neans
used by those skilled in the data processing arts to

CoNVRyuraD3d ehbwst bV ekierhiife swbg.ﬁfmca ef dohgiutev@iykteh® for
_ohers s@qllle in the art gorl hmis. here, and

e 6 Qﬁfﬁééﬁt&%@‘% %@mp TBREPLMERE sequence

25 of steps leading to a desired result. The steps are

quantbF e, Sttt 2o Ffu ARG ahog o SRR Slvemance

acsogiiral to anapabipie ehbbdimagt. stored, transferred,
conbi ned, conpared, and ot herw se nani pul at ed. Unl ess
specifically stated otherw se, and as apparent from
DETAILED DESCRIPTION wi | | be 30 appreciated that
t hroughout the present specification, discussions
utilizing terns such as "capturing", "processing",
"t r £ome mﬂings' of " thet de@oipﬁcg* whice fripwis i arg" explicitly or implicitly

pres%fn SACH MGms of eé?%dr‘{lﬁrﬁ‘g 'and TurRBSHANCEr Qb Hg‘?eéehiéﬁons of

er to the acti and processes of a conp
opggagpwndjata Yithin arcc@p;@@rr HaMeYd dhipse alqmmlmc descriptions and

fumarhan ek §§rrﬁ§oli@r}gpr%§@fﬁ§tfo% e HRlAedRNis8 ¢/ itRkekilled in the data
procesgllné: grts to convey most effectively the substance of their work to others skilled in
the art. An algorithm is here, and generally, conceived to be a self-consistent sequence
of steps leading to a desired result. The steps are those requiring physical manipulations
of physical quantities, such as electrical, magnetic or optical signals capable of being

stored, transferred, combined, compared, and otherwise manipulated.

Unless specifically stated otherwise, and as apparent from the following, it will be
appreciated that throughout the present specification, discussions utilizing terms such as

“capturing”, “processing”, “transmitting”, “retrieving”, “generating”, “selecting”, “receiving’,
“instructing” or the like, refer to the action and processes of a computer system, or
similar electronic device, that manipulates and transforms data represented as physical

quantities within the computer system into other data similarly represented as physical
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quantities within the conputer systeminto other data
simlarly represented as physical 7 quantities within
the conputer system or other information storage,
transm ssion or display devices. The present
specification al so discloses apparatus for perform ng
the operations 5 of the nefhods. Such apparatus may
be specially construct ed for the required purposes,

se a eneral 0se.conput er ther. .
bR Gl ahe F5uPydsardn, Beofe MaRERA Sordl Bohshssion or
digmayplevises.pr ogram stored in the conputer. The

al gorithnms and displays presented herein are not

inherently related to any particular conmputer or other

appdhatpuesent/speciioatiogeaiesr disclgres @pp@atvador peefiorming theeoperations
e N I o Tk .
OrgpAL FANPrSER JefRialr RURESSt N Pbier o wthe slevise gRleetivelyeadiiyated or
re&drfiBSre By Qeccﬁﬁﬁft&pFﬂoéFa‘?n IV T rtH&tdéhﬁ:‘)uféf Bhe algorithms and

conventi onal enera ose conputer W | appear from
dignipys d’é%ﬁ?ﬂ?e}ﬁ‘theé?i" BEa mﬁ/'nhqaerﬂu deletedfo apy, earﬁﬁlégreqwnputer or other

ap%ﬁ:%ﬁlsflmtdwn é1e$é? blﬁ?ﬁbéélrhédhlrféésmaQSsé @5e@lORHT sfogralx% in
arent to the pers

n
aCE‘R'F'g”f@d”’ fythe FF‘@CB‘PSS P‘Ffﬁ't” git%n@twa@vﬁhaﬁanstf%%%f %Qfetsﬁ%c'a"zec’
appeiatirdo @@ﬁ@m ihededn&r@elrﬁbtmystb@s Py be Rppropifidte CThedtructure of a

cof RS BR ELPRPSE A9 PP O GPRT JPRLP R AR LA e

and i nplenentation thereof. It will be appreciat ed

t noibariheh e Srednl SeRHR A 1 T HE PR ARG SSD e Rt
pr@brsml mahatet ®0uld doet appaedt tocthe ipersolviskiled v thetaniethstotvp undiridual
(?rtﬁ@njle?htﬂ]o& écﬂl{)&fﬂ%r%i.nt @ﬁyﬁeldumlﬁtg%ﬁéa %cyomput?ri %?r??'s The

cul ar con ) ere are nman
compuiteh progeanp ist et intensigd denpe imitedh to wmanwlampfcfgearemtng language

anfl Olmyé%erﬁétﬁwsth@@etoh O tyyiff e:%‘: H%r‘égiaferdo fRat Ne vﬁlﬁ’é.t%éf B{)?ramming

SCO e I nventi on. er nore one or
langragest angcoging thrseef snay hecysegto lpriement e eaching s the dingesure

cohtdinBa hatdire! Mér@@nfé? lthé t&aﬂp&%ﬂ Hl%@?dﬂﬂsl Not inetfdadao ‘B@ Mike8 o any
pr ogram maﬁ be st'ored on any conput er readabl e

paRiGAL RRNTPh HOW TSR @Fe BBt SINEL VAR, Wayompaler @eoaram, which

caf LSE Aig6reHENNEBINoWE Withast dEPEMIRY FrémQke SNt cf 8kopdi of e invention.
menory chips, or other storage devices suitable for

interfacing with a general purpose conputer. The
conpuitisrmbeRdsial or moedi ofMheBdtefs O the Cothlted program may be

pelqc?r[fn%a% E)Sl%iIc—:r}lrergljthgrrr%hgnrl1J %&&?ﬂ,&@?ﬂ%ﬁ glcgrglptljtgr E)rrc])Sralmnmay %e stored
on any computer readable medium. The computer readable medium may include
storage devices such as magnetic or optical disks, memory chips, or other storage

devices suitable for interfacing with a general purpose computer. The computer readable

‘medium may also include a hard-wired medium such as exemplified in the Internet

system, or wireless medium such as exemplified in the GSM mobile telephone system.

