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WD 2004/ 066609 PCT/ US2004/ 001674 VI DEO ANALYZER 5
FI ELD OF THE | NVENTI ON The invention generally

w0 sloanesod 0 vi deo anal ysis. BACKGROUND | n genstEU$2004/001674

anal og canmera surveill ance systens produce a tine
division nultiplexed output that is stored to tape.
The caneras are coupled to a 10 nul ti pl exor that
switches at predeterm ned intervals between the
canmeras. Such systens have a first canera that
outputs an image at TO and a second canera that
outputs an inmage at Tl etc. As such, the output tape
contai ns i mages from foEO(XNBHI FRAREr as i n sequence.
The tinme division nmultipléxing allows | arge anounts

of information to be stored. However, if an event
occurs that requires the video 15 tape to be revi ewed,
finding a particular incident and demultipl exing the
tape Dbecones a di FFELAYIQF THE INNMENDIGNM ng t ask.
Even_jf digital caneras are used and_ a digital output
i s prﬁu&‘@&tlwneﬁ%}ix relates &Qi virlegi analysis.r eam requi r es
a great deal of hunman ilﬂ%ﬁk@ﬁﬂlﬂﬁdn order to

identify an event. Thus ere’i's"d need for an

aut OH’ﬁ%@darﬁM SheWel @inef sdevaillahd Ssteifs prodidlet gfe@AMsion

SUMVARY OF THE | NVENTI ON I n accordance with one aspect
mofltiplexed oudpul that isestoned: toghpe etheneamenas ape coupleddomeam

N W XL TR NN
syStEhS HalBhLifRst .Iﬁéﬂértﬁa% Hﬁtgﬁﬁs ﬁltl nﬂ'a%é &f $0LnANARRGKS cGffra that
be viewed sinmultaneously at the sa | mage by

oaipudas an mpage ad T1 gtw eAs sudy ehobutputitape eostadistithages from each
channel . The notion picture stream contains one

. [ or
ohfhecamazae i saqueneadhedimg divigion mujtiplexmnghaliows large amounts

B L I T —
talp@Rb BFReL RV i deFR Palticular incident and demultiplexing the tape
becomes a difficult and time consuming task.

Even if digital cameras are used and a digital output is produced, the
multiplexed digital stream requires a great deal of human intervention in order

to identify an event. Thus there is a need for an automated system for

demultiplexing a video stream.

SUMMARY OF THE INVENTION
In accordance with one aspect of the invention, a multiplexed motion
picture stream (e.g., video) is demultiplexed in real time using image recognition
techniques. In some embodiments, stored motion picture images of different
channels can be viewed simultaneously at the same image by advancing to a
given image of only one stored channel. The motion picture stream contains one

or more images from each of a plurality of camera sources.
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program product having a conputer usable nmediumwth
conput er readable program code thereon. The conputer
wo eadatdeed code may be read and utilized by a PONps10e4/001674
systemin accordance with conyentional processes. 5
The nmet hod includes receiving at |east a portion of
the video stream conposed of a plurality of video
i mages in a processor. A first video image and a
second video inmage are parsed fromthe video stream
An amount of msmatch is determ ned between the first
and . i i 1 N .
S R o e o9 AR o @ 2 computer
podgranmpardigo hatihgt cdmpateeusablexgledhym prixle computer readable
conpari sons nmay be nade. Region by region _ conparisons
Pragrapecagdedherepn. hhearaprtearirgedahle code mayshriread and utilized by
bel ow, a nm snatch tgreshol.t?l_‘, t he F.i rst _and second
a S BR S SRR 47 a s ple R Lo EPHOPTRBSREES The
firsthehannsd hﬁ@Md@@r&e%ggéyle%Pé ?smtr%%eqndrﬁa Sfredrd

associated with a first mera. It the msmatch is

cahposediofa phatlity ofwidsbddges irea prosssor. defirst wid insage and a
15 assi.gned to the fir ?t channe] and the second vi deo )
chﬁﬂaé’lﬁi%o yuageaeParsed from thevidep siicam. Aphameses @f mismatch is

d&g?ﬂﬂ%c% ié%»\%e?ﬁﬁg '?ﬁistrg‘?{g)gééoﬁaqf agﬁhdé\g%eatﬁqur&lﬁ% !ag amount

1
assocCl a Second canera rocess convi nues

ofgsrRAth @afi el RBOmIpIBBE&] uSinRairSeshd sLahlihtberio @8mparison
stream and conpared to each of "‘the images that are

teghsiqyes dPixel kyhpinebrempafisens mayle madediegionibyeggion

h. rawthin.the systemh an i.mage,assogi at ed.
CQIRPRriFS S AUSin A e REVE) & (RO UUTAbds ek 4 mismatch
thrBaM18! theFREELRI séc%n‘dr\?dggfriﬁ\gg%%e ds@%@d t&Efirst channel. The

reference I mage I's use subsequent conpari sons
fingit chamied mayibe anhemoay storagd ieation gleatdt assiriatéd weith alfirst
of the ghannels have assigned jnmages mismatch levels
capnerag Hitbe musarteivis abaye adhisamatrh threshald, ghe fipst video image is
' t . Va8 ): tch threshol d, the
o<HIgHER e HrdAriRReRia B oRa TidER s BT Ref o s Ycond

cHa@ites ITHY seBih @ bharheldd b sédorid @ e TRlSagE dbdRRnthet is
above the msmatch threshold, theh the m smatch

asgatiatesl with asaepadedntesaa di scard threshold and if all
of the m smatch val ues, are above the discard

t hr eSRRPECCPHEM AR GRS 668 68T ISRTIREDEHBBAG fpm the video

stream and compared to each of the images that are assigned to channels. After a
number of images, each camera within the system has an image associated with
it. The latest image that is associated with a channel (camera) is the reference
image. The reference image is used for all subsequent comparisons with the
current image in the image stream. After all of the channels have assigned
images mismatch levels are determined for each channel. If any of the mismatch
values are below a mismatch threshold, the current image is assigned to a
channel having the lowest mismatch. If all of the mismatch values are above the
mismatch threshold, then the mismatch values are compared to a discard

threshold and if all of the mismatch values are above the discard threshold, then
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3 the current image is discarded. Wen the term

di scarded is used herein, the term neans that the
wale@easaer | mages are not associated with a  PCT/US2004/001674

