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Met hod and Device for Analyzing Video Signals
Cenerated By a Moving Canera Field of the Invention
wOheopssesent i nvention relates in general to tHer/$¢mhgi000188
of image processing, and in particular to the analysis
of video signals which are generated by a noving
BERS ank eieg 15 ARplylifo VIS Sigitals Serihated By Eifoving
surveill ance and securityCameeaas. Many nethods are
known in the art to detect notion within a certain
area that is covered by one or nore fixed caneras.
Basically the combn way to anal yze a video streamis
by dividing it into a nunber of frames and fromthe
conpari-son of consecutive franmes while using change
detection algorithns, it is possible to elimnate the
F ﬂp?‘j&bﬁ#a"%lﬁwl?o focus on changes occurring by a
notion of certain object(s) as captured by the video
~stream The inportance of a reliable conputerized
The presenidnyentionpeiates g7 geaenal ta thehfieldonfdmagesrocessing, and

Rl o R o SRR A Bile 3% v

camern errors. Mreover, sone of these systens are even
capabl e of indicating novenents that are not visible
to human eye. For exanple, GB 200507525 discl oses a

' ' NG systemthat uses video inputs to
B%:Eg#lén%ﬁuq gﬁ%%ﬁa‘{:e{}'g'oﬂ notion from stationary objects.
I n addi ti on, when an object captured in notion becones

_stationary, the system et an alarm According t.

ThiUgegplBlags PECSERIBO VP 33@@{9 @gn%tgem?lyé{se@'deéégwﬁance |

afd s%cﬁﬁt?”@arﬁ&%f Meh ﬁl_%'ﬂ'?odsEéléahk 5@ A8 the HHPES EEtdR motion
edge defection processing, and then, groups of

witbinsz cattaineareadhet isatavecedrpyrane oomiwe dixed mamedrashBasically

ot U5 85685 B A/ I BT ol 0 & number o

frameBVasd froh thee caimpdribon 9 \congeottivec frame’ Whike 8R1dEchange
such as people. US 2008002771 discl oses a vi deo

detegtiemalaprithms. itispassiple tp eliminate the hackground and to focus on-

changes occurring by a motion of certain object(s) as captured by the video
stream. The importance of a reliable computerized system being capable of
identifying movements, is by saving manpower (e.g. no need to monitor each
camera), and by overcoming the challenges of human fatigue or human
errors. Moreover, some of these systems are even capable of indicating

movements that are not visible to human eye.

For example, GB 200507525 discloses a security monitoring system that uses
video inputs to distinguish objects in motion from stationary objects. In
addition, when an object captured in motion becomes statibnary, the system
may set an alarm. According to this disclosure; the video stream is first
processed on a frame by frame basis. Each frame is subject to edge detection
processing, and then, groups of consecutive frames are compared to
determine which of the detected edges persist from frame to frame. Any
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it displays a scene that is stationary or has notion.
When the video segnent displays a scene with notion,
wa wey/s¥@ent i s further anal yzed to determ ne RAT/SGR808/000188
notion resulted from caner@ npvenent, or from novenent
edges Hiat 6l Rt Pervish anegisgarded: dpiseapvesidala delatec ta meving
enents. The first one being.
ogﬁgﬁlﬁrtg?séﬂ%ﬁo%gﬁe%ﬁgeﬁh as panning, tilting,
-zoom ng, rotation or forward or backward novenent of

USor bt slvkiocon 4 Nk oaumRT Spid S Prilizefdnidetermine if
it "d‘i’sf;ﬂéyst 8 seB8hé Hdt i§ IERIhaTP Op mgtrﬁoﬁdrﬁtwaéﬁ eRé ViR sddrfient
- frames, this disclosure is far from provi

displaysiaacens witke npotiom, dhe segment @a:furih\@r analyaegttofcgate@nae if

I t t
ool 284 PomaRheE PRyPment i AR bVaTRLE b dbiect
théit hasObédif chptered. MRtis LdIScIBBYIN BfERNRY Bivd tyisHeC 86 movements.
changes all over the image. One of the few

Thefirstne beisg eheantislird mavemesinsuch @Ssnﬂnmng;rtdmgarmommg,

rof R DRI RiaR ol P AR PSR Corlpel Rt e dofe the Second

typevieadn inckitiy samerd inedvéraenhtAthoughsissiHeypes Af nvbweents
|rmdtges of an object and to determ ne the object area
r

OzCcetaiR §ABNeRY mavements dbabeffedt spesifie cf[af%%ﬁ dbis. disglesure
[ hy 0 S IC
g2 i e PRtk G N phoffiett™ Q%taa"%ﬁapeévt dehfifina =
mavingrabject byaretyzinga ngen stelaattreatedlipy acrovingcanmsaa
nouse or a joystick. Then the camera is noved in order
to allow tracking of the specific object based on the

TREI BSfor hurdkl @no@@s}nea@ craﬁge@% ) $hé7%bt°fhdf0tﬁ8| moving

However, one of the major drawbacks of this solution
carperehproduces ahangesyalboveniherimagengnefof the feyw publigations that

RS o el 161 v Bt pesobon il Migvog LR 1 s

2008078162N Thiz pulslicatien adiseibses! af sttéiﬂt et ingudes aOl‘noveabIe
nmore novi ng objects within a video signal Iﬁ)tg?enerat ed b

cana@ AAgPte ﬁer%bt@f\h@rsq%ae@e?sofo\ﬂd@%maa% (ashokiect and to
dé&r@g{ge Jﬂ@%ﬁé‘b@%r@éaﬁ@% BsKgrotid Sraaddifor Y BbjeRborder.
The border is determined through the use of optlcal flow estimations or
through a user drawing an object border around an object using a selection
device, such as a mouse or a joystick. Then the caméra is moved in order to
allow tracking of the specific object based on the object’s motion model and
the camera’s motion model. However, one of the major drawbacks of this
solution is that it can only allow tracking of certain objects when the objects’

borders are well defined.
Summary of the invention
It is therefore an object of the present invention to provide a method for

detecting one or more moving objects within a video signal generated by a

moving camera.
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According to a first enbodi nent of the invention,
there is provided a nethod for detecting one or nore
wormed/mgy7zdj ects within a video signal generat et ByGm08/000188
novi ng canera, the method donprising: (i) providing a
video signal conmprising a plurality of consecutive
ntal df) it j i
C%I? ik c,act% df thé‘?ﬁ\{ém%no\{ylll Hb%om&ﬁg%%@r@é %fg tﬁ?[@ﬁ%ﬁ%ﬁdﬁ of the

elng a ftirst rane, se

~ inveatiam proceseflspi xel s conprised in said first frane, and

identifying in a preceding frane being a second frane,

at least a second plurality of pixels conprised in the
AtESRingPloA Firstt ¥mBbditherft! oF thé linventiBAs Btkrans tdrsviakd laemethod

second plurality of pixels, identifying changes that
foraletealinguanecor mere imaing objectsowithing videorsignal generated by a

- frame. (iv) . calculating a shifting intensity value for
mgp(@go(;arhgl;getrbq "}BﬁEO‘i)FQ'gpgs'Pgr whi ch changes have been

| dentjj ploRiing'8&idid sigh8l Edmpriding aighirae) éHcorbbtiveSframes;
based on said changes; (v) generating a vector for one
or nti doopned thexeluelihoer apnegcutiverftripenabeinger first frame,

| cast bt 8T HTaBE Rt BRRE chMelRREan i b Helle. and
for jdentifyinghange préeeding erimé dsgthy f & esbconddfrafe, at least a.

calcul ated shifting intensity val ue_thereof; Q%?i')
i denseqapidrRjurality efyaixels sompsisad dn the Bestpbralily ofpixets:

comiTekedlol 17 035, SR LSt bR Sbcbes
chantpat haveactureéd irhgixplsxieatsbelongto thedfinstfraine; at | east

e cH it SRS RS AU e Or BE Sbite pbxels for
gr OhU\théf'l dhangks lha@@ %e%%&#ﬂﬁeﬁhﬁ/hel‘é?ﬁgﬁe SARRH mEchsit) value

each of the at |east one group has a distinctive
shi fisibaget winesaid changésie t her eby i ndi cating a novenent

back) sehereDa PRGCE LHER G5meRTBLIRE bucR O ik Copnpes
(Vi i haviebean identified dwhBrei® tha"DEcton ASsboritedGhith i leAbhthe
the video signal by associating the at | east one

connlBegRN ebisoprmor MrElitha PPRls fe whichuhangee diaveeen
as UggAtifl, $hB tA8 LaldtiAg SRing eVl Hdradt,