The computer program when loaded and executed on such a general-purpose computer

. effectively results in an apparatus that implements the steps of the preferred method.
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30 system or wreless nedium such as exenplified in

the GSM nobil e tel ephone system The conputer program
when | oaded and executed on such a general - purpose
conputer effectively results in an apparatus that

i npl enents the steps of the preferred nethod. 8

Figure 1 shows a schematic i agram of an unnmanned

aerial vehicle (UAV) 100. A fisheye Iens camera 102 i's
posi tioned facing the ground when the UAV 100 %t

an digyredldenowmha $h§mé§%d|aef?§n @5#&%"1%@99@@&36@'? &I(UAV)

1080. mgﬂ@]ey@ léhsrdéf'ﬂe@é 10§%osm@1ﬁwrfacmg¢mmgidmgu waed thé UAV 100
es at a

e [ S

s 30 gt 1tde O e seps o a ot psr aitahandlesoas idfiex (SLR)
cahteta téthnbloge Gindri$ ablete ddpiird agebhat = Righndsviytioncaineg.aabout
1 04 is. ﬁgpable of high optical zoom Both the fisheye

'0F92 EXffBra 102 and the secondary canera 104 are

coupled to a processing unit 106. The processing 10

uni t t

mul ¢4 BrnPRy St 182 K 6 Be el s A 165 T Beconcar
cagraararif4 19 dapdbigaf kg opticalzoam. Bbthuse figbéysleo$ camera 102 and

th%%\é@{ﬁ%ﬂlgémgff 164 %F%}Sgﬁgﬂlgtﬂ?o %a;FFg\rE]%ssC rr%rr“g Eq%ufgeFﬂ)Poc@Qsmg
unit) 1efh neﬁermqesaau&vsqcmoaadv%ﬁq ag@@ugtw}n phngliiplgxingadata ik and

coh%p&cq}ﬁb Lhasizemerovgsage. Therefore, the UAV 100 is
able to survey'a vast region of 360 around a

hor| zontal platformof the UAV 100 when the UAV 100

I S &g 2aéﬁdv¢sl&emuét¥ata6hldf ab&:@myee@ﬂ A @i@hé%é l@n@%ﬁﬁﬁl‘h 102
|IIed in the ar cove

cent
(Fgkra 1 ontan LA/ 1o UERkutha fabsr kg Gpmets 102 (Eiootasg B the
UAV hae @dvlaﬁtabebusly PPSidEs! @rhohla@ﬂ tcs nerifsH tawhagd. THegefore, the

U450 32l o v Ao 79 BLOG B, AL ADORD o™ of the

UAV a00evheh @ie 0AV3QQ.is ahen giituded st ati on 300 usual |y
conprises a display screen and 25 a processing unit
(not shown). The ground station 300 can be a conputer,
a | aipwmlpbe)laparqcmterbbﬂla dé@iohadkilkessihstharart (H2DAhe cBalre of the

co&%\%ﬂ% Bﬁgstﬁé qﬂhg ev =z n%e‘rﬂgragji vre Qgianﬁrleali g%naﬂqﬁésh %Sbetter

'S ac usi ng rel essddy
resgdptioncthan e Hyyizoh ef trpe:oyerraggke plregions Band @rt, there
can be a plurality of ground stations 300 and data

Figure 3 shows a flow chart of a communication between the UAV 100 and a
ground station 300. The ground station 300 usually comprises a display screen and
a processing unit (not shown). The ground station 300 can be a computer, a laptop

- or a personal digital assistant (PDA). Data transmission between the ground station

300 and the UAV 100 is achieved by using a wireless data link. As appreciated by the
person skilled in the art, there can be a plurality of ground stations 300 and data
transmission can occur simultaneously between the UAV 100 and two or more ground
stations 300.

The UAV 100 and the ground station(s) 300 form a surveillance system. The
surveillance system provides processing by both the UAV 100 and the ground station(s)
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transm ssion can occur simultaneously between the UAV
100 and two or nore ground 30 stations 300. The UAV
100 and the ground station(s) 300 forma surveillance
system The surveillance system provi des processing
by both the UAV 100 and the ground station(s) 9 300.
The details of the processigg of the UAV 100 and the
ground station 300 are described in the foll owi ng. At

step 302, the fisheye | epns caner 102 ure
30Ba ghe eI P 11 PIoEReE GhiecORY OB e Byt Flfion 490 are
deStrited 30the félld@ingr ocessing unit 106 (Figure 1) converts
the initial high-resolution inage into a

| ow-resol ution i mage by reduci ng the resol ution of
t he At rs'tépi wz Iﬂtegﬁsrregs (dnist darera Mag€Figne Hhumpyires ah frétial image

of gar éggé Crge%l | gslt%plh gbl % hpgﬁgess%h\ééﬁ%;m% 'Ei?gure P)t Sonverts the
|n|t|e|serMtesotmtlom _i'I'BaQeJiMCT & fv-resobution imaggebyy Eﬂuier:lag gl egfsobution of
8GR SENAsSl i 8 At SARLBoBE UL SR B Bigresaun
imape inte grayesalé.ulinemtherivitjel iinage bas amighurekglution ilariowtkegolution

lm'éﬁ y%ﬁera%cﬁﬁﬁ?r %@é%éﬂ@éﬂ h¥d & +§£%léj?ésﬁtdtlbﬂkfor B purpose of

ng t -resolution image into
sun&mﬁuésbmutmea i mge at step 304, the bandw dth of the
data link required for 15 transm ssion of the
| ow-resol ution i mge i s advantageously reduced and

opt i ARy 3067 e I"E}W?Fé%ltﬂoﬂt image ifagentingoysly feanspited (o, the
gréliRl Safemndos i tt'@znda'iQQmRSB thbhgihgliﬁe wq:tﬂeough @sbmbmgnage