caner a/ channel, however the jnmages may be stored and

kept for later review Inmages are only discarded once

all of the channels have a representative inage. If

all of the 5 channels/ caneras do not have an

associ ated video inmage, then the discard threshold is

not used. The system can automatically determ ne both
S aB o AEERRIGE Wt B SR BrAedip Led Roftn, the term
meahe tieatahe idimgeded hagdbeare e aasocitdd whieh a@am&/@mk@@l

canera (for exanple canmera 1) has been assigned a

hpwever grenimages matbee stsxreql aBgdept fordater rgvieys lmagep pre only

afsEFREER FfkelAlrot s hRbndiS fab B PR AR iy e ey Al he
Cﬂ_'cﬁﬁe'l‘?/tcaﬁft‘i‘h@a% b2 PRSE anWsbdtisted ViQEP HAh &S e, THEM BB discard

hin a processor and the processor can operate on a
threstmddsds netusel (Theetysteah kyn wtdmmﬁca]ﬂsyeietermtrmhc&htthe number

5 1n certain enbodi nents, a user,. can_ interact wt
é‘%aé’ﬁ?ﬁaéép dipdeq wihendpibggn u@lagéhaﬁigﬁsavéthr@a}aold The system will

o?%ﬁﬁp&&eé’n%F ﬁ%gﬁse f%q'qﬂ*z gamepae ainf (Nh{éﬁy ;g;lir%ch ar cgmel?g Ial%e

m sna r esho or C ange scar

eXdihpRh@interaA) has be& Assit el & Wé&et@fﬂnrﬁd ntibBef 6f RA&RGEthe
I meges to be discarded and for the systemto begin

S)ﬁg@mn«/dbmognng thatradhebtheraamarhehavelbeersaccoumtexhfor and that
ni e ea of the channels. 20 A
ﬂ}fs %gﬁ? E‘Q@&ﬁ%’ trs'i‘eﬁ%? ‘?Sﬁage to any channel, even
t hou
 houghe Wb aRaRy prARE VSR SR AR LIERIRA dorocescor
amd tlad peycesdoa cdﬁmpletatplcmm niglcprevmans auamw&rallyamtheaﬁ:héer

.images froma particular channel and can both proceed
irtefvkREigNand i n reverse through the sequence of

| migﬁ?ceréhn € H%ntt Ig‘aus% ca Entépact 9\}1 ee(% g%arap 141 user interface

|nages can be S|nu ‘t'aneous I'splaye

GRfidulpabisihelits) BtlexaBPlaht Msetatayl diRidd &R ge the
assom ated with a single canera. The net hodol ogy may

miprantehdhreshobhpr changeptheslisqurd whrgsbold: dnusersiangdsn cause all of
the reference images to be discarded and for the system to begin again acquiring
images from the video stream and assigning the images to each of the channels.
A user may also assign any image to any channel, even though the image is
above a mismatch threshold for the channel. Either during the demultiplexing
process or after the demultiplexing process, a user can recall images from a
particular channel and can both proceed forward and in reverse through the
sequence of images. At the same time all of the other camera images can be
simultaneously displayed and sequenced through by just moving through the
images associated with a single camera.

The methodology may operate in real-time parsing images from a stream

either from memory or that is received from the multiplexor. To assist in real-
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either fromnmenory or that is received fromthe
mul tiplexor. To assist in real WO 2004/ 066609

wWEFonANEs004/ 001674 4 time conparisons, the rePEr/Esme4/001674

i mages and the current inage y be sub- sanpled. In
ot her enbodi nents, a sub-section of the video display
may be selected and then the data within the
sub-section of the reference inages and the current
image is conpared. In such a fashion, less data is
used for conparison 5 than the entire video inmage.

tiBR dom s PtHe Q¥ drbn dd i 4R GRe Ligrdrt %‘dg@ g bé Hisb-

invention wWiil be nore readi |y understood by reference
sdroplede In dther embuglimeats; ial sedh-sbetioniof theownideoakigplayirhdy be
reference to the acconpanyi ng 10 draw ngs, in which:
sqtecied andthoR thmdatawithnihesubrssictippef dhe rrferegcg impgeg and the

[ t. f [ t] i [ ' Fig. 1A .
e e B SR BB ASP R g g forison
tHamee entir®deo iRldeeal ity of caneras in a stream of

video images; 15 Fig. 1B is a flow di agram

illustrating further aspects of denmultiplexing video

I mages wher ej ' - o Fig. 1Cis

a flow di agr%ﬁ{ﬁ?mﬁﬁ@&ﬁ?%ﬁg%&@#
TR 02 B 80, IR BT oA BRI b Bl o the
fodlooving gletailpcaddsceiphion tadeaywith refeemsceltoahe atddmpaeying0

caneras; Fig. 2A represents a reference i mage as
devingsyiagvbicha di spl ay device and the |ined box

i ndigates, the user defined . area;, Fiqg..2B represent.s

the 8 £ ShOWE ol Syl L Bblemetinith BER B tlimgny for
d&hgmplgaﬁg‘tia@o% egiser defined area as that in Fig.

2A i s used for coﬁgarison; 25 Fig. 3 shows three
canekigs1Adsadloay djiagrameillas@atingdl ecanttiptexdg pidmbuichagesdrom a
p%%quence of nmultiplexed video, inmages in which an i mage

altyof gameras in,a stream of video images;

Fig. 1B is a flow diagram illustrating further aspects of demultiplexing
video images wherein the images are sub-sampled;

Fig. 1C is a flow diagram illustrating further aspects of demultiplexing
video images wherein sub-sections of the images are compared;

Fig. 1D is a screen shot showing a graphical display of views from multiple
cameras;

Fig. 2A represents a reference image as displayed on a display device and
the lined box indicates the user defined area;

Fig. 2B represents the current image as displayed on a display device and
shows that the same user defined area as that in Fig. 2A is used for comparison;

Fig. 3 shows three cameras (camera 1, camera 2, and camera 3) producing a
sequence of multiplexed video images in which an image from each camera is

added to the sequence over time;
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added to the sequence over tinme; WO 2004/ 066609
PCT/ US2004/ 001674 5 Fig. 4 shows a user selected
WO api/oeseedf | nterest in which the regi on cont ai PGI/US2004/001674
di spl ayed date and tinme; and Fig. 5 is an enbodi nent
of the invention in which nodules are constructed in
hardware to performthe functions of the discl osed
nmet hod. 5 Detail ed Description of Specific Enbodi nents
As used in the followng text, the term"digital
video" inplies a digital representation of a sequence
of i ' v di . .
o <o S g LoRE IRl Ky eV e o comtains

a dlisplaydd Jatefarid wuiesandier ei n each frame represents a
separate image. The frames may be further subdivi ded

suchFighats amembogimentetthednzentionin whidy masudeés are constructed
.pixels. As used in the follow ng, description the term
irbhaidyare 8 perionmhe fusetigns o tisdipsedmethask.  The

greater the nunber of pixels that are contained in an
i mge, the greater the resolution of 15 the video.