(vi) identifying at least one connected component which comprises at
least one group of pixels from among said at least second plurality of
pixels and wherein a change in each of the pixels comprised in the at
least one group of pixels is associated with a change in each of the
femaining pixels of said at least one group of pixels, and wherein the
pixels comprised in each of the at least one group has a distinctive
shifting intensity value thereby indicating a movement of the .at least
one connected component relative to background shifting caused by
the camera movement; and

(vii) detecting said one or more moving objec'ts- within the video signal

by associating the at least one connected component therewith.
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and clains, is used to denote a canera where there is
a relative novenent between the camera and the

wazmaityarkgr ound being captured in the frane. PdESG2008/000188

T§1el ati ve mgvenent can be ei4 her due to the notion of

RefCERMENQVING |GMSFR| Pstusedniergin 2nd: thrighayt the speetfigation
2 SIS BsER (B!dehBly al i WABR therd 1€ CfehitRe MBYement

reference to novenent of the canera suc
bbetvese)r then¢asieira andgthesardadmckpealings beipgnepptanedeio the frame.

ThRGEPaEh OVRITe: cam e ST i dpCE oL or g cgmera

rélasvely kathey aramaied®ito hetmBeon b éhe arey reladly foethe camera.
background. For the convenience of the reader, it has

Thetaforgs uany yefesenae &l mevementhof dbpl caraelaosuel ashavhen the

R R Ao Ritn I pER ket o BRI L Erthet ghotement,

ah? eshidre réfeiertdtd shBuldu 8B ouhdéretotPeRafw itCaidyoBe aintbrpreted as
clainms, is used to denote the value of a paraneter

refegingnisdtheoredaitveomoremenp beyeerwiie ramesand e packground.
Pl o, ek R, Al 1 RS el ety et in tne

apphication) akothal ican(esa bsingethe entity Whatf meowes. rélativlgi tag the
to anot her preferred enbodi nent of the present
bagkarAUNGn t he changes deternined in step (iii) had
originated froma novenent of the one or nore objects

in the area captured by the noving canera. By another
Thebterimreishifiirig tihtengity sealte’l rasenisedn heréia and| dastglaout the

second. pluraljty of pixels is essentially identical to
SBraa oty S el Bed 3o Siehote R Urlp s & RATBaLe assidned
tABAE R MBFE bRelLHhRANBEATEME) R twd dliffreseitamesVi§Bkd RAown.
the met hod provided further conprises repeating steps
Thei yalue Qf/it?'eaﬁhlﬁwger"@tﬁﬂ&%ilddlpai&ﬁ th@dchangendn the pixel(s)
I A el associ ated with frames that

'#89%@@??’95’?%%?“%ce efﬁasrglé% first and second franes,
enabling to detect the one or nore noving objects

within the video signal. In accordance with yet )
ASRRFCHG t%n%‘liﬁﬁ{erﬂrefgﬁeﬂhéwggﬁﬁﬂti v@ﬁt Pfﬁie}qi Havention the

. ¢ i $ ; L
AEIQRASERAIRD shg THnLOTRIhAES Rod ERCRCmREFE! e it or
momne object® inctherareagaptired by the noving cameea.

By another embodiment of the present invention, the at least a second

plurality of pixels is essentially identical to the first plurality of pixels.

According to still another preférred embodiment of the present
invention, the method provided further comprises repeating steps (ii) to (vi)
and wherein said~ﬁrst and second pluralities of pixels are associated with
frames that respectively precede said first and second frames, enabling to

detect the one or more moving objects within the video signal.

In accordance with»yet another embodiment of the present invention, the

method provided further comprises a step of predicting shifting of background
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frames, based on information derived froma present
frame and its one or nore preceding franes. According
wa moansieer enbodi ment of this aspect of the imVESG10081000188
if the predicted shifting &f background pixels in a .
pvaﬁuaedﬁqrarﬁeve@em Pf saishoner ohmaie; movieguabiests ithiny future
fré?letsh%tasfaﬁ Wiﬂm%méﬁgea Bim %E%%F?&t%? RV RSk or
of The canera has occurred when taking that Trane,
mereg prededing framesnera turns 45 thereby causing the
novi ng obj ect to change its profile, the nethod
provi ded by the present invention further conprises a
AEESHI tbe%héiﬁ&“ dmeRe Gt tHiseaa%geef‘?)f GRBNffeRtlon, if the
conporient by repeating steps (vi) and (vit). In
predicied shiftingvof baskgroundupixeteein a fistode framte isfdifferent from their

4B P EiN M MEL P B eBhS U e RE KR tefl meyemapt of

thEDén ERY h88 0BRIrRéd WheR thkihgtRaf frafiBSe.d. WHénSel dimera tuns
identifying the at |east a second plurality of pixels

455 dnerabyngausirg fthe smowingr abject tofchaingel #s iprofilee tbecmethod

pigh ey i BB ertion URiel Pahfsned Stes PE Riiedfipfs the
at18ast @@ ebnidLIEd KORPLARESEDLY FopReng Stdts ()2l When

that future franme becones the present frane. According
to.yet another preferred enbodi mrent of the invention,

B oG SO0 ARG BTREE SH3a8Y R, e
predifed fshiftthg o6 bagkgrouhd pixeie and/orwf ehermvoavesnarit) sfcthe one or
w thin the video ? nal based, on a relatiyve noy

A . VE ement
mMpER MeYing ehigstidafuilie frrmesy supsed ipiidentiyiggdthenat least a
A I : o
SQRATEBIRRARY BEbbEIs o SHang tle IRk Ay of phids 3 fPseiond
frameohgr eyample, by tkngwingpther lecatinn ottheiong eramecaisigyvingabject

i ff tly.f. t Kk d t, it

in e d e 4y S PSR, B Bt bt P8I e ptetiing framets)
whéh eiatFtiture franitebséene o thepresent ramg, t he one or nore

obj ects may be carried out by conparing the novenent

of the one connected conponent with that of objects
ALRHICEE R hofiRe befbfied anffodifheh Bt ARG wherfihe one
cdrinectéthicgeponent bempdses ooty ofietgreup of pixels, the method may
further comprise the step of:
classifying the one or more moving objects within the video signal
based on a relative movement identified between the one group of pixels and

the background shifting.
Thus, if for example one group of pixels has been identified where all of the
pixels belonging to that group are moving simultaneously and differently from

the background movement, it may indicate that the moving object is a vehicle.

In the alternative, the step of classifying the one or more objects may be _

carried out by comparing the movement of the one connected component with

that of objects that are stationary relative to the background (i.e. the changes
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background pi xels), as there are cases where it is
easier to classify a noving object when conpared to a
W(bamk/gssmmd obj ect rather than conducting the PCT/SG2008/000188

npari son wi th background ¢ixels. In accordance with
ing tﬁ@sgtqhwctadet:ﬁ&n &6 dae sane 8% the,ehangesin te; |°Pﬁ'@rh9f the

n I t
R i) B it AR WA IS ST 1o, Ry o Fhoving
objen'pwrmscompaeadem & baclkgmsnd yohjectt t&!hendaharr condicting the
? "‘)#E&S vvlthlntqe vi deo signal according to a
C?’QPQ{' QR 2RKAOUNAAXE'$ ed bet ween the at |east two
groups of pixels. For exanple, when identifying a

person wai ving his hand while wal ki n% t he pixels
Ir‘camfdanrrengthethe till anetharecrobedigrentof thédnvandipnothet atafeast

oBE BB RAL RS FipritseS, at RaBE R oGule st Fids, and the
methdcE beovided Flert stinpRshs) thEaytepr O il siyRRY tHe o @R Smore

to classify that connected conponent (the person).
maving: @bjegts wvithin theotidee signaldaceandingf ta 1e relativatmeyement

cbIKTERNGE Ry LT " gRly b PiRe S Eor S, when

idBnefyficRl persdhwaiirite Risshdtbwhils walkihy ethed giRéls, cdmﬁnsﬂfg the

those skilled in the art rm¥ appreci ate, the sa

ard RRY Pet GG 9TOHR. dhai BodinpT that pﬁiﬁ@ﬁeancéhebsrm while the
reYét%Om%VQH)%h %%H {He t@\ybog ?fgget?g%é TRiHd & Om%:@@d WHn‘feﬁently

nvention t I's ad recel ve
thennthse sewly) nhay nptavide raltmtted meanﬁetocai\ays#yntbmermmmﬂted
vel ocity and/or direction) and incorporate
cqm@gpggésn%aeragph in the analysis process. In
accordance with still aspect of the present invention
there is provided a conputer-readabl e nmedi um

Aceoardingstonyet apothet tembadimieat Obélné mnvarﬁlqmﬁhadietwﬁ@n of the

mBSiiGh BB i sRERECEF Esstlaufihig oAb i Hesection, pragess.