mtgg%eq?t ~%§}3@%él Mattq?%g gb%a@ggﬁﬂﬁma h Qfﬁge (c)ia{:]adh requnred for

traneissRM0dfihé - rdﬁﬂtﬁoﬂﬁmhjhe|9§]&Mﬁﬁageaﬁbls‘8t'ﬁu<:eﬂ a&GQthlmlzed

itial the lowres shown
Thelog rboldon irisgs 8 dienSifted i 8 PO, Do fipidls video
alldQidg sngetaietectiage befpetfoenat a tivgrberad statem 3004, e. g.
buildings and hills. It will be appreciated by the
person skilled in the art that due to the use of the
f i shiguee [deslsowd ble peressng @6 thé leweedsalndige iofagehat the ground

staﬂiroﬁ %6 n'?t?atllﬁaJ rtﬁé tlcﬁvg f‘esmﬁan%ggé U8h arseshgwtlh @E};rutrg Q% &%rlses

ar eas groun eat
anzmamh of e berizonQ@riign ﬁ% aDMQemgepﬁ&eggr@un@ fgadunen d04. e.g.
buﬂ@g}%@ ad 5‘.&%8'5 g\mﬁb@ abbRialY bf thd'Gersoh BRille PR A}t due to
the use of the fisheye lens, the centre 406 of the image of the ground features 404
has a better resclution than the other areas of the image of the ground features 404.
The centre 406 of the image of the ground features 404 has less distortion while the

other areas have greater distortion.

Figure 4b shows the map type image of the ground features 408. The circular
map type image 408 is generated after correcting fisheye lens distortion into a
rectilinear view seen vertically down from UAV position with the image of the horizon
portion 402 removed as part of this process.. The rectilinear view is obtained when
an image is captured from a position directly above the area of interest at an infinite
distance away. In the rectilinear view, e.g. a tall building will appear as a rectangle
as only the top of the building is visible. The fisheye lens will show the side of
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Figure 4b shows the map type image of the ground
features 408. The circular map type inmage 408 is
generated after correcting fisheye lens distortion
into a 30 rectilinear view seen vertically down from
UAV position with the i mage of the horizon portion 402
renoved as part of this proggss.. The rectilinear view
is obtained when an inage is captured froma position
directly above the area of interest at an infinit

buipisgdhte Buiing Isratitirepbe PRIonBSrIe0s- evimilarty a atr?'ahi road on

ruﬁMhd; Ails gmwaé eaR BP&ight |ﬂ$r§1rercﬂﬁﬁe%ﬁ Jle® bLnsanoaﬁpeat ae ctlﬂ/léd from
IS VI SI e e e

03 fheieu Bt egte ot HGCRISTNG LR & AGTES Sl Tsreve fens

digtbmions. |'5h&|ﬁb0¥t§id@ealb@ fakes Jeiraih aidvation irstb raateltt usivaca terain
r unni st.rai the rectiline

ht i

eIYABAP B Bhrs I s S50 P o o ] G e and
a $dasitite, mapratgeshiovaciedigurg dcsan bednatohaexbafterdhe suage processmg

fisheye lens distortions. The processing al so takes

terrain elevation into account using a terrain 5

el eVatthen tHat cilsake . m#o rtypx dmpde ,408hean dedsjipmignposad oen the

[ e 0

saié}ﬁ%'maﬁbr é%ggorcrg%tg ind 4 t@rﬂga f@?t?l%% %1% SESWHWP Fhlfe 38O¥Re the
SUpemewdngwagquirﬂn@ewp type Imamez:e%anﬂﬁfpﬁ ﬁatptlstq maget18omn be

utifidd DS ipaSd éma@%ng bodafiEn 88he ddviated Btdtad for

matching of terrain features, as shown in Figure 4d.
The the 10 superinposed i mage of the map type inmage

408 Fajifle BhshoRat é*én@pl%tﬁ‘ré%f@éhd%ﬂmdé&édﬂ ||rﬁ§§b 500 of a map

update an attitude and |l ocation of the el evated
tyRsi ’ﬁ”ﬁgﬁrsﬁ’? PR FHCBEIAROhNn exanpl e picture of a

superi nposed i mage 500 of a nap type |nage 502 and a
t 504. 15

or odHerais B Pa ebeiugs diians o Sietadound sy oo is
abtf())_tonﬁrfogh thé _bmqasm@aStmgowireM@tudnomagemgtasl decribeabove.

; as crl 0SS
1t 18 ARcESatoF Mot s PRREsnats merboriieh e 88 a Srdi sty 200
andjrtde tiregp typpfimyge 4081y ¢hetDgrovislet e thep plovalitie df $econtary ground

y of . I via a

sefiolé R0 Wb vuSERT ARt BERE g st Shtdhs 389 305,

" Referring back to Fi gure 3, for situation awareness at

St eRaAlling 38 I {:  15E0HA0n SARIHESS S| 6P Sa08nd BEmore

reglons can be sefected on the mggetype image 408 (Flgure 4b) at step 312 to
display the selected regions as perspective view images. Figure 6 shows the
processing of the images of the selected regions on the map type image 408 into
perspective view images at the ground station 300. After the regions are selected,
the corresponding regions on the low-resolution image 400 are retrieved from the
database at the ground station 300 at step 602. Software is implemented in the
ground station 300 to transform the images of the selected regions from the low-
resolution image 400 into perspective views at step 604. The ground station 300 also
performs image processing to ensure that the perspective views are corrected for
distortions. The perspective views are generated by using the low-resolution image
400 and performing image processing on the selected regions E and F using
techniques such as those described in United States Patent Nos. 6,574,376,
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di splay the sel ected regi ons as perspective view
i mges. Figure 6 shows the 25 processing of the inages
of the selected regions on the map type i mage 408 into
per spective view i mages at the ground station 300.
After the regions are selected, the corresponding
regions on the |lowresol utip inage 400 are retrieved
fromthe database at the ground station 300 at step
602. Software is inplemented in the ground station
5. B56P870 58 Bl 3% SPHP2R 57 ety SOIENtE 1ob W@@g 6% BErepk gicemerated by
crédsGBietdiee] ow 30 resol ution i mage 400 into perspective
views at step 604. The ground station 300 al so
- perforns image processing to ensure that the
per upstig the\ive WsSgian<£E et Fesreed 2fdifereti direotidrispthe. pefdyective