Resol utions are conventionally referenced by |ength
and width neasurenents of the nunber of pixels, for

exanpl e, in Refailed escsiption efpesds; Embpdimenise 800

i xel g_al on he. lengt h ,of, an j nmage,.b QQ pi, xel . .
D) ong e REhR e ToyBORE it B R igitaEyidef ihgfina gigital
régﬁésmaﬂi& 8f & B@ciueﬁhcﬁm%&gés @hicH rayadle @ ratué Asphyed on a
O information that allo the infofmation to be
dispbryedednel Tiypticallyy digital orideeomntains aFpluraltiyngfl feames wherein
I b desi t ed I t] [ Y.
o PR rS3ReBh e e ep ot Bl e b et er B i
| | e _ o _
s RRBELIY el ROARYLTRYof) ke B5,508 S5RBEI A ying
dedcriptivhethe téiin dpierbsitilhrrRnefsihgle poiesefin imygaThegreater

video_ images in a streamof 25 images fornmed froma
the ypmaber 9f pixelsithabaresgnéained i andmagei theateates ghe regelution of
t}{aeﬂxglpﬁé.ggggcﬂati\{?ﬁgage : In\(r%rﬁtf?)%gfl}g Celefh8 b%z%h&% £ width
measurements of the number of pixels, for example, in a resolution of 800x600,
there are 800 pixels along the length of an image by 600 pixels along the width of
the image.

A “channel” as defined herein is either a physical or virtual separation of
information that allows the information to be stored and retrieved from memory.
For example, a channel can be a designated storage location in memory that is
associated with a particular camera. Similarly, a channel may simply be the
association of information with a delineator, such as a camera name or number.

In an embodiment of the present invention, video images in a stream of
images formed from a plurality of video sources are demultiplexed so that the
images from a given source can be collected, analyzed and viewed.

Fig. 1 shows one environment for implementing an embodiment of the

invention. In Fig. 1 a plurality of cameras (Camera A, Camera B, and Camera C)
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Fig. 1 shows one environnent for inplenmenting an
enbodi nrent of the invention. In Fig. 1 a plurality of
wae20mnes0{ Canera A, Canera B, and Canera C) WPCT/US2004/001674

2004/ 066609 PCT/ US2004/ 001674, 6 are shown. Each

canmera produces a video si gnaq cont ai ni ng vi deo
information which is nultiplexed together and stored
either in a digital format in nenory associated with

a processor 20 or in digital or analog format on a

tape 25. The multiplexed information nmay contain

arteMRn. HHCA AR 2 ProQuéddentidby giéﬁﬁé QH{af @19&’6 ﬂfBﬁnatlon

present i nventi on does not nee rnatlon
wiéchiistpltgplexdtbtogetticaranst stored dzlthefranh dlgftahfzﬁdfu’c in memory

i nformati on exists, the present invention as
asgesiatedhwath procepsar0 qrdmlisitaher anades formatamataps?oahe

TR e -
bhfHRPrRabeRNn entidtPa 884 EHH hebddeRek hrﬁ’ﬂo@ﬁﬁﬁoﬁ)’cotdé%\ultlplex the

processor. |If the video 10 information is in an ana
irfformmation tIndfactnifdreader oformaftion ekisth, the presdnt invention as

afameontCoi remogeany 3?5' xrormafiomer Sapithe aeeger
mggﬁn%(ﬁﬁﬁ gn?'?)fn E?(%éegg fgrﬂbgb{x tﬁgtdforﬁllg%n% Lé%_l_el%eoé\ul’uplexed

rans erre processor

mfﬁﬁrﬁ@ﬁoﬁm/sd!ﬁe @éml;eaéﬁﬂxlﬁ?leue@ %Wh@?ﬁ@ébs%r If thefvigesl
or frame format. If the information i's conpressed the

inferypatienis inidr mﬂogé@um thesinformatiery isfinst digitized in an analog
| exin stream . Sinm.larl
T L TSI R oo Wl i) WAV B Ehe o o st sKill in the
artPAfRr tH@PlH%é‘?ﬂfofi‘h{a% ik g M‘%b&&h@‘é@ a8ke B \Migithifdata is
processor may denul tipl ex I nforrmation in
traﬁsfentedrte a ptocessbh. a[t"hemnagm m be watriprassed araptoongskessed or

omt he c mer as_and tipl exed toget her, the
f{wléerefr@raﬁ Hpaty i tb@ﬁgu&wtlo@ is sempessed the papcesser will

SIS Fon A o R SURER Dbl o
Sinhigarly, A Sisgital vid€o BY; iS\CHnyp@Iﬁé of aﬁuh{bér@@ebwrlspac@s

described with respecf to thé flow charts of Figs. 1A
repoeseddations ipchiding %ﬂﬁeand 0ddVi the @rgceseanmawrkemuu@ex the

RS oR ] ST e T LA M 5SS o th
cameras and multiplexed together, the information can be streamed to the
processor and demultiplexed. Similarly, the stream of information can first be
stored in memory and then provided to the processor.