Prafeeblys thé itled igivaldea IRiegsighald Bntea@tmlsd)skuned\wmegart may
camera, which conprises: (i) receiving a video signal

a%ﬁﬁ\aﬁ%lthg sAMst meahed V‘Lﬁﬁteéd'ﬂﬁf@é‘gﬁ Pty b%ﬂiﬁ@lemqf'bteﬁi ap any
vn?&?s@ i he pI urali ty of consecutive franmes, being a
TrSt frame,

By still another embodiment of the invention the method is adapted to receive
data which comprises information related to the camera movement (e.g. its
velocity and/or direction) and incorporate the received data in the -analysis

process.

" In accordance with still asvpect of the present invention there is provided a

computer-readable medium comprising instructions that perform. a method,
when executed by a processor, for establishing a computerized process for
detecting one or more moving objects within a vid_ed signal generated by a
moving camera, which comprises:

(i) receiving a video signal comprising a plurality of consecutive frames;
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selecting a first plurality of pixels conprised in
that first franme, and identifying in a preceding

wo ca@oe397bei ng a second frame, at | east a SeconeCT/SG2008/000188
plurality of pixels conprised in the first plurality

of plikdPkong;ofi heppleality Af cABSeRUtivefsamesc bhiag a first frame,
I f t
P uréélb&ﬁ'ngﬁa Hi‘(@éieﬂ%lﬁﬁqlg}jsﬂylfdé ) fﬁﬁ {Sr{%ﬁ fi rE‘la\’i'gme and

occurred 'ong to 'the
(iv) |deat|fymgam rey mesdfduhg ifragné, nbemg tayswdndefrﬁame oatelaast a

f t whi ch ]
" erseand Pty of piek cogmefiln 10 Rt Bl ralty of pixels

bas egij)hdddes® thdranRast séd&d%ﬂﬁllﬂhbf‘ﬁlxélsV ﬁfér&ﬁfyuﬁ% Ehanges
one or nore of the pixels for I C anges have been

i denthat have ogberred in pixels\ibat belong tathafiishframheni t h at

ool A8 0 Sheha a0 e Y G LR el for
cal cWwhhathangektHava bééfnqaéhﬂfhédV Alhepeinhre %ﬁfmng( Y1tén3|ty value
identifying at | east one connect ed conponent

conpisibasedain thesetchangegyr oup of p| xel s from armng the

ehanfgd RSB B ReHioE o o or sk o B8 T IoE WihiSh etiapoes

one R&w Beéh identificd, WheRsin Hed &é@l@br% hBsdcigtedwith bhleast the
each of the renmaining pixels of the at |east one group ,

of piogalian ohthe aRersimonreref the pixels demyhicheehanges savedreen
the iﬁ%ntlﬁéads n%eq{a?&@a@a%gﬁtlrgq ﬁﬁél’? Gy Vue m%rébﬁg

I nt ens y\la e ther a- novenent of the
at I(e/a)sntjentnrgmgaamﬁase@nemmmeemd ceﬂn@bnem which comprises at

background shifting .caused t he canera novenent; an
(vii '%aaEPE%tgrﬂath?ep'zs%% fegm n%’ﬂ "?ﬁ‘ﬁte?ﬁcgnan R'Wan’igy of
the yikeigoarid WhereiRYa 8BRS R £46h bFﬁwé‘bMef@éémBﬁ@ed |n the at

connect ed conponent therewth. The conputer-readab
medi leastcongrdreup gofi mxelsuStassngatemWn}hea fohange lrreeeamdof the

wnerf e PR & fher =L RESE R ol ol dpd Whorein the

enabpiglst dsmprsestih @achfoft the anfeast diler grotdVhag a distinctive
objects. In accordance with still another enbodi ment

of tspfgﬂlﬁgelggqnswn\@% ithereby dpdicating a movement of the at least
one connected component relative to background shifting caused by

the camera movement; and

(vii) detecting the one or more moving objects within the video signal
by assbciating the at least one connected component thereWith.

The computer-readable medium comprising instructions that perform a
method may be for example é CD embedding software so that when it
is inserted in a computer and operated, enables the detectioh of the

one or more moving objects.

In accordance with still another embodiment of the present invention there is

provided a computer program product comprising a computer useable

-medium having computer readable program code embodied therein for

detecting one or more moving objects within a video signal generated by a

moving camera, the computer program product comprising:



10

15

- 20 .

25

30 .

“conprised in the at |east one grou

provi ded a conputer program product conprising a
conput er useabl e nedi um havi ng conput er readabl e

werognamnxode enbodi ed therein for detecting ORE/$G2008/000188

nore noving objects wi thins video signal generated by

a oV nePERHIar areadablec prparast gedsgfantausiagicthe computer to
conp : : .
cauey S Vo B R Bl 8 BBheedline Hames,

c onpfii) sompuiempieadablet progfant code dort cawsirig treesompute) to select

oA et RIGEY ke HoRtRreslin e g 158 Ristalibcof consecutive
. . f ' _ '
conpfrhged Being a;ﬁr& ftrér!fas, Q%&frgﬁhéry?g%tﬁé’ﬂ&% ?:H.Lrgfft?iof pixels to

franmes being a firs rame, anong t
pl uridentify af lgaisk al secondi plurality of pixelseasmpaiseddoral preceding

plurality of pixels rised in a preceding frane,
bei n a@%@@&ﬁ_ﬁa P?%ﬂéf#%%?i) conput er readabl e program
code(jif)O bR BeddaBlc Prograp dodle ﬂﬁ”&étﬁéﬁn@aﬁﬁdc@Mﬁhﬂ# to

at | east second plurality of pixels, changés that have
occuidestifyl baggd ehdheadtdagstrgeaondt plurdlity of pitels,athangesifthat

i xels: (i dab
Cachae PHETERTAFS oE RO o Re GRS Phetnsi 1y
val ugyy ebmpiflerOfediibfe Frodiafn Riote! forrbaliing hiegesmpales? to

been identified, where the shifting intensi té_'va_l ue is
baseeRlgglate arshifingiategsity valip feoppatarrmeemahiheaspixels where

Dot ke odd Hdnbds (8 e ohirfRRRAYR, Saue s
hav ebdshupole tidskichdingas,d wherein the vector is
associated with at | east the |ocation of said one o

r .
mor Vo CATRBUIGH xEagahles BEIUBBY CRABNIAE neAHUAT tThgt Cmpter o
bee"%ér?’fﬂ%é fa'\)%@l(or; Ad'8r FRIrs Bk ﬁﬁdéegif(éf%' fol WhicH 8h sthave
val ue thereof; (vi) conputer readable program code for -
causheen idantifiedpand wheveindbet vecjorais dssasiatedhavith at least the

of " Ipsafieh B SRR o Pekd of HRLERoni aT It thaflods that
pi X ehgverBemitRingified arthhedldutated Ghifeihg idiénf]'tsy(\?islﬁe thereof;
pi xe

of
asso¥i)af@EPHierh r%adabéﬁn@éogrﬁnbacaﬁieo?ort pRUSIRG g Agmputer to

\% )é fiéléﬂﬁlﬁlhép foddt onBASEnMYMfed CBHPORENP WHRLH coftiffises at least

- one group of pixels from among the at least second plurality of pixels
| and wherein a change in each of the pixels comprised in the at least
one group of pixels is associated with a change in each of the
remaining pixels of the at least one group of pixels, and wherein the
pixels comprised in each of the at least one group has a distinctive
- shifting intensity value thereby indicating a movement of the at least
one connected component relative to background shifting caused by
the camera movement; and
(vii) computer readable program code for causing the computer to
detect the one or more moving objects within said video signal based
on the at least one connected component identified.