vi vgﬁﬁ?@%ﬁ,ﬁ%@@hgl 8@% %eg{;géglﬁjs%%é(gﬁ oﬁlj'lrﬁjlrﬂ%e%)ﬂﬁﬁ as though there
arptwe esparale camérae nseingst erd thieed AUNOOE paintind-atidirengions towards
ST PURar° oS e AL e St
avBirdtessoand aliowsciomegigatonfanghideintibeadioneefeByspicious objects in
AR AT e PLB s 4 0.8 e M. i
expmpkpdemnie Figirg Befor iareege $reotelecied ange i liad trare axfepethat no
hozSrP b8iSH issivihth A& R B YiehS W8 YSHarkA &7 & pordibR of W horizon is

~ separate canmeras nount edI on the UAV 100, pointing at

in therfiedd pofiewt owards  regions E and F respectively. This
advant ageously increases the situation awareness and
all ows investigation and identification of sus[c_)ii ci o ghows

obj d8edegiAns gA7 piEp &I SHRARLIR A RPRYTPATRA mges. Figure
exﬁﬁfp@?éisbﬁ@ti\)él G i_magbBe?(Eafﬁ'ﬁd tigaeof ﬁb@ @egibrﬁlal. tsbl%ctdba on the
exa e shown in Figur , Jfor area F the selecte
S“Bﬁi‘j?ngoﬁesd IA¥agR °08 (E'ﬂg@ééﬁﬁpﬁyﬁgta%ﬁg re}?B?ﬁr’}E’S “portion is
within the field of view, while for area E a portion
of horizon is. in_the fiel f view  The regjans.
can R £agE 1o ot 3t b Rosils fooal's pRDS: FRBERE mace
of thomgionlEtax 20§) | itthedowpesdlution perspedtimeyesy inR)eancho? Oigar. A
of two, reqgi.on ct L o
e G 0 BE BB b3 SAGEA P Byl P88, e
seberglary cafeguri@4IFigure i13 (pteps3t) eort prooeasitionframhihghisitial high-
! LLR023BRurd 316).
g el LA oo el ABhe B Sl R0z e 1) 85,30k
If the secondary camera 104 (Figure 1) is activated at step 314, the
secondary camera 104 (Figure 1) zooms into the selected area and captures the
image. A “zoom in” image of the selected area is transmitted to the ground station
300 at step 318. Using the secondary camera 104 to zoom into the selected area
advantageously provides simultaneous detailed image of the area and/or
identification of a target in the area and detection of targets of opportunity in other

areas.

Figure 8 shows an illustration of the communication between the ground
station 300 and the UAV 100 if step 316 is selected. After an area of interest 802 is
selected on the map type image 408, a request is fransmitted to the UAV 100 from
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20 higher resolution imge of the selected area can be
obt ai ned by either activating the secondary canera 104
(Figure 1) (step 314) or processing fromthe initia

hi gh- resolution i mage captured by the fisheye |ens
canmera 102 (Figure 1) (step 316). If the secondary
canmera 104 (Figure 1) is acybvated at step 314, the

25 secondary camera 104 (Figure 1) zoons into t he

sel ected area and captures the imge. A "zoomin"

the reagenchstation: 39@ (a6 stapdSed- e CP@%MHW higlrgesolutiondmage of the

selc@etndrest 802 ANextRMPiromt @IB Iﬁél&reééﬁ.ltlﬁﬁ |ﬁ|tl§l HRGRNSEY YAt step
canera 104 to zoominto the selected

808 henhiglyEnpdtipn inaes gehesieiRptecares @%%Famﬁeﬁ fade gpund
sttt Cﬁl@@lrﬂﬁ%@Emagéiﬁ%lafsje(é%tdd)ﬂeﬁfsoa i$ ak@Rited frofnhtBe existing

i T etk oh i raseo08 cRREA o GBI rarndo2 (PRlre 1),

a e@mmuaw 8lifveinarked Wﬁtldﬂlﬁlt@w iMerrupstioatis atvaifgeigiyt grevided
d i f st egftﬁm i S ectledtgdAfte n area of

yRY dreRpeasd s § e ek SR BRI AT 80Ee Timge 408, a
"request is transnitted to t he UAV 100 from12 the

o ol 1] 8- PR o B or A PSSP RS i proceses
anghttarafrmed fimto @ r.tem@entlgh innageo® 12t atdhe griiundsstationsi§e. Bsground

sté%ﬁo roc%gges t@%%m?%egg gl H’i&ljogf%n |m§céﬂt b\} 91% fisheye lens. A

ect ar ea transmtte
zogltnatllt mcmusm digial trnecesping of Hte mega 9*@59@61@@@ 80P ohtaged from

flshéyeePéhé %‘éﬁq@% haPEighe g’ﬁhsédvﬁﬁa&duglgtﬁré\hded usmg the described

i'gh-resolution inage 806 captured by the fisheye |ens
Seglﬁf’éﬁé’f&'@es@mgure 1), a continuous surveillance
operation wthout interruption is advantageously
provi ded during the prOCGSSInngf t he

P T Bl e appiecist BYAS PRt S i erirghar Qe rgee can be
seledRPeby0d pluRdins 6l gttt safic @mﬂam@trﬂrmﬁmwn FQhantoom in”

transforned into a perspectiv t he
mapSeT UiF SeEted REenTrRe Sepandgh a8 Gt Blairs ik he ioh-
resdim® iinage of thecdelgbted arcti from iﬁittan hidhaesobloyort :hmgélsme;aetured

l.en A tilt, functio g—‘ taI
oy o8 sk ey S aratra; 19 8 B P el e FOGRESRHOR can
ocbtmm’mumrmoasI&OZ (Figure 1) is advantageousl y pr OVI ded

usi ng the described sequence of processing. 15

Referring back to Figure 3, if the location of the UAV 100 is to be determined

(step 310), superimposing the map type image on a satellite map provides a more
accurate position of the UAV 100 by matching terrain features and also provides a
higher accuracy in controlling the UAV 100. The ground station 300 contains the
database of satellite maps and by comparing with the low- resolution image 400, the
terrain features can be matched and the location of the UAV 100 can be determined.