The processor performs the operation as described with respect to the flow
charts of Figs. 1A for demultiplexing the video image stream. The video image
stream can be demultiplexed without user intervention and under total control of
the processor. In certain embodiments, a user may change parameters or reset
the system or manually select images to be associated with a separate channel.
However, even in this type of an embodiment, the system can automatically

process the image stream.
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25 the processor. In certain enbodi ments, a user may
change paraneters or reset the systemor manually

W@ edoeoteedages to be associ ated with a separat BCT/US2004/001674
channel . However, even in thjs type of an enbodi nent,
the system can automatically " process the inmage
stream WD 2004/ 066609 PCT/ US2004/ 001674 7 1t shoul d
be understood that within this disclosure the term
frame will be used to refer to a video inage which is
to be displayed for a designated time period. The
di scj SRR Eé uﬁs 'tédﬁ 12%5%' i PisUbs&R tilg%ﬂﬁ fi’é@h& Wil be
are nor nal uced i spl ay device i'S

userck Exﬂeée:etd a vmlge Smage Aﬁueh@sm) bmdﬁp%fedlfér aale%igiﬁited t1me
video image is identified in video stream_ 110

P?fr‘%@ | T&tﬁsdlfdgmateelé egHally |a9@bcasblﬁ éavidrg/fieldravhich are n9rmally

ras after the inmages fromthe
cané:Fgggﬁg éﬁwﬁ%ﬁ @isgf X! tFﬁ VWS stream may
COmMeA§ ERGWHBRATYs. 18t first bfc%gm gen& R drit iRl iIRGESRIRD- stream
The first vide |rmge in the video streamis parsed
THnhAsgtrer gisiynstatatbtheryideo satammag caswotiredtydfrort zhphhrahty of
proces processor associ ates the flrst vi d

h
Cq%@é BGF He Woageedrom e cameres hine hepRgeuitiplRsed el athevideo
st?eafrnz e r?gg&tﬁe 'fﬂﬁ'ﬂ ?‘nérﬂ[)r); H%t 1§ BISC{R%SE mrtﬁe ]D%QCesAér a[he first

e 1 mage for a-camer Fsuse
videonalaige @ she *Mdeb stRRges pdisédiand lsﬂ:ﬁ@di‘nt\ GRSy locatlon
di scussed bel ow. The next image ("current inmage IS
agsdeiatad with the praeessprdheqinoeessop1 aspociates thedinshaigleodatage

d d
with DR SRmeR a3 B nage R Rikef BaTaeleits Mapee far the firs
carn%f'r%rl?ﬁcﬁs RS en & Hhd Dﬁbefo‘f Waglira) (FRIRa g@% ugéa.'mrc%ﬁ\ arisons

the i nage data 140. ing this compari m smat
withlimeges it thevideb streatihas dissnsedbel@bvue can be the
percent age .of error between, §)| xels of ~a reference

i rrag‘éheawttlﬁ@g@drwﬁ%nq image”) rdentitiedin the vidge s&r@anbleso
PLEAEE s BRI R Rl e AT brbisor

leeepy&@@sdrhaeﬁ eé@i18 AU fItHB 9€feAdt e itRgEL ARG The LERBRL inTe and
exanple, difference ratios can be cal cul ated between

camjpares rth@ imagerdata H@dDewintg thés eoroparson a mismatch value is

calculated. The mismatch value can be the percentage of error between pixels of
a reference image and the current image. The mismatch value can be calculated
in any number of ways so long as it is a comparison of the amount of shared
information between the reference image and the current image. For example,
difference ratios can be calculated between the current image and each reference
image of an identified source (camera). The sum of the absolute value of the
difference between the current image’s pixels and the reference image’s pixels is
calculated and then divided by the sum of the intensity values of the current
image’s pixels. This ratio represents the difference between the current image

and a given camera reference image.
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i mage of an identified source (canera). The sum of the
absol ute value of the difference between the current

wo oages@opi xel s and the reference i mage' s pi xebGI/US2026001674

cal cul ated and then divi ded the sum of the
intensity values of the current image's pixels. This
ratio represents the difference between the current
image and a given canera reference i mage. WO

2004/ 066609 PCT/ US2004/ 001674 8 A separate mi smatch
value is calculated for each reference i mage and the

curr &Nboh PR Snishtd¥allib WeAOAated R bl §ef§fe§&$ imbBERRd the
Iy Fe r y one

IS On a Sl ng ererence |1 mage, Since on

cuRery imdps Iib denflowahatt, hethis blage Ahef®isorilyragisglaréference
_identified as comng fromdifferent reference caneras,
irpage gcepady Pasemera hagleersidgntise dpeicassinore nages are

GRRR ot B e A B R A Gak  BREBRAL e
adSbsAR L Wit eRaNahird45. Al though the termbelow is

used, the termequal to or bel ow nay be substituted
Wi t hbl priscessudri thgn butomatidedlysidentfief iftadhg ofithe letermined
Furt her, the cong;lrison process assunes that the

he 10
mismatehcralyen aredelows agnismatel thesholdcde Althamghcthederm below

. r,.val i ndi cate hat the re sent.at i ve, i e
s RO LR ol bRy SRR ST A VRS from
tr@cy&aPe of B&NinventibR. FSR&! the ¥GthP8riv&s phd @B&hssules that the
shoul d be understood that a reverse scale could be
miismphtehemlees avegrovidednen gsede ém wiieh ailewat vhluedhdizates that
more jnf.ormation.that is.shared between .t he

h .
th%&?fé%?@nmaf@é% e Ur eyt dRIgRE ShRRFMPHREOmAtiaR ih
cinfldrtah PR tnidthatcRYRAIRAL hANE. HAHbHIPFe LhBYRIGRH that a

the msmatc al ues m snat c reshol d,
relvieesecichlearoiuld e geiplérfentesiovhated thid gifeatdrehe anematch value, the
(reference i mage) having the | owest msmatch val ue
mpeg infppaation thatis shengd heswens theggaenhinags andthe
[ or the canera 20. and repl s the_previous
re PRl e it MEuh £Piefier B RES rordRalid APl be
revegsedel ow the m smatch threshold then, the processor

conpares the m smatch
If the mismatch values are below a mismatch threshold, the current image

is associated with the camera (reference image) having the lowest mismatch
value 157. The current image is then made the reference image for the camera
and replaces the previous reference image 160. If none of the mismatch values
are below the mismatch threshold then, the processor compares the mismatch
values to a discard threshold 147. The discard threshold is only used for
comparison purposes once an image has been associated with all of the
channels/cameras.