Brief description of figures
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pi xel s conprised in each of the at |east one group has
a distinctive shifting intensity val ue thereby

WO mop/eareang a novenent of the at | east one cornmmER$EMOS/000188

conmponent rel ative to background shifting caused by
the canera novenent; and (vii) conputer readable

i COMRDIER) uRBH ARG QFPEP Bh! i
Fgfu%gor nore novi Hg %E@%IE&% ftﬁi nH'tseg’léH{\?? eolsgi é%fgfence '
magdeetdb dhe tfollowing detailedndesaniptiont takenoirp womjunction with the
identifi escription of figuresFor a nore

.ed.. Br.ief
aceRPAYING ArAdyings, g‘leﬁ‘:dnof the present invention,

Figa! ¢ARHAE 1S HdSehtditiBreort @kafMeidhfifedi df$foving camera; -
escription taken in conjunction wth the acconpanying
Fig. 2W NOS iN\&fdieda { h%%atMe@Fés%ﬁta_‘tioE.rcﬁsae\?Beg'sfdrfarl;ent
amera; Fig. -

xanpl es of uses of noving

Pl Ut B SRR SPRR BB YL 38R n e

exdrdpRlillistratéd Imi Kigl 2; AAdt he exanple illustrated in Fig.
2; and Fig. 4 - illustrates another schenatic
FigeR'-esentigbdtrile® ardthéd 8eheafid rePidsBnftidh! 81 a video signal
novenment. Detailed Description of the Invention A
witk complexmerementii ng of the present invention is
obt ai ned when the followi ng non-limting detail ed
description is considered in conjunction with the
fiqures. The,exa es presented in the follow ng
Da@@ﬂe@ﬁ%rwtb%f?ﬁ"e?iw@m ain ways of carrying out
enbodi nents of the present invention, by which a video
signal generated by a nmoving canmera is processed in
AHAEE uhflo CEIMTlq B BroRBhEnpRiis BSEE WSS ollSwing
naletimitigrdetaiteyl déscriptiphiis abnsidered ih lvonjumotion gvithatire figures.
concept according to the present invention, in which:
Fig. 1Aillustrates two points of references 110 and
120. The first point of reference 110 is located in .
Thefeemries PripprdRd; © S BIPWRG: Jessainvian HemoESEalee Fartain
ways b{‘ eé\ﬁ‘%l igﬁ. oitdg%nﬁ)ddd?heﬁié of Maehreaent MGeRfidie by RhRhed GRieo

poi nt,
signal generated by a moving camera is processed in order to detect one or

more moving objects within the video signal.

“Fig. 1 refers to three scenarios demonstrating the application of the “moving

camera” concept according to the present inven’tion, in which:

Fig. 1A illustrates two points of references 110 and 120. The first point of
reference 110 is located in camera 112, which is a stationary surveillance
camera as known in the prior art, whereas the other reference point, 120, is

located in one of the fixed objects comprised in the area captured by the

-camera, in this example, fence 122. The area béing captured further

comprises a tree 124, a rock 126 and a walking person 128. Since in this
example the relative movement between the two points of reference is zero,

there is no relative movement between the camera and 'the background,
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| ocated in one of the fixed objects conprised in the
area captured by the canera, in this exanple, fence
WA AP/ 138 area bei ng captured further conpri sesCESGI0e£000188
124, a rock 126 and a wal kilhg person 128. Since in
henge; this sxaMele e arrtiastary examplhwhichvist irlcenconepassgd by the
' Leference is zero, there is no relative
pﬁ%%gaﬁxgﬁugfmeen the canera and the background, hence
this exanple is a prior art exanple which is not

I 8" ABaPR A eaaib Bai s o et ol Shand A00. Bgink o seferénce

186 i€ IRAERY h3Caherd 9920Afich 15 SABHa drdirdheN 34 and point of
alrborne on airplane 134, and point. of reference 140

refereince at4ft is focated dm aneeof thee fixerbjobjrats mompriseddini the area

d.b h j h lLe.i
- confih R RMGRL AVt RSB Dok Rt RoF EERbRINgEapgured

furthee cdiprisds \WRirke NaIsDar wamink SerdBf R6dand iar&'i\ﬁﬁg? caf444. In
In this exanple there is a relative novenent between

thisexemple dhared is e relativgroavwement betweenithe ¢areia land the

oSBT vt ARy ol BRSPS s b cas

sé9ks Atdrogkampld oy mdgingedEméradbhith fally @adetithe definition of a
i nvention, and the nethod described by the presen

t
moNiRgneamAraof dhe RIeseN: iNMgNtian: anﬁothﬁ)%etgo@kqe@@ﬂbeqm the

PfPRfnE ontelPalchis LPIetfha e MEyRE 0UBe8 14 €ar FR6°S

canera 152 which is placed on a watching tower, and
tter, 160,

he | ' b deck ich i ' '
Fiond Fulaths Fo pais O et p0iand dafiwheraim e s 150
1s/IBEREAH RafRfta 152 WARHAE pldbedoh A whicfirg BAikrOBhE e latter,

on the deck, e.g., anchor 162. The area “being capture
16Qirishen acbapt deek tBFowhidhelsuimgluded4in thed ataeo caplukedhpy the

| g, 168, . | hi here is r tal v venent
ARG EARR (e DR o B loaled brehd of fad i JRASTH the
deeK, | ©9.,0hnétier 962! ITHe Reed , bifg Ccaptliiddo igkthdrheompites two
s position on top of the tower it should be ) i
lifebueys) dbddand twouiking ReGRIe 1 68ndn tig@nply thege is relative
TRUFTER! bR YRR Pty oF Fefeorti YudR b Tt Gr the
saitind) ddapr lmenade dltbgugh eh@roasearh isnpeasitioromn tdpe ofmtle rigwer it

slggjlgicl%e? gpigﬁigpgqtcggsgﬁg%ginlfganm@rg ienn%o%patsggd dt%(/: l%hga gresent ‘
invention due to the relative motion existing between the camera and the boat.
Here again, by the method provided by the present invention, the moving
objects, i.e. the people 168 walking on the deck may be differentiated and be

detected separately from the moving boat.

In order to better understand the method provided by the present invention, let
us consider Fig .2 which presents a schematic example of frames comprised
in a video signal that were generated by a moving camera, while reviewing
various steps of a method exercised in accordance with an embodiment of the

present invention.
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- cangeRt

detected separately fromthe noving boat. In order to

better understand the nethod provided by the present
WO meemiazn, | et us consider Fig .2 which presamtBSG008/000188

schenati c ex |l e of franesiconprised in a video

Byitladirstistar ohéie medhed. a@eﬁyS'analdmnﬁ@w@mh #Ampgses a
PREILE S BSans FARES Shet VL SRrBISI4EERIS"2 oxampie
cmmpes&s arplmlltyhef Ni catsesttiyve famdse Frambs @10a217 dlenstrated in