Further, the UAV 100 provides on-board object detection by recognition or
motion. As such, the UAV 100 is able to provide coordinates of suspicious objects to
the ground station 300 and thus, reducing the need of the ground station 300 to
manually scan for target of interest. Movement of objects can be analysed with
intelligent image processing on board the UAV 100 to determine if the movements of
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It will be appreciated by the person skilled in the
art that different areas can be selected by a
plurality of ground stations 300 and the transni ssion
of the "zoomin" imge of the selected area fromthe
secondary canera 104 (Figure 1) or the high-
resolution image of the selggted area frominitia

hi gh-resol ution i mage 806 captured 20 by the fisheye

| ens canera 102 (Figure 1) to the pluralit ground
the phiectsrye cug to sellipl eAuses ﬁaﬂbawlqﬁo OrF@ft@“P?f/ﬁﬁt%%a@Stt@ns of

sugbitgléw o%jeccl:'tsf ar’e[]t‘?aﬁsgﬁligéd entHef grohied ls'l%‘tfoﬂ(ﬂﬁol snd ® nb@essary, the
eterm ne Ste er.l oS
regigR(g CaMm g sg'%?*@mf?&fertﬁﬁrdnﬁ éf%{n C%B f%e"'%%s%g? gp geural

ndﬂﬂ%ﬁktlé pﬂtlmtaﬂwgsé%\(ora]é&ﬂbyod&tmblaﬁg di@ﬁl‘rmdllnﬁ QJlétvweBﬁobjects
and a) so_.provi des. a higher. agcura ol | i.n

of g IHtSEESt T G adlRRust s ol B BPRUOENE’ datf dicttrate
co@fdnsaiéﬁ bf tHeeU AW pOCaddl By sospiasusnobjetts lusingegdooineations at the

f
orhid Ao R a0 f RECa ot s e s Bltgn ot the e RRs camera
10ﬂetFeagme nBeliova0 tHeu gtdued, statiensURRO 10 gterovneal dise gositions ¢f the

e tecti r [
ob?%és fﬂg}%%oﬁ %esn%g'b F%a‘“f re§ %?@VW ?e}%é%g rg% I‘Fér)]rg%n? '?eat@%ss\k}m satellite
imgge prasivoes casisflivates with aqcmcg cloga do suryeyeshGBE®oarsinates. .
t hus, reducing the need of the ground station 300 to
manually scan for target of interest. Myvenent of

obj det Foerihminf the arapessingiunit 106 KEBHTG Hedftthe AL 100 is able to

orﬁhfé@ee§ﬁ'irﬂ&é3 fgﬂﬁééé deRg i HaRgéLindaittaabne hbédlh@ @sing the
movenent s of the objects are due to natural causes

image (pf 48mainn Ysing @ﬁt@PH'&‘F feajuiegr UChpR% 7eadsn Sogson an
refeRSREC Rl Sttt GF Sha gAY I AITs Bhd tiRd déerhifhed 0soseg 324. Thus,

on 300 and if necessary, t regi on
P'@fﬂf@cﬁt@%rlﬂf%wnf'ﬁ@@rﬁ@?tasw i8S ek ppsny” dhanges in the

attitodee bf thgasoe 160|ahe agitiRyisdipdaatavetdp 325. frawill be wpprdciated by
CeSSI

g Brisen skl 7S oPriRaraY et S Spist (BB a oy Beg e

UMY sto(pds ssujectéd tderiift ceffmntsiraice requicssdiupdates tf dolrect the

Q b t
acgitpnirs 0 oftie BT ik, AR oiebilvie 51 09, R8s ME hdkh be
readily eleteyemninedd if bV 1%5W|ngstsalgiﬂmddeve1©2 bafk glua eertin angle.
Otﬂéll f%l‘\@mt ﬂgt %’%&9’: §%ﬂﬁl§ Qg T ?cp chi? 2B Tedead Fb? rences usnng

i ons ects ative to terrain
th%usdmlw nfmcmlﬂ of usivgr mrlzmeémfwé injeligerng: sl Pfefe-_falalm "Used for
prop R Attt 8@%&% G oH i PR RSt KNG of 3PN FCMurel R8€h b8 roads. For

survey e coor di nat es.
example, to estimate the honzon hills blocking the view of the horizon should be

‘ignored. To correlate a road to the correct road in the database, weather conditions

should be compensated.