If all of the mismatch values are not above a discard threshold, the
processor assigns the current video image to a new camera 150. For example, the
current image would be associated with camera number two as the first reference

image was associated with camera number one. In the process of assigning the
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values to a discard threshold 147. The discard
threshold is only used for conparison purposes once

w@moknege has been associated with all of the PCT/US2004/001674

channel s/ caneras. 25 If all of the m smatch values are
not above a discard threshol 09 the processor assigns
the current video image to a new canera 150. For
exanple, the current inmge would be associated with
canmera nunber two as the first reference inmage was
associ ated with canera nunber one. In the process of

cﬁééﬁtg\migg ntcxlxlage Y6a %%%éé}ﬁé&o thed Q—Ilrgﬁzl aﬁée%&? [ rPtrgwded with a

current vi néw caner

heamjer behigh in{diﬁafbs\/thﬁ’ht}@ culﬁféaﬂ efhagh hs:ﬁohﬂﬂief?e%t:@ﬁd Emtera The
the current image is fromthe second canera. The

prcessessnry alsy smvsedhe corrent inaageita @ mememylecation asseintgd with
b e Bh R ey 8 Pk e TR e
ceﬁﬁeﬁ@%r*ﬁ? jﬁ@@éﬁ&rﬁtéﬁ%ﬂ%%ﬁﬁﬂ i §x<ﬁﬁ§1lv R ds%ldyfoyw%%ﬁnera two. If

for camer ar e menor
thermer®splis sidred eaarabryahe prcﬁde@@&wﬂ} tatrict aL(lJka-@p table)
associ ating the inmage data with a particular canera so
UrT or ABROCY e imagetdada wikes Ractheilpecamens sotdat thedmages
are

| d ||
i 05 f%s& ot R bepBed AR AR STRLEL Y Al 67 I hiom3RA Fatues are
awamietmg@lramasﬁeﬁf PhérDeheldystth r‘csﬂtauvmﬂsecalgmﬁcah@&he

The i mage may be stored and ‘saved to a separ
curzemtr wideo cagage A 55.dkhef magaemayéxel stored|andosaved to a separate

nbodi t d d
mepgdoction i FoTeE e"l‘l?/‘i%dgbo’&\?gr ot %@Q'FSZ HiRirag s
di3EY¥Jedl d"‘lﬁr{o'i% dregcessor identi f| es the current

I mage as e re erence i mage for the new canera 160.

15 TMQh@t@ﬁéﬁS@fdebhﬁﬁg@h@@é@igﬂéﬂ fe€new dafrire, tiegrabdssor
nore images and if there are none, the process ends

idpgtifies the elenrentimageonsi the @ﬂf@renqeag@ge ar ﬂamemgmare 160.
I‘ ocess

retrieved and tpl SN nues. dif th
¢ ont T BEoRREruhEn RREGRYS sREHubBlCSre A%, e PSR4 if there
afed{Biedthe Prickss dlds 15. Ifhcﬁefeaﬂ%ra%ﬁhh@nilhﬁl ¥S LW AN Rge is

an associ ated reference image. The processor can
regrievet aha the pyresseshtinuds. Akdhe process continues, more current
images are assigned to new cameras, until all of the cameras in the system have
an associated reference image. The processor can either be programmed with the
total number of camera or the processor can automatically determine the total
number of cameras. In the surveillance industry, multiplexed video is
multiplexed such that an image or multiple images from each camera are stored
in a sequential manner (camera 1, camera 2, etc.) within the video stream. For
example if there are three cameras, one image from each camera may be stored in
the stream, such that the first image is taken at T0 and the second image is at T1
and the third at T2. In other embodiments, certain cameras may add more than

one image to the video stream before other cameras add images. For example,

camera 1 may provide 3 images taken at TO, T1 and T2 to the video stream and
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20 total nunmber of canera or the processor can
automatically determne the total nunber of caneras.
wo poottlesesur vei | | ance i ndustry, nultipl exed vi dBOT/S2004/001674
mul ti pl exed such that an inma or nultiple imges from
each canmera are stored in a Sequential manner (canera
1, canmera 2, etc.) within the video stream For
exanple if there are three caneras, one imge from
each canera may be stored in 25 the stream such that
the first image is taken at TO and the second image is
theh chinerdPhioheddsid ﬁin%%f a2r3 éﬂl?] PAfABEa §9PP4! Fﬁ%rht I%SHlt, after the
certain cameras nay nor e one | mage t
processoryiroesssedtedint fdvihmagesrasiag thelthdthvdas debaibed above for
exanple, canera 1 may provide 3 inmages taken at TO,
demuliplexing thetideq staeamsell ehthesranesss aponpusslpglentified. If a

PCT/ US2 04/ 74 10 then ca FOVI des
cAtr ST i o B R Sl B Al GitapRd®
adBbeRESP RithDit Foe eR&Rpld) QOflﬂnragEs ftﬁ&" w&e&& & ﬂh@ntc'aﬁnt the total
met hod as descri bed above f [tiplexing the

nuindpeo of tarearas haviing fsdigieed anegess Sarce noltipdé inmages have been
x5k e e B
OJan?&ngLs% b biRGES nsergbgg&ﬁ%eema 8041160, SBUO has

avi n I mages.

loSiped &rsithd iapUebacRag eke H?ét%abfé%l associated with a
canera (the first canera), is very likely that

i magesonder tajncredse tha epe%chef ps)cnmg blaevideoctrease dhaimages

that the mul dyideo s h
may basbeay ﬁeﬂglfﬁ? EpbeSaybe T TanBledan HRGh tht Refigantal and
Véljﬂi%apcﬂ’ﬁ'@&lcﬁ{s Stﬁb nﬂ\a?9§bé{ﬁ1g%nﬁ%fer@§% Silter %Sﬁﬁent the

may be sub-s d The Fnages~nmay sanp
inbagenwhiteh xlmaymz:cm WIT'S@hfdameds tédadeddh iz, fcnncsxample rto tl @8 of the
t.he i mages. bei ng conpared. I n one_enbodj nent, the

oighigbSitR |P6Wrr¥ﬁy?9%ég@chQ¢I‘E@°Perl’f§e image gizeanry he simply
aJ}?%\Fegf(W%ﬁa{/ﬁﬁ]é %ef%f FtoE %xarr%\lrg)'leg h3bg e t%eq\drgger (I())f ypl_XL%ls by a

of 't Size may be's

faeedi cﬁfvm&r layt 806 B0 Sl medgs: e&&y Sthepihel cdxgdrtﬁ%ﬁﬁ)ved such
the nunber of pixel's by a factor of 4 for an 800 X

thad there wedreidfl ge300grinels. Imtméntlmneeqanq?e,l the bmagfe rmaoﬁbIe
trg& m&o%%ﬂteu:%}r}g cﬁ%&edi'gg o)ihgrogﬂagsl,f)c()?msdn then su sampled in the

frequency domain. In another embodiment, the data may be reduced through
averaging. For example, every eight rows of eight pixels could be averaged such
that 64 pixels are reduced to one pixel.