[oyl I ded ri ses. a,npl
tri, EAE oty 9BV SormBcot et s compRised o hacvigibg Signal. The
erPﬁ@gﬁiré tmdrfs@%uﬁvéw dhadels¥riBé thé ﬁrﬁ@%%}i&nbh%ffa’@ -ball
Frames 210-217 illustrated in this Fig. are only so
(ZZﬁ)t Reeferabiebut ab neeessarily, tthe frares ase gaken saHbat the time

ot B SO LI bals o 350k Jl Sl e
tamﬁ@ewbwey twb RBnbéAItRe frdrRes aRfedRr it inetsd Shatd GiRR be
between each two franes is identical to any tine gap

underaioodcasibeing reakicteg tong gixerenumpaer Nowfsfeames,v@wd as will be

o8Py SPE RIS bidkh 3 Y B, 8PPl a8 B of

Nagmay Eharzfe witht tifle & 641666 dadditienal i iffPmation o Mprobe the

a |ive broadcast where the value of N nmay change with
agguracy of theanalysisaeasults.onal i nfornation to i nprove the

accuracy of the analysis results. In the next step, a

first plurality of pixels conprised in one of the

Inpther méxttsjemfa ficstqeonalityvef pixelesomprised m dhe of the Piwrality of

is se ed and a segon lurality of pixels is
'Y‘? g’é

MeESoRSIRETEh it HEaMme r ISt S#Q}?Qmpya &eopnd dlurality of
pli‘elgr@ fRtiNEd FoATBmoRSi tRE fstSRGRINE) &F ﬁlﬁ@ls lﬁ-ﬁgprg(:,ec(ﬁ;ﬁ?’frame, _

take an arbitrary chdice of frane n=

- bging stsefconddranti s frane where n = i corrprl ses a table

(220), a vase (222), two lanps (2241, 224") and a ball
(226). For easier understanding let us select all the

Léti u€indwi takier avearbitrary @Boideeof friafie ral:u;r@h 4} YsoburPfist fame.
(shown as the grey area in Fig. et us

Ti@érfgaraerwhe@ precEAMRESey anbab er@ﬂe) na vase\ (322)3fwo lamps
(B85 5, Bho 336, T EAEBH BTl 6, XElhy g e
pirglpdarframe fr-aimas nhe first\plGrality of)plxyélsa(shawhl g thd gmyodirea in
Fig. 3A). Now let us consider its preceding frame, frame n=i-1 (213).
Because of the camera movement, some of the pixels from that first plurality
(of frame 214) still do not appear in frame n=i-1 (e.g. only a partial view of
lamp 224" is shown). Therefore, all the pixels that are shown in frame 214 and
can also be identified in frame n=i-1 (213) will be referred to as the second
plurality of pixels (the grey area shown in Fig. 3B), and frame 213 will be

referred to as the second frame.

In the next step, based on the second plurality of pixels, changes that have
occurred in pixels belonging to the first plurality of pixels and included in the
second plurality of pixels are identified. Thus, based on the second plurality of -
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| anp 224" is shown). Therefore, all the pixels that
are shown in frane 214 and can also be identified in
w0o zeae3an23= i -\ (213) will be referred to as theCBsCHNL000188

plurality of pixels (the gaey area shown in Fi 3B), .
pikplg (e GEEY,at8 A4 TidhaB).ahErGrendes that haros in thengixels

bBodng BTG AE BRrpRP ST 0B (F oREFARR MR Y Sluenttea

to the first pl urallty of pixels and incl uded in the

second ura i xel.s. are ddentified. T
L s pesbut it i candes SudipRied) 0T the mEm Y the Safera.
It FsJ élasy?’gée lrf 1hes éiﬁﬁﬁﬁﬁhéhﬁbshéﬂth@%hbég m thd ?iﬁel&' cHfifsed by
- belonging to the first urality of pixels ey
therresavement gf ths/gam@raetmtge theft direction. as the b@@kgmndhatshlfted
to Ee cg§nges originated fromthe novenent of the

ot is easy see in this exanple that nost of

the changes in the pixels caused by the novenent of

the canmera to the left direction, as the background 'S
Fetthetnext step ofdhisi ejnbodlmnt,tméhlﬁmtlntﬁr@ﬁy yaluetis salculated for

o BP SHEFRCP i, Bebiiod Botelt BBSed b el sl he

sHifingdetendty ¥alienied pdiénater htsighed foresisch identlfiate pixel i the
par anmet er assigned for each identified pixel in the

S@@asn@ltgabwapf tRxels, gndeiss calgwpted framcdhat esPeetivg thixel’s
tréerﬁszltr%f ed }fg ll@ééf%l’l th B[J?Bgéhgf@qa" @l)lqtlé H ﬁ‘iétagéf’c;hd H?JrQIH{/ (i.e.

| xel
inbludéddedtheng:telyear@ae@rf Rige BB) e&cgpt o) the epirelst cdmprisihg ball
ave the_sane

(245 Wi B8 R Sa SnaUntesitgivalug. miieh it factygll be derived
b&iRH dr? ﬁwéjé‘élﬁgltyoﬁt J\/Hi%hvtﬁé Q:‘éh{éfaf?é miveansidie ®aBias 'tﬁe only

nmoved. Since the I's the only object that noved
ohjéet tpak ohavesss dhe lpaqe@j asseaiaied thetawith will/bawe different shifting
. Shifti |ntenS| ty value. Then, a vector is generated
'négns' r)(g 6 nore of the |dent|f| ed pi xels. The vector
is associated with the |location of the one or nore of

the identified pixels, and its calculated shiftin
Theft, éeqtgr isaanerated forane opmese of ihe identitied pixels;rTie; vagtor

|st(%§8¥ua?é§gnth'lh§ idkatisfof ttHéton:%ad(remBFb Bﬁﬁleoﬂ%Hﬁf,‘Eé’% iSSJgE'S T?and

e secon plur Ity o pIrxel's (grey area in
itsacaleaglated sbiftgintartsity, vaMmrEorseaﬂin plxet ior thecfirsp plusality (grey

arg?gﬁﬁé.a%)emragigﬁg}ahve Ioé(glljs p|xe 1Vhleosnec%tndt;ﬂl(fljraflikyr g’ft pixels
(grey area in Fig. 3B), a vector is generated, where such vectors comprise
data of the respective pixel's location at the first frame, and its shifting

intensity value that was calculated in the previous step.

For the next step, one (or more) connected component is identified. The
example illustrated in Fig.-2 is a rather simple one in several aspects. There is

dnly one moving object (the ball), the ball movement is homogenous and this

 object (the ball) does not include parts that move differently from one another.

Therefore, this step in the present example includes identifying only one group

of pixels associated with a connected component, as the ball pixels will be in
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intensity value that was cal culated in the previous

step. For the next step, one (or nore) connected
waompesyerd is identified. The exanple ill ustratEmsGIwos/000188
2 is arather sinple ehe in several aspects.

Oﬂérér'"éuﬁ § 'B‘F\"yy ths 89MING PBIash; i the brl. isadetpctedrly asgqciating
tHEYEESHnd ESHﬁHﬁhem”'{ml s object (the ball) does

not |ncIu e part nove drfferentlyfromone
anot her. Therefore, thr s step in the present exanpl e

AgSioa o anapnhod gt el TEsHioh aiebs 2 15 famay be further
réﬂeé?écf n’f!'rth{esbﬁru'télﬁ@ é]sr Rir"@ aSireglirdd. FBe eXaMiphy for the first
object, 1. bal I, is detected by associating t

remetlomweaheﬂ nedierpmwérame e e (213) Aasc dineifingf framanwhereas

enbod
TR Rt - Pesd2) ShSIhBARE seRind a8 iBe SetPud e, A0 dhat wg can
n&ﬁrprs&"’é@\'/vﬁh tﬁé’éb&ﬁ@ dfeééﬁ’ded §i8 &'rﬁ U%C ng%l'ﬁrﬂovﬁﬁ B4ll. The

frame " = as the |rst ereas
prchaas nmay-bé can’( ma) qsltalelasﬂae yvhmresasmyr dimes atrreev fiest fracne is
with t

defirtef pnd s Seiacio, FARE & batisdaiEd Ao ainb ifip BBS4 L frame, for

th@rrgggéga@%nbgdwbnued quite easily, where every
time a new first frane is defined and its preceding

frame is considered as being the second frane, for the

A et L
methind grevitied tlehet ccamprisss a Step off pradistingt g Bdmkground
background shifti ngoand t he novenent of the one

shifing anst egmaypment of the eRe PEMATR MevIBE LRS! +7H fatym fo
o@rxﬁ’(m"rr% a{ %escr g}ﬂ%ré tHefirst fr% issf rh&E= a'hd the

andt st eps area to fra
above deslcnliad mepsmi'engp;blmi’rtmfraBmed:zoand hrte pmaediraglfeames