Alternatively or additionally, Figure @ shows a schematic diagram of using the
horizon portion 402 of the low-resolution image 400 to determine the attitude of the
UAV 100. The direction of flight of the UAV 100 is indicated by arrow 902. A pitch
angle of the UAV 100 is obtained by comparing respective widths YW1, W2 and X of
the horizon portion 402. A roll angle of the UAV 100 is obtained by comparing
respective widths Y and Z of the horizon portion 402. 1t will be appreciated by the
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An al gorithm of the processing unit 106 (Figure 1) of

the UAV 100 is able to orientate an i mage regardl ess

of dynam c changes in attitude and headi ng using the

i mage of terrain. Using the ground features such as

roads, horizon and hills as 15 reference, the attitude

of the UAV 100 can be detergyned at step 324. Thus,

platform stabilization is advantageously provided. If

there are any changes in the attitude of the UAV 100,
PereRn stilfad: indhe jagt ﬁh‘ﬁgﬁ‘leefbo%?“ Pogipnzzfghe [initiglj high-fgsolution image
canMesd ader] by the person skilled in the art that any

inertial attitude sensor (not shown) on board the UAV

100 is subjected to drift effects and requires updates

t o aoer @ethoddhend Gystemu sl ddsedball iabbveercanrise inplements® on a

hor i d ne fish ' \
copFale <R 0 melémpticpy BBG ™ s Ab 4CPRy R mpleente
as| softvarer sbeinksad compatdraprogesng |being Exduaited evithini the computer
sy &AL 1SS 2l burdRur L SoARMh el 87e 2080815 8ohs k38 natRod.
dJ € “Si ar’’pri ncrple of Uslng
horizon. Artificial intelligence is preferably used

for r t ' iz0 ' .

t or BN HEEYER STEERD 08D (ARt £ Moo TR 085, input
medesnich astrekeydpruotl04tand motneotIdbmd elutalishpicutaui gevices
suBRBE 2 pROIGE, BRd phigiBPi@M, To correlate a road to the

correct road in the database, weather conditions
shoul d be conpensated. Alternatively or additionally,

Fi guhe Bripl@ismaduie hooRtd Sorfliea@dai PEorHsutBOnétARk 312 via a

hori zon parti gn ,40% 3cj){13 t he %Fgw- resol uti onhtbrrgﬁe 400 to
sufighle rANSeSiY#ledRits (10de tr chaRle agages) &b o-orrbe dittesrgt Ynother
neffork lsigBins @lich BE LKW ALOHNetwdrR dilANY erdvidy Aaes MetvidH (WAN).

pitch angle of the UAV 100 is obtained by conparing

respective wwdths Wi, W2 and X of the horizon portion
402 Thé goaipguterngbdule f100D dndilddésld Procesedrt 80182k Ryindom Access

. . i ¢ hor i
MY R M 956 26 G rreety Sl ey 2RENG 22 d e JompEfl grpcue
10_@2! él#@dndll_uﬂetshe aulmbderhat ImMOWUtz(d)'ﬁ)) piaterfaoes, ofor tehample 1/0
o Sl RS G5B 1008 MRS 881, B 138 B4

i npl enented on a 5 conputer system 1000,

fﬁgﬁg@ntghtﬁ'@ghgrgg I?)gg‘% écﬂn&dt&“ﬂéﬂﬂig S1 Ogé éyﬁ%adl?g:rommunicate via an

tware, suc pro

ram
- interephgecisclyr HRE8@NcnM maenef divpwnde the person skilled in gt’he relevant

art.

The application program is typically supplied to the user of the computer
system 1000 encoded on a data storage medium such as a CD-ROM or flash
memory carrier and read utilising a corresponding data storage medium drive of a
data storage device 1030. The application program is read and controlled in its
execution by the processor 1018. Intermediate storage of program data may be
accomplished using RAM 1020.

Figure 11 shows a flow chart 1100 illustrating a method of ground
surveillance according to an example embodiment. At step 1102, an original digital
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system 1000, and instructing the conputer system 1000
to conduct the nethod. The conputer system 1000
conprises a conputer nodule 1002, input 10 nodul es
such as a keyboard 1004 and nouse 1006 and a plurality
of out put devices such as a display 1008, and printer
1010. The conputer nodule 1092 is connected to a
conmput er network 1012 via a suitable transcei ver

device 1014, to_enable access to e.g. the Internet‘ﬁr
imggpds captarede tiiising 3 fisheresienscHf BSUNBUANCoPIER TSR @B levated

4tk suh M he VeRaltiNg innBge 6M§P}3 Efs@bgt@r’fw e360T06 &fF th
p1002 ?ncludes a praggg?g? fO Y y >

Rando
SRR CroR g BEbr e ol RB RPTESNS, A1 (Areis digis mage is
pra"é&s.@@ravuaﬁ@ eleVaied| atfickf0®D gérpatens |mtdﬁbdadlgﬂummag@ﬂ13vmg a

rep iRty P Pio ahe Shiotnal Gt iiBos RSk 118643t fRskraenting the

mddid digitdl ade slicmisthitiedi(td a larit basmhplaifient. $\t sfept HO8, the data

ter 02 ,t |caII t
o RoRne et AOT BEE R prie S ALPE st R aggorm. o
gepera®n redtilihéardman tygeeimagke of aselectdtregizb of e surveillance area.
application programis typically supplied to the user
of the conputer system 1000 encoded on a data storage
mediltuwill shec BprreciatedibyROpeson fgkiled in eeertythatanymerpus Meriations
ang%f‘%dbﬁchﬁcﬁsg‘ga@ b& Qﬁéa%sﬁotﬁg ' ;ﬂ&seﬂ?frﬁreﬁﬂo?nr #ISndRAInURE specific

rrve o t orage devi ce The application

enhodigrenia wghméac@pamg c‘@m thet pridt prnscr‘qp@ qothex@@mf'%ﬁs gyoadiy
de&aﬁ)earﬂs‘eegréeént LR dinlehtscarBefibrti@e Sto WeAdMsiabreR i EN Afbpects to

d acconpl i shed usi ng RAM 1020. Figure 11
beé'ﬂ@ﬁé“"& et ©RlFIve1100 i |l ustrating a nmethod of

ground surveillance according to an exanple

enbodi nent. At step 1102, an original digital 15

image is captured, utilising a fisheye lens, of a

surveillance area froman elevated platformsuch that

the resulting i nage conprises a substantially 360 view

of the surveillance area and including horizon

portions. At step 1104, the digital image is

processed at the elevated platformto generate a

nodi fied digital imge having a
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5 resolution |lower than the original digital imge. At
step 1106, data representing the nodified digital
image is transmtted to a | and based platform At step
1108, the data representing the nodified digital
i mage is processed, at the |land based platform to
generate a rectilinear, map4gype i mage of a sel ected
region of the surveillance area. 10 It will be
ﬁgﬁéfCiated by a person skilled in the art that
c ous variations and/or nodifications may be nade
to the present invention as shomn in the specific
enbodi ments wi t hout departi fr the s t or scope
Tof vh@efRdaieraundsans aawng “t?é'&"“sﬁﬁethﬁﬁ éﬁ’?

en‘oQﬁbmaﬁg Sanacsrﬁgmdl Rigjitafl Phgye, mnsmﬁg aarsaésabareaé bha &hl’velllance
Ies ts to stratl strictive.