This sub-sampling is shown in Fig. 1B. Both the reference image and the
current image are sub-sampled prior to comparison 125B, 135B. The video
images may be stored in their entirety with all of their pixel information for
display purposes, but the images are sub-sampled to increase the speed of the
comparison process. Further Fig. 1C shows that a section of the image data may
be used for the comparison process rather than use all of the displayable image

data 125C, 135C. A user of the system, can pre-select or the system may pre-
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transform coded, using a Fourier or other transform

and then sub-sanpled in the frequency domain. In
waomithewsoenbodi mrent, the data may be reduced tbPeDUSIVORM1674

aver agi ng. For exanpl e, ever% ei ght rows of eight

pi xel s coul d be averaged suc that 64 pixels are

reduced to one pixel. This sub-sanpling is shown in

Fig. 1B. Both the reference i mge and the current

i mage are sub-sanpled prior to conparison 125B, 135B

The video images may be stored in their entirety with

se"féét aosfectrl&’? gf }Re't %ﬂge‘ ﬂtg g%&n%r% GVthﬁ tﬂé ?&{Hﬁgectlon 1Sy used in

poses, mages are-"su

t}ﬁ@@ppw%nofhé feem 1ﬁ€p1[é%rth59ﬂ1eﬂhm‘gé&£ata Esldisbﬁ{yeal c¢h a 8isplay

shows that a section of the i acge data may be used
d¢vice ahd addogaer sther phapeisselestdtbsudhithat L@@ tldn albof thesimage

S T B g
b(,2 0%0Pa H%f!l aQQ%é Obitdacel dataShifbe SISQEL 'b%‘ecPBn the
HEFRR

ge data nmpar e. termsecti on

adbh%ds ldd:atlbﬂ itsatdp ahs&ﬂite@ vith e deetiohiofphe dfspﬂ;i}atledhbe that the
i mage data is displayed on a display device and a
usger slerires t%hﬁ‘éqc%ﬁﬂ)@dl s sel ected such that | ess than

[ I
b odR oL By BB 48 o
s ‘|§ @(ﬁa a®dd R1&tiDBl P ﬁﬁ;vgé‘cﬁonﬂfean' %’%e"MsleH ke
se ed based on the address Iocatl

casbinatiendd furthbr inveease the speeat fdrh:empasﬂmgmnm@m arel t hat

t he pl;jser ngI res to have conpared. It should be
deuliRlexss thy iBAage siedidi nary skill in the art that

b Ot NSeReairs modgge%dgﬁof' ch g@ﬂng)n‘glk&q of {hea]{e%éjl? ? ﬁ‘[’\h g&: and

an | mage na usé I'nat1 o

curlﬁé?lﬁtq e} ﬂﬁe s‘éﬂ@@éﬂ hrda STARP @hafes AreaiRaizdd so as to remove
denmul tiplexing the image stream In certain
réhdmgeentbglgmneeﬁv’ lrtt@ns:lbyrﬁr@m thencasnpatigon. &os expmgple, the

es .and

aveﬁ:a € ity e 0L e 6t it 1 PEerSElRed o3 i8 it Mfprence
Xgegéﬂd‘ﬁﬁrssalrﬁé"&l%a%ttﬂe FhRehE ﬂﬁa%@%@al&@ﬂed F®he average

anpl e, the 15 average intensity value for the pixels
intensityevalaeis sdbitectetifrareeadhoftthe pixdléntensity values. This step
normalizes the values accounting for any changes in brightness, such as sudden
flashes of light. Thus, only the absolute value of the variation about the median
of the two images is compared. For example, if a camera is monitoring an
automated teller machine and a car approaches the machine in which the
headlights of the car suddenly illuminate the viewing area, this lighting change
will be accounted for. This normalization may also be performed in any one of a
number of ways known in the art, including using the RMS value as opposed to
the average intensity for the user selected area.

During the course of demultiplexing the images, the demultiplexing

process can be displayed on a display device 800. The images that are associated

with a camera are displayed in separate windows 810. The reference image is
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I mage and the sane area in the current inmage are
cal cul ated. The average intensity value is subtracted

wo ewmemeh of the pixel intensity val ues. Thi SPGL/ER2004/001674

normal i zes the val ues accountan for any changes in

bri ght ness, such as sudden flashes of |ight. Thus,

only the absolute value of the variation about the

medi an 20 of the two inages is conpared. For exanpl e,

if a canera is nonitoring an automated teller machine

and a car approaches the machine in which the

ioht 5 r j ' t-hen: Vi A

O e B O K e S O B, e By B0 B A o B
cdittirsuaily displazang and resavahg theef@enteor: for calt caneraf

a nunpber of ways known in the art, including using
tempponal sy Rairgrizasiophissween eactpef thee agicaisagmeras isapinfained.

for the er selected area.. During the course of .
FolArtpis B8 FRdT oriet iralBE™ foRe caBived P i Shrvsilance
sysmBOhEeSR® 8 Grtapittes Bh¥ iﬂ'%?bg BefRPO carhBfa B #H&s an

that are associated wth a canera are displayed in
insagm ratidboth rdmesasthiee dhe foef exchriake bradgmage ed¢h, each channel

2004/ 0666Q9 PCT/ US2004/ 001674 12 di splayed in the
ASHORALRA Path 2 samert Wil Bave s imagss sa grperp; e wpl haye the
. [ i sRl ayi i . r
i By ka8 T8, T 0 PRI b Bt T2 R TEPGfed three
ade@fivpatifashCemetd 2 WillHatieShe@BIRAR iindgbBand BhéteHs image at T3

For exanple for each cycle through a four canera tine
wiich isirepeatae\tuia additienal iyes.cramper threeswondd bage four blank

o ARG BRI AR NPl Sl R apcamera
fIUFRRSuRA Ve SACDIanRARDSEs g&ﬁﬁcgﬁ% ?g%ﬂe %&g? lf‘a ara%ﬁ%. This

w || have six I mges save one ve the
acovanesfodithe Fiagtey clet thfa gl the camerd?. Onlshibyephedy cyéles, The

i mage repeated three additional tinmes. Canera 2 wll )
refenrace fiagee Wioaktk be keprated Mt A&WW eurrenkligamegtis assogmted with

. . e L _
R e RE e Rl B BT LB8Tedt AT SRoh TR R g S ppear
forraIOsY the cdfhetdl 6 thesdispREad@dcd. Wi ce and camera  four

woul d have five bl ank 1 mages foll owed by the inmage

t ak ebinge eqch clemrel fororcamera storestaineedfiial sumbyerjo images, the
ir}lggre%uc%?l btehx%egv%gela aass'yn%rosrﬁggg %us?\?cgn (EAYsCsluec?\’, aturs]gr of the system

either during the demultiplexing process or after all of the images have been

demultiplexed, can access a point in time and then view all of the images
captured by all of the cameras during that time period. For, example a user of the
system can select to rewind or forward through a single set of images for a
particular camera, the system can then display the images for all of the cameras
that occur at the same time as that for the selected camera.