SRR AR b Salars IpTTIgtob e Bor B dAakaERHre e g and the
mBK/Qﬁ'r%‘ﬁ?Qﬁ tf'réar'?ﬁ%iérn | bbjett RSTER! RofmOtHte Pr66dsBA frames, it is

fting t he back round (or of stationary objects

p¢$atbladteddedrmeethe shiftihg of ith® | kackgmumndd (araek statioparynebjects

b8 GBI S b ol B2 Fite G920 131G M oPtepf Bt the
movigi etjeet (ball @269 1n dfarhé 6 LDV IMhe br@cﬁbl%dnﬁatk@ﬁ)urﬁieﬁrﬁrng
to optim ze the identification in step (ii) wh

‘and ke grediciae location of the gRoving objects Mayabe us%éo optlmlze the
identification in step (ii) when taking frame n=i+1 as the first frame. The

predicted background shifting can further be used as an indication of a
change in the movement of the camera. For example, if the camera is
mounted on a vehicle that moves in a straight direction and all of a sudden the
vehicle takes a sharp turn, the actual background shifting will be substantially
different from the predicted one, and based on this difference one may derive
some conclusions Vregarding the camera movement. Certain changes in the
camera movement cause changes in the moving objects (e.g. from having the

front view of the moving object to having its side view).
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predi cted background shifting can further be used as
an indication of a change in the novenent of the
wazooen@723or exanple, if the canera i s nount edP@IISGR008/000188

vehicle that noves in a stadéight direction and all of
Ag axplaiaed @ROVEela Iexampled usiaing 1L tFLQ n2 is i ratpeqgimplified

RTERS, RIS ol Heik] o R TePHRSHRANETor el pBiAaLof the

pmsenhﬁtyvezm:)nvél' (43 canpre«natel semensf thgaadditignalhpotemtiel, det us

oBRIFEES R TSRS B80S S8R0 AR SRRifRH re

caddePmh tHéeék%pleh%f”P'é; % R Eigt 4/ theed Nearhes Hdﬁl12) are
vi ew) . As expl ai ned above, the exanple illustrated in

detingnstrated eutr af taarcosmp‘rpﬂeu vided gigaalpllo thesei framas, fanenrmay

opsvRdoeh 2R TR TS (o) 3o, g (430, TR ER4r@ i s par

o Viles atreBRI RNfic¥ing {etheUigHt WasisiRy tHd Backeund'to shift to
whi ch the noving objects are nore than one ball (as is

thenleftc s addition hthes parasineisoraliing tohe rightrwhyle wavingr kie hand

alfs SR ARG P SR TRt R4l o FRRB e gy i

stéﬁ25ét feddtr A8 CARARctadd cambbhént( 480identifiéd C IRy acdnmected
I's part of the video streamis noving to the right

cQrapenery is r@eﬂ@@ékgﬁs anedwhishseamprises ahdéeastfane gipup of pixels

I { I
g S SRt B Bl o E g Lt or e
pidslsr eothprised dmp tldé ahécasbronet group bf gixels istagsocited with a
Ieast one % nect ed, conponent. i s identified. Th

FRRAINTG Repis Rl dhakatdsestanearou A el and
wﬁérel.r?%ﬁé aasnsgee%r%tedpw%béhféfomé\rmnuaafsheor%@ﬁ&% has a

puralty plxesan wherein a change in eac
dlstmtwexehlﬁlrtgorrmengéxa value hibeeabyl emi;cam agrroqpemem of the

Bl | Sprsatephith: o oRORRAGN D sFfh *haldiR, by, the

m@ﬂdm\ehﬁbﬁthé thaep . XAl the @xapiple ﬂl@hstrateﬁﬁnhF@f AAheheére are two
| east one group has a distinctive shifting intensity

maqngeomﬁ@hSe@e.nﬁfﬁeratambt@ Risole AR Nfthem Bnehln e noves
HB&K@JH rtﬁéf)é?bn‘%ﬁ &u@@fég%?%‘é’ntﬁ{? Johh@?te?jﬂ:{ﬁ-ﬁ bi¥nts that

e nove e caner n the exanple frate
W|llrle\!'er¢Jall4'Acomste these two maving @bjatecket s Hiestfecemon the

oD ekbcaby BhcoRiie 16 b infl WeebBRARE v, connected
c&ﬁﬁ&?&ﬁ@%é&%@ﬂi@ﬂﬁ"édtmﬂﬁe bird. The right wing (431), the bird’s body
(432) and the bird’s left wing (433). Each of the connected components
corresponds to the above definition as it comprises one or more groups of
pixels, where a change in one pixel in a group indicates a change in the rest
of the pixels associated with that group. In the bird example, the left wing is a
connected component having two groups of pixels (431' and 431"), the body.
has only one group of pixels and the connected component of the right wing
also comprises two such groups of pixels (433" and 433"). Similar analysis

may be conducted for the walking person.
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will eventually conprise these two noving objects. Let
us first focus on the bird (Fig. 4B). According to the
woehiodasngs i ntensity val ue three connected conpaEIESE208/000188
may be identified in the bia$d. The right wing (431),
A@ﬁérdmg e anpgebodiment afthe Hiveption: the arethegd goyided)further
h 0 C e COr n € Hiati
RRENSR et ey O QRS ARG R SHSRRT Hvd Aerp distinct
claissifitationshmay easiy degdemaonsiradedi Xbe first anegisovdpen the moving

ndicates. _a change in the rest of the pjxels .
ohech EPmpEEEs, ol Pa cogREdsd GAmRensT whch,carmpises; pely one
gttt ofpRBIsi This ROANREEESF &Wﬁbu@%b@néﬁ%ﬁfaﬁ%@uw be
of pi xels (431" and 431"), the body has only one group

thef ball jrethe exampleeot bitheékoea earnmpolnesk, arid thedikei. giite second
et RARiealiRh B RnRdP e Bl sied tbpEReS: Gié; e more
cHRhddted dshpeiertsCand Bf basBneBPdheBat cdindch®i elements

invention, the nmethod provided further conprises a
cemppses atleaskiwodiffgranigrouns etpiseiscwhere thistyperig associated

LSt j £ [ ' asj ' d
w3 bioF eBi5REY toRlieRE Rt o3t ist SRR B e Buang the
liken OGSty tRE |sttsrsiassificatiohi Ay Gendfthéeslassifigd ®yaiepending
group of pixels. This is a case of a haonobgenous
oweléﬁﬁmﬁhlmheaaﬁe%tmeovaﬁ@wmom,|nunmbqrmf gEuRRte. of Fig.
.2 or acar, atruck, and the like. The second type of
classification is when the noving object conprises one
Asrwilitbeeappreciatddebly thogeosiditedsin thedargt theaasibus eenbddiments of

t hese caonnected el enents ¢o i ses at |east, t
s PRSP B PV ST By PERBLaRS OUbfRsTeat ine defgition & one or more
8 OHifd iR Brfeo RIS BRVRIEB s as a

personlﬂévval king, flying bird and the Iike. Cbviously,
the latter classification nay be further classified by

it 8, bE PuliierSfot. HAE e ARV NBIAT 4B pSBHBS some
esibodingshts roftthe invdntiohhend sehedsfor it dliisteition. Nuniéreus other

present invention may be carried out for real tine
Wa¥s Of CAFiIngs OntBegne Rrovided B ke present fyention may be
) ot '. i ‘ .
dE%ed 87 o B TP oAl g ort WIRRCUEER TR ol Uy EEpiPor the
inventiorg rerudamreethius esfcotipasisad dyt therpresentsiavertion. doriexample,

bR ol en B Y, 85 ALY BB e e
method and process of the present invention may be carried out in a different
order, so that it should be understood that any such shifting of the order in
which the various steps are carried out is a rhatter of simple selection and can
be done without departing from the scope of the preseht invention; In addition,

the first and second frames referred to herein and through the specification

~and claims, may be in fact non-consecutive frames, but instead either -

representative frames or certain chosen frames (whether the choice is made

arbitrary or not), e.g. when the movement of the moving object is not a very

~ rapid one. Also, the iterative analysis explained hereinbefore does not have to

be restricted to the selection of the first frame so that all iterations are in



devi sed by a person skilled in the art w thout
departing fromthe scope of the invention, and are
wo boos/1ggrednpassed by the present invention. FoOPCT/SG2008/000188

exanpl e, ,it should be cleanéto any _person skilled jn
raSRECh A e 'r%thée%cée& TERReiaRg CHISTRGH fig@adnaY obesysed
tm%uémﬁn@ﬁggﬁg&sknvention may be carried out in a

di f

erent ordér, so that it should be understood that
any such shifting of the order in which the various