P : t dl [ | e .and th ﬁ
argg T ArRESievalad RO crichr S hEuFelipaltede egbiises a
suivetantial lyC3BOp iesd ofghd h@rvsum arka anamdtrdmg;qcaizoo podiona]

digital im ut| 1sin he
sur pefessTadhe aitlipbireRitar, SBPEVE RS Brasherate amodited
digitahimadechavewLa tasnytiomiogesr ditanpihe Seginal digited iraage;al | y 360
Vi e % di h r
por }%aﬁ%@&h?gp?%{: egégrés%ﬂgﬁ%%dg%c?dﬁd ﬁ%‘t&i ﬁ’J 5Z|Qﬁ‘d based
plaﬁfocﬁmaa@dj platformto generate a nodi f| ed d| gl taI
| e Juadt r al
QJ?O ¥|ﬂggth@ &aﬁi% "teltstgﬁth ggo‘gfe[ g‘reppegl Fﬁll |'rr1'rgig% at the land
%pfaitfeﬂn dogienatate metilipearamagrivPeigasg of ecelaciad @siﬁn of the
Sumb%@gpe%m ng the data representing the nodified
digital image, at the land based platform to
generate a rectilinear, map type image of a selected

2.1 egiThe méthbB Qs dlfmeédiih Icwﬁa aytfrein the %tepT&eprBEéégq@ #8 data

- cl al npd erein the ste rocessin
reResodhs Been At eh e eR rgpdns Firegitzon porton from

th& AvAfied Afgitabigeng the horizon portion from the

- nodi fied digital inmage. 3. The nethod as clained in
claim2, wherein the step of processing the data 20

3.r epr‘l'ese'néﬂwn@ asodaimediif ickiimdl, gvieadini tha gepf ofr grbesssing the data

| repres rtfnsgetﬁeselcﬁceaj &8&3 %%5& 'f&%e?fcoﬁ%%ses selecting a portion of the

map type digital image, retrieving a corresponding portion of the modified digital
image and generating a perspective view image of the selected region of the
surveillance area based on the retrieved corresponding portion of the modified
digital image.

4. The method as claimed in claims 1 or 2, wherein the step of processing the
data representing the modified digital image further comprises selecting a portion of
the map type digital image; requesting a corresponding portion of the original digital
image from the elevated platform; receiving the corresponding portion of the original
digital image from the elevated platform and generating the perspective view image
of the selected region of the surveillance area based on the received corresponding

portion of the original digital image.
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map type digital inmage; retrieving a correspondi ng
portion of the nodified digital inmge and generating
a perspective view image of the selected region of the
surveill ance area based on the retrieved correspondi ng
portion of the nodified digital imge. 25 4. The
met hod as clainmed in clainmsqi or 2, wherein the step
of processing the data representing the nodified
di gital inmage further conprlses selecting a p i on
5.t he TRggeYpe agi<Aimar in fiales 11U uddersly the E‘@Pr%é’b‘&?ﬁ&?’ﬁg the
da@?) fépr?sbgqﬁ? themetifigd ﬂ@.taﬁh@gte&hrtherrmg@)r‘sé@aelé&tmg a portlon of
el evat e

G D G h TR0 AT A e G b TR OB g tpd Soton
to leaddpured @rdhg ereardi mﬁfdrhebyp&lﬁispgc:i higa mm/\lenﬂ;aggewmg the
[ea _Qase

cigihE e h B ERalpian igm B aPnelParRkT anP geiaithe the

petisgictizd viewdgege b7 thebselddied regfidroaf ths sulvaillaeck aradlasedren the

repelf i T ege AR SaRHER A Car i mage fur ther

conprises selecting a portion of the nmap type digital

6. MGy @@&%Euﬁ cﬁg'[n@cp% t&ﬁg JHe9bt He prRE&ING cIdi F?E wherein the
e n

sel ect portio 0 be captured on the eleva
pepRective Wewymage Ishewag salbmaghalh/dmwp@tﬁls‘ﬂewaf éh%eigcteﬁ gegion

of%héjé&bélﬁ’éncb > of the selected portion fromthe
el evated platformand generating the perspective view

i mge of the selected region of the surveillance area
7.basatheQnethb® as CRHREY ﬁﬁaﬁﬂ) &hé &l thé%dﬂ'fg d1&ithss @hedirethe step

ortlon 6. e net hod. as cl ai one
of freessdinggthel %ﬁtﬁﬁeprﬁﬁ@at@gnthﬁh@og‘fed 5@9 ?Béﬁ’?% éwiheéwompﬂses
supBR8BoSNP e rass tipsiddital iMdge ditd sateNiteahayl ew of the

sel ected region of the surveillance area. 7. The
net hod as clainmed in any one of the preceding clains,
8. V\herraieﬂ ndieodst & claifnepr aeedainng?,t igrttaat aomepsieg eatilising  the

nodi fied di.gital image.further conprises.. 1
SRR EPPHEINg RS Fiag SRy ThERe Selie tap to upcate
ansadtitatié Bhe larafion 8f the leevattdimatfam. cl ai med in claim 7,
further conprising utilising the superinposed image
of the map type digital inmage and the satellite map to
9.upddihe method as claimed in any one of the preceding claims, further

comprising utilising the horizon portion of the original digital image, the modified
digital image or both to update the attitude of the elevated platform.