The system and method as defined above will operate to demultiplex a
video stream without user intervention. However, a user may override the
system and change settings within the system. For example, a user may change

the disregard threshold 820 or the mismatch threshold 830 as shown in Fig. 1D.
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reference frame woul d be repeated until a new current
frame is associated with 15 the canmera and the
wo foenesace frame i s updated. As such, inages weUI/US2004/001674

appear for all of the camergg on the display device.

Si nce each channel for a canera stores an equal nunber

of inmages, the 1imges can be viewed in a synchroni zed
fashion. As such, a user of the system either during

the demul ti pl exi ng process or after all of the inages
have been 20 denul ti pl exed, can access a point in tine

AT RN a6 @aR litnaPé t ARah{ERE 86en M%{ e sgﬁte% inditates that
the carferas during that tine period. For, éxanple a
thesipnagef shiovdd beyliscandedor asdigned tooa différadt camémar Warstich, the

s PRihad Bt enhe iR (07 AEYO RG] SsvEgas e veich
PRy SRR, et B M PR B TR bl

od@&kﬁﬁgtnggygeﬂill operate to demultiplex a video
stream w t hout user intervention. However, a user nay

over Thelprodess ofyeptlating e vefaregee smage mgth thiet hirnentlhimage
system For .exanple, a user ch e the djsreqar
Aot U e o e icaHlono bR he FHont O ApAREas 3Bhish BERBHALY occur,
' ' PCH/ L. 4
S B ey s R A e pdinBire
meysheadi ndi cates that the i nage shoul d be di scarded
or assigned to a different camera. As such, the )
syst Enenmembedirpenteighe deventinn crmaeragifilm an greadhi swigeping

' face. whi ch id ls f hangi
iR gl B Pk SRR e g, BT PR s
mid}8@pRexed eﬁgetﬁeﬁaﬁr&fwéqu m;gre 8ehndiPIExéd8s EIRdWhERTg 3. In this

i mge with the current | assi'sts in source
einbedimeént athemtheghiscetch thresheldtis oét fohasgesating amimage with a

o g B RF L AIEE BRI agE G GRMETDS W R taken
TR o0, ISR S A 2 o
caneaB)pgodaniigasseietbe af tultiplexed video images 320 in which an
image from each camera is added to the sequence over time. After an image from
all three cameras has been saved to the sequence, the process repeats. In Fig. 3A
images from camera 1 occur at TO and T3. As shown in Fig. 3B if the image from
TO is shifted by three pixels which accounts for the movement of the camera
between T0 and T3 and the images are overlaid the majority of the pixels from
the image at TO will overlap with the image at T3. By replacing the reference
image with the current image and using the updated reference image during
comparison, the amount of movement between the reference image and the
current image is minimized such that more elaborate tracking and comparison
techniques need not be employed. If the movement of the camera is slow in

comparison to the time between saved images, the threshold can be adjusted to

accommodate movement.
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mul ti pl exed together are subsequently denultipl exed as
shown in Fig.3. In this enbodinent, when the m smatch
wa boeséwodd | s set for associating an i mage W tICEUS2004/001674
canera, the tenporal change frominage to i mage as the
canera sweeps is taken 15 into account. For exanple,
Fig. 3 shows three caneras (canera 1, canera 2, and
camera 3) producing a sequence of nultiplexed video
i mges 320 in which an imge fromeach canera is
added to the sequence over tine. After an image from
al | Ihé@Rr eAPIdEneARS tﬁlﬁﬁﬁeﬁ%ﬁﬁe tr@feifé}?ceﬁﬁﬂl% REE shiffad in
process repeats. In Fi g.- 3A imges fromcaitera 1
position patorTo cantpakBonAgith tbevourrentimag adcotthefdarrthgsweep of

2 Tt bl e, i Sl e
. i . . i d. . i i t . i I .
S DRSS L5 oI e R 20 and

cdrdpafiitg tR® k@G RPtHeBréshobd Fifrther] ROGIr#dtich dfMBovEERNEAN be
i mage and usi ng the updated reference i nage during

anticipatedgbnougih rendwmmalysisf wineveinihe direttier of trivorement is based
reference i ma‘ge an%é?{e 25 current e is.mnim

i ma ed .
UBGR RTEHGHS R ETRIHF SRS AmE ERIRE: T, Sy rfpRakiap phe direction of
oV eEnIUES ERBer K shiifs SMN-YRY 'loéaftio'hF %nﬁ%\ﬁgrgjaﬁﬁsoﬂts are
the canera I's sTowin conparison to the ti etween
reshiced. | mages, the threshold can be adjusted to
accommodat e novenent. WO 2004/ 066609 PCT/ US2004/ 001674

14 11 yatieotherssabodiment, after 3ll akthe comarpewitiie theyswrveillance

i are shift.ed i.n 0si.tio rior to comparison
SR e Selobliftec R il s R e ERBeT s enougn
infGAn&E6R ESid M thOBfHdrin Witlch i®ag LSRR 45308 a RIAAV RAThe

the current inmage can be shifted several tines in
cagnemras Dnde thecoidenss knowoatitherahe systandof freresec ean adisethe

B R B Bl Sob B Bt e
carh&iy @HQhX§6x§1¥%iﬁk£htt&%n%%£ ﬁg{rﬂeﬁﬁrgfies R f{EnfieldS For

ased upon pr us novene ame sour ce.
e)@iﬁ%le ibthere aciiongniene od bulbsthh B4l dlangeditelighting tthen the system
nu

er. of shifts of the data |locations and conparisons
cagyiglentifigthesg images and assign a tag to the digital data so that they can be
found by a user at a subsequent time when reviewing the images. In another
embodiment, in order to conserve memory space, only the video images that do
have movement may be recorded and saved to the channel associated with the
camera.