Tl o BRash 8 MRS P bSerl AR50 et e TR BB  elaied
dé&RipbbAS Tt prefrfst efibodirmeARdiHAress, thab iré iprévidaddcby way of
second franmes referred to herein and through th

exgrapler andhareAobintendes teslimitilye seope of the invention.elt should be

R ERER Y el AREped irh 154F8H 48 e brmpggiment may be
userh alithestheh entivdirenissana deataidti Alf @fbodimésts)of thiedinvention
n the novenent of the noving object i.s not a very

whe
have all oak. tha) deatufefe shawmt invea apartigylas Bgureni Yagiations of
' 0 ’ t t e [ Ct;
cHBHARURS A RES, ML o0RN e BORRAREHH 1L #lyfdfore. e
teame 'lcongrizect "indlutiee "havet and!theiresbnjugates, sivall mean, when
g%Lferent franes may be used throuyghout the analysis.
usetkinginesdaims, nineliding buRotrgesgadly limjied tesi Hee scope of the
; a | bg g j L i pidiors of preferred '
ngeticyt Bk R B AP ARERG BEIARE 104 By ey of
exanple and are not intended to limt the scope of the
invention. It should be understood that features
described with respect to one enbodi nent may be used
w th other enbodi nents and that not all enbodi nents of
the invention have all of the features shown in a
particular figure. Variations of enbodi ments descri bed
will occur to persons of the art. Furthernore, the
ternms "conprise,” "include," "have" and their
conj ugates, shall nean, when used in the clains,
"including but not necessarily limted to." The scope
. of the invention is limted only by the foll ow ng
claims:Clainms 1. A nethod for detecting one or nore
novi ng objects in a video signal generated by a noving
canmera, the method conprising: a providing a video
signal conmprising a plurality of consecutive franes;
(ii) for one of said plurality of consecutive franes,
being a first frane, '
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selecting a first plurality of pixels conprised in
said first franme, and identifying in a preceding frane

whaiongssesecond frane, at | east a second pl ur ard/ycwNHS/000188

pi xel s conprised in said fiafst plurality of pixels;
i.ii) based on said at |east second plurality of
fﬂ"%'é‘l s, identifying changes that have occurred in
pi xel s that belong to said first frame; (iv)

1o Cikefo r Bepeting Bl o KT ko Gue BLA Prelcbtnal

gerEraRidby bencs\hhébam@ra themaéthivd \camisisirfy: based on said

2.

changes; év gener at i nE a vector for one or nore of
t he PPRi lng@fwm signahepryessing\aplelity pleansecutive frames;

her @) Sor8hd ot SElPBIESIR DY ehabadivY ik, bEA3!a FAR frame,

Cham&ﬂr&ye ﬁnserplurdm?t off pxeéls aanhphb@d dal szid €ﬂr§tdframe and
shifting intensity value thereof; (vi) identifyin

| easHlepMyINGiThet PERreding drame beingra coepd sEams; 4 A st a
one c%%& pﬂpr it Xelpﬁxélé gﬁkﬁﬁ%@ﬂ irf @hfd bt dﬁlﬁ?a‘i&yeéfg;ﬁ%lg

pIur a chan
t he (pl))beisedcmﬂmld atlbashsecord plhrélmaet pirals, geatifyimf changes

n—aé‘ sassomac{)ed vmthacsg ein Bofthe
at h@V%PQ‘éH"Ee in Rixely that belarg to,said 3' YIRS pi xel s,
and afdulatiitfa Rhitfigint | \2fck fd? o‘fw%ctﬂ' rﬂf)retéi‘leth@tplxels for

| east ‘one gro has distinctive shifting intensit
val uehichehabyges hdve been gd@tlfedewbateumthesstmﬁlr@tmtemﬁy value
one .connegt ed cgn‘Bonent relative to background

shi f'? ﬁ‘ﬁe A ()3HES camer a novenent ; and (vii)

det q@} g@ﬁeﬁeﬂing DVECtOF IR HPIORS opﬂiéﬁ'kéls\/fb? Qihithséhahges
vi deo signal Dy associating the at |east one connecte

conpavenbeemisesiifiieth whereln saidvegtaide asepdigtedyvith at least the
Vmerlgb%te&rhs %%Wéﬁr ﬂﬁ:}rg r%:[f'tﬂgq)&éfs ?&r‘%ﬁhlgh'c'h%nges have been

ori romam)ems aid one or
obj edelstIfBad Andethécdicatated dhlﬁ@nQ interisityvalie therédfer

conprj.si,n epeat | st eps to (Vi nd wherein,
cacHvbAISRIH G ot lpfh Sasphertes) Somboted guhigh doraisgs at
a fragg 6:'?@"gr6x§%§ B?BFxb}éefranPé%ﬁees%lé at fedst Irs.%t‘;or"k!i‘Cﬂ)lurahty of
second franes, thereby detectind said one or nore
mvumgelsmr@cwbemm Blohaﬂgedn\ﬂm(pfsthg midels comprised in said at
least one group of pixels is associated with a change in each of the
remaining pixels of said at least one group of pixels, and wherein the
pixels comprised in each of the at least one group has a distinctive
shifting intensity value thereby indicating a movement of said at least
-one connected component relative to background shifting caused by
the camera movement; and
(vii) detecting said one or more moving objects within said video signal

by associating the at least one connected component therewith.

A method according to claim 1, wherein the chahges determined in

step (iii) originated from a movement of said one or more objects.
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4. A nmethod according to claim2 or 3, further
conprising a step of predicting background shifting
wamod/es97aovenent of said one or nore noving obRER$G2008/000188
ne. futur based on i nformati on

i t hi I t 18 : ( N
3 der | HABEROSACLORHES I Flalh il 1R cPTPTBING BIPERHNG Seps () to
(B 856 Wiiieh B85 of SeidPARAINGY A GARIEINGSEOSIR A framo

erein said predicted background shifting wthin sar
that reepectivehe pfeaedes saidrfirsi andi sgcondnframesmtherepy dateeting

| id ified ad _shifti it hi id
o4 o 5P 5 G B bl Bttt 2ok 2
connected conponent is re-identified in said at |east

one future frane by repeatin steps@évi) and (vii). 6.
4A nefhoethed acgpriing docelainm 4 orvBe fthersepapsisiegi at stgp of

PrRFEa g bl s P BRNERER o sl bfle ipfie. moving
obbjeetewithinustedastronglRntite frame, bassl ah ihrsiatisAncdiled from a
plurality of pixels fromanong said first plurality of

presgel ame angd @ 9ee oRMATeRieceding fiameshod according to
claim 3, wherein said one or nore noving objects
conpri sing one connected conponent conprising one
59r oup miethiock acsordingd tovatdin 4, setiateinesaiddpfedidtbdrbackground
r;:jrg,rrpri_si_ng t he st eE of . (viii) classifying said one or
shiiting Wibvin fgidh g} leassong future fame isidifiasest Gam respesive agfual

. . ' . Sal - f

o] SRR VPGl =8! g0 oA 48" rame. ana

wherein daidgatt leastl Grienc@)nedted eompenéent is me-identifieden rsaid afeast
obj ctsf conpri ses_at | gast, gne o.r}nected conmponent

o fieirethy eseing RisP5slgBd M5 xel s, and wher ei n
said nmethod further conprising the step of: (viii)
classifying said one or nore noving objects within

6.sai d Avmribodiapsarding dorelaimy 4 ovhered saidypradictederackground
: i i | .
SHERGCATL AR SRS mbhE A BBl i e o

least dnerfetube frame isTaged dn ddgrtifying sadd delemstabcond plurality of
essentially in real ti 0. A nmethqd accqrding to
DiES TR BgG SAIA T OB R HiXEls HLraid SREPRAIRG st ep

of providing information related to the novenent of -

sai d novi ng
7. A method- according to claim 3, wherein said one or more moving

objects comprising one connected component comprising one group of pixels,
and wherein said method further comprising the step of:

(Viii) classifying said one or rhore moving objects within said video signal
according to a relative movement between said one group of pixels to the

background shifting.