10. A system ground surveillance, the system comprising:
a digital camera for capturing an original digital image, utilising a fisheye lens,

of a surveillance area from an elevated platform such that the resulting image

comprises a substantially 360° view of the surveillance area and including horizon
portions;

a first processing unit for processing the digital image at the elevated
platform to generate a modified digital image having a resolution lower than the
original digital image;

a transmitter for transmitting data representing the modified digital image to a

land based platform; and
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an attitude and | ocation of the elevated platform 20

9. The nethod as clained in any one of the preceding

claims, further conprising utilising the horizon

portion of the original digital inmage, the nodified

digital inmage or both to update the attitude of the

el evated platform 25 10. A¢system ground

surveillance, the systen1conprising a digital camer a

for turing an. ori al i.tal Si a_ ..

£ s g el T prdcedhibd e BRr eptfeantitd Bfagired
digitairhagenas trcehtahdm basédplatfers b igegeratg @erspediie i@8 irhage of a

eug(tantlal g 360 . IGM/Of the surveillance area and
ST &M

§ORg e S4guel ?chleta]r%?is 30 a first processing

unit for processing the digital inmge at the el evated

11 205 B SR % 1Ak e AL fle LURH8 BULAR S un

resol Ut i'gl na
remoses mhbtlmn pation framshe: tricdifigd diigital mmge@@rgenegateme map type

orm and
d'%qitrﬁé{edfcon rg?‘lgé”é I'n &Eﬂﬁ epﬁdrb%proc ssin eI’he dat a

representing the m)dlfled digital image, at the | and

zbaselfi{lepé drfR’ 48 cfaﬁn&i‘v‘r}? R Rﬁﬁ&@ﬁCfHeV&db'nﬁ%Ho&?&%g unit

s€el ect ed reglon of the Surveillance area.
f‘-"'l-"f'ﬁé’ W%qtem eertien & ke mar typaidigiteh imagrs retrigveha gcg(e(gﬁgndnng

po%d?ﬁ@ﬁﬁabﬂﬁo&iﬁéd dlgﬁtﬁln‘mé%% ﬁdhéléﬂe%étes R bba%ﬁeétfv@mté\h @mage of
ified dj and ener ates a

th%lsﬁlep“&d 5 e°fftP6rﬁ“§’e|"@Hﬁ‘? RTeRy PRt P'&)ﬁh%f&'i"ﬁ}édniﬂﬂ'eﬁlo%'&d'”g

pottichi dfahe midagied dighal iMgesyst em as claimed in claim 11,
wherein the second processing unit 10 further selects

a portion of the map type digital image; retrieves a
13cor Mmaepsystinmas qmmte'd om cifimé M@ oroth, ieteidi the tsebondpgeessing

d h f h )
urteseide o Bofinr SCHe hERC bt ot ottt Bk b Sarespending
portetry ioé\ihe crnmmaésdxgmil ingagep drotri dime Gélevdied rbatfdrine deceives the

coﬂ%%&%ling B@hgign O}th%%ngl-rqg?dlﬁ%glt|ﬁ1@ggsfro% %J@%vbfed%igﬂfm and

erern
generates the perspective view image of the selected reglon of the surveillance area

based on the received corresponding portion of the original digital image.

14.  The system as claimed in claims 10 or 11, wherein the second processor unit
further selects a portion of the map type digital image,; instructs another digital image
of the selected portion to be captured on the elevated platform by a high zoom lens
of the system; receives the digital image of the selected portion from the elevated
platform and generates the perspective view image of the selected region of the
surveillance area based on the received digital image of the selected portion.

15.  The system as claimed in any one of claims 10 to 14, wherein the
perspective view image shows a substantially horizontal view of the selected region

of the surveillance area.

16. The system as claimed in any one of claims 10 to 15, wherein the second
processor unit further superimposes the map type digital image on a satellite map.
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unit selects a portion of the map type digital inmage;
requests a corresponding portion of the origina
digital image fromthe el evated platform receives the
correspondi ng portion of the original digital inmage
fromthe elevated platformand generates the
perspective view i mage of the sel ected region of the
surveillance area 20 based on the received
correspondi ng portion of the original digital inmage.
14. The systemas clained in clains 10 or 11, wherein

17. he TRCoen! &L RFNED UMidlaiml U6l WBeree the tsecond PFddedsor unit

of the map.type digital inmage; instruycts another .
uiffbes 115Up RS e S M REE ROt haes B Hiiatslitg man
to apdateearcdtiiuad add Plcatidrosfthd ledateidghatmdm | ens 25 of the

system receives the digital imge of the selected

portion fromthe elevated platformand generates the
18er dhecdyisteen as elaimedde a0f dneeofsadimst Hdta ¢4 winerein theesecond

. : I A re . .
prieHbgL L 8eE YRERORRE bR BERESSEINT SicluhlBe, Wi Eatied
digita) inogge arfboth toi urslatedthe @ttitude oltbe elavateldeplatiom.

per spective view i mage shows a substantially
hori zontal view of the selected region of the.
19 ur Vidie| yateseaa claimed & amheng pé claims 30 ¢ 48nwherein Wgyelevated
plRFmonfrRb&Bn lAmbAndPacidliGeRER. t he second  processor
unit further superinposes the map type digital inmage
on a satellite map. 19 17. The systemas clained in
claim 16, wherein the second processor unit utilises
t he superinposed i mage of the nmap type digital inage
and the satellite map to update an attitude and
| ocation of the elevated platform 5 18. The system as
clainmed in any one of clains 10 to 17, wherein the
second processor unit utilises the horizon portion of
the original digital inmage, the nodified digital
i mage or both to update the attitude of the el evated
platform 10 19. The systemas clainmed in any one of
claims 10 to 18, wherein the elevated platform
conpri ses an unmanned aerial vehicle.