8. A method abcording to claim 3, wherein said one or more moving
objects comprises at least one connected component comprising at least two
groups of pixels, and wherein said method further comprising the step of:

(viii) classifying said one or more moving objects within said video signal
according to a relative movement detected between said at least two groups

of pixéls.
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canera and utilizing said information in the detecting
process. 11. A conputer-readabl e nedi um conpri si ng

WO 299/M39323 ons that perform a nethod, when execRAESGI998/¢00188
processor, for establishind®a conputerized process for
detecting one or nore noving objects wthin a video

gsi gna| m@ﬁi@)@rﬁo@%lﬁg 18 dIiH ﬂ‘?cf@ﬁ@t@ﬂzem HatCHid ohe & more
(i) receiving a video signal conprising a plurality of

mevingehjects@are detacied essentially imreal mesai d plurality of
consecutive frames, being a first frame, selecting a
first plurality of pixels conprised in said first

161 ama, methddi ateatdihy itd Cldim & Wheregrthaometiotefudtier @omprising
second frane, at |east a second plurality of pixels

-acsiepr ok Povidingainformatian selated ta \ther mpve@est qﬂ pai moving
I I
R R o L SigdBRTnalCR T ettt rofesth o's "t e
belong to said first frame; (iv) calculating a

shifting intensity value for one or nore of the plxels
Hor ﬁh?@ﬂp%tﬁ&ﬁ%@@%meﬁ@@h cpawiising ngtrughensthat: perform a

mathdd,’ PHe h”é&fb?x't% Y | ‘9}?' a! Brdchs8ae Sl Estatl) sﬂ. r‘\‘ggggﬁ%ﬁwgugé@zed

genera I'ng a ve or "one or 'nore o
prdvess fohadegectinigaoaebee more miaving dhbjedter withinsai dideo signal
vectgqd is assqci ated w tECS | east the | ocation of the
&P

gemeralrd baneying raMGr2.1va MRses: changes have been
d
' en i) felcBRin og?é”q F&?%l?ﬁél%n%ﬁhggsg tpilf aft df¥oRBSEGtHe frames;

alu there dent t one connecte
conpgindert ond of Isaidopluraliy of alonseaﬁtvedrwngsobpmgfa rﬁrsteframe

f t I it f

and SHIERRT Satveh Dnyar ot BBRRE FolRESEy by s e el and

l n Sﬁlleﬁltl ind aRe p@é@ecﬂnﬁ?’tfﬁarﬁé tﬁém@é de®opdshamel efl least a
: ange in each t he remai ni ng pi xels of said

at |%mdcm@ragtycﬁfpplwlspﬁomreedarhéamgﬁfe@lnralm%pl%ehs
802{3{" ?%%\eg'?) e@aﬁ? af ealtsgtgggér?c{ @ﬁ t)ﬁgfe?lgégugietﬁﬁﬁn changes
i ndi that hage aca:umezimmlxelfs that klong teesait cﬁnﬁ fmmeect ed

Ot SR RS i Bl eSS e et for

nor ewARKIchAnges AaYE baehhdentfRIwWKHEASR tfd SRifing intensity value
is based on said changes;
(v) generating a vector for one or more of the pixels for which changes
have been identified, wherein said vector is associated with at least the
location of the one or more of the pixels for which changes have been
identified, and the calculated shifting intensity value thereof;
(vi) identifying at least one connected component which comprises at
least one group of pixels from among said at least second plurality of
pixels and wherein a change in each of the pixels comprised in said at
least one group of pixels is associated with a change in each of the
remaining pixels of said at least one group of pixels, and wherein the
pixels comprised in each of the at least one group has a distinctive
shifting intensity value thereby 'indicating’; a movement of said at least



by associating the at | east one connected conponent
therewith. 12. A conputer program product conprising a
waEmopuisgzd useabl e medi um havi ng conput er r eadaltBSG2008/000188

program code enbodi ed therein for detecting. one or
o SO SPHGS R CTPORSTH TR EE: BebAGicgauRd sitina, causes by

a NDiHeNGnteraRhdverhBAt; @AAPUt er program product
comprising: (i) conputer readable program code for

causiviy defrctingraaid enetas mereanQwing obje#s withimaaid video signal

comiX 5%%%5&:0%“?%?%?ﬁt%he%%lﬁégﬁ%ﬂ %oiﬁééfﬁ%ﬁ??%&wﬁ%-
conputer to select a first plurality of pixels

conprised in one of the plurality of consecutive ) :
12.r ancOmRPUIGr Rragrast pradust compEsingoancammges Hseptie medium

i 2o reBSBlE oBri ¥rBhelbF o B Bifting one
oRbRe nfoVirkys 6bjécty witkin 4 videb sigmalepierateddnbhandving camera,

code for causing the conputer to 1dentify based on
thegampyter pepgramreAdctRAMRIISING of pi xel s, changes t hat

have:\o i el ngi ' i{Lgt
pl ur(a'a fc'? b” ;{)u?éjrpirg% sqig(?’\?@%:’gn%% erfofe%ég‘las@?i té?océ?rg%uter to
coderekeivecavideo Gigrizt comppisingra plurality oficehsecutivb iffamesy
intensity value for one or nore _of the pixels where
char@&%au&erwe@ﬁawamgmBQder@l@m therGqrapygr to select

i nt i ; i isal 1V v
o DU OSSR 108 RE RS consecuve
conpfraraes theingeadirsit framey and dnonf amangesaid first plucdlity bfpixels

pi xel s for. which changes, have been identified, . and .
hor B oSy G SN & ST BB o P PRI ] Ripoeding
| ocaframiB, Béingd SRl flamePr e of the pixel s associ ated

W th changes that have been identified, and the

cal diii)acempyier f rsadgblenpeegramy cpdputort eRysing ; theypgmputer to

SOk SRIBEYS o R RACOIRALHETNT oF 1S coangep e
~ whi diavecoguuneesinglixdle sstonging torsaigh first phurakityofipixsts;

aher&)nCamEHE G AROER OB 11091 tas caBuAgrPeogomAuter to

sai QcAiulhfR2§ shifting intensity value for one or more of the pixels where

changes have been identified, where said shifting intensity value is

 based upon said changes; '

(v) computer readable program code for causing the computer to

generate a vector for one or more of thé pixels for which changes have

been identified, and wherein said vector is associated with at Iéast the

location of said one or more of the pixels associated with changes that

have been identified, and the calculated shifting intensity value thereof;

(vi) computer readable program code for causing the computer to

identify at least one connected component which comprises at least

one group of pixels from among the at least second plurality of pixels

and wherein a 'change in each of the pixels comprised in said at least

one group of pixels is associated with a change in each of the

remaining pixels of said.at least one group of pixels, and wherein the



one group of pixels is associated with a change in
each of the remaining pixels of said at | east one

w@e@up3wts pi xel s, and wherein thepi xel s conpriBEDSGII08/000188

each of said at | east one gtoup has a distinctive
shi f PXBlp P?W@H§?‘i’ YN \Bacheof: $rid @we@ﬁdore%tgr@fgo hag, disdipetive

of t Bfift ﬁﬁ%{)PV&ué"(HEI:égS/eﬂdfc%gﬁgr?%oJe‘?ﬁéﬁt'éfethboat loast

background s i ng caus anmera novenent
(vi i pne mopnested eamhabhentprekgtn@rﬂoc bdekdround shifting daused by

conmpyter to detect s one or nore nmoving obj ects
with %Pﬁr%ﬁn8¥8"‘§ng based on said at |east one

CONNERGYH bnFITRPN1eAdabldepidgtaRdeode for causing the computer to
detect said one or more moving objects within said video signal based

on said at least one connected component identified.