Under certain circumstances, the video images may be separated by time
and/or date. In certain multiplexing systems in which cameras are digital
cameras such as those that include CCD (charged-coupled devices), the digital
data stream containing the digital images may include a date and time stamp
preceding the digital video image. In such a case, the images can be stored and

separated out according to date and time. In other multiplexing systems, in

which the cameras produce an analog signal with a superimposed date and time
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to In yet another enbodinent, after all of the caneras
within the surveillance system have an associ at ed

WO pgeeasd hi n the system the processor has enptmyiiS2004/001674
information to identify the qgder in which inmages are
associated with the caneras. Once the order is known,
either the systemor the user can raise the msmatch
threshol d and assign a separate m smatch threshold for
each of the 15 canera such that only significant
changes in the inmages are identified. For exanple if

of iewhidlSdIFae BRmbraaringhidieldié kAl thhéREaEnithe H'(i]@l‘ﬁlliﬂﬁﬁe, the
then the system can identify these images and assig
videodmages nhay be gitvdividiat autly tile anidhdgtec mthie enfbodiinhent, after

e S e Bl b ) A St s
, I ' ' : :
AT SRRSO b YDA T By, e

usarseldcadderbgidn Botildebe sdeéd to b €S h6€F 4@ A as shown in Fig. 4A
ci rcunstances, the video i mages may be separated by

andl gay tineltharedna ehange incthatarearnfi the yided imjage/thealrsa ofithe
I ch caner are digital, caperas such as those. that .
vidionmABe eI bR R yehitd faanbmsT o) lochtinh uiRgsh israssaciated
. . I b .
“401 ARSI TR L ARb) HRET  Elta
showegén whicls tiehd ay ofttes moheh isnthgaelectsnl lersiefined regibn 400B.
separated out according to date and tinme. |n_other

Thepystemesanvigieneontipgously logkferchanges imeptaswithinithesselgsted

uSB P HR el sl aBe R BERSTRBREE: Ser 1S Rivrtl T pen ot
cSRETGIA difiélent Bafiabeti@ndlohtlite Wi thin the digital

i mge, the video imges may be subdivided out by tine
and Higt 8 is ampthri embedoe thedhvention rewhidethesnygenation is in
i.s digiti L he use el ected region. of interest is
a gy e ot 500, Fhe GaVie baj Buadi ean BlEChapis ot Mahnseo
P A P A BRI Bt R0 ot petrieval
masl udd BOhwihictregriedds orredeizrey di%itﬂ ifnage elat£5%0. dhentgitalnmage
that area of the video inmage the data of the video
dataggeludss images efidgo datafran purldple seaversy The setrieyal module

50 fethed s PRRD %(ietaéfecglgital video data representative of a first image and
also retrieves a current set of digital video data representative of a current image.
The retrieval module 501 passes the first set of digital data to a storage module
502. The storage module 502 stores to memory 560 the first set of digital video
data to a memory location associated with a first source 561. The data is also
identified as the representative video data of the first source. The retrieval
module 501 passes the first set of digital video data to a calculation module 503
along with the current set of digital video data.

The calculation module 503 calculates a difference ratio using the first set
of digital video data and the current set of digital video data as explained above.

If more than one source has already been identified, the digital video data of
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with that hour. Simlarly in Fig. 4B a video display

410 of digital image data is shown in which the day
wobootheseoont h is the sel ected user-defined regP@nUgDOBE001674

10 The system can then conti ngousl y l ook for changes

in data wthin the selected ser-defined area that

are above a threshold in order to identify inmages that

come fromdifferent days of the nonth. Fig. 5 is

anot her enbodi nent of the invention in which the

invention is in a device form500. The device 500 nmay

et AP EERE g bt SR HENs Bouityld sRERP A R0 i
ceﬂ@iléte@l\/@r eati®. dltl{eedlmlervhiél ratio(F{Theneschvahfee) MeSorwarded to

digital ﬂge data 550. The dlgltal i mage data
a qnemm@slul %Mquﬂrﬂmo@aleéo mmpmeat differanceastio(s) to a

Th t 501 t t t
PRI bR 0t 8 Feishes B AdeBresn i s RS o grgmera
sr@id BdHWARE Shib fsﬁchf £12h B8 uffends irﬂh%@ _Isha}ébgggtre?lzsf\ygcp that

representative of a current 1 nage

camekal e 501 passes the first set of digital data to a
storage nodul e 502. The stora nodul e 502 stores to
nenothe digital widgq data is thergttorgdy Iaremﬂrm agsodigted wigh the

SR R T -
inYa 8342 el 8 hdlbHt th%%fsﬁ%tcﬂﬁ%eél%lﬁ' fburré@dibfal video

5 passes the first set of digital video data to a
datalvell ke associabatlivethsihat 2dmertao Fgribiet ithe leremt lmage well become

of digital. video dat dfhe cal cyl ati on nodul e
@APRIRSTESIVE ilABe AR 4" FaPFeh eIgemREY thatds a%S@Flat%ci witha

Ca\?#l%"eo é%‘ﬁbqeﬁﬂep Qittf}gla% dﬁ\%g% CVUH&%F}# ant ?&eﬁffh&'lg 5&5@)'c1ated with

ta as ex

thedtitage dws t@ideeﬂdy theBhageleatal dsibethg hhsoctitel ’W’i{h tHed@énera or
dat a of WD 2004/ 066609 PCT/ US2004/ 001674 16 each
theapemosy may besepnnate drgiegmented memery: & theanemonnis completely

' f
scery EAERBE RS &fsinﬂ@%?%“ﬁdk?gﬁf}@%%%% T aprtisen
pﬁ)ﬁsma@ PRI Of AP s88tas 4 RA MU i§ 8 Ezﬁﬁed

e difference ratio(s) to a m%match t hr eshol
vatiddsamenwey raddiresseowill bleqssmmtndaﬂltha paragelaotamera and the

p&zz\}g%;esrggtw% lﬁ}%&r ¥ e]sbisagg;cwm 'é%?gﬁtl { éhol I%Qgeg dgtg to the memory
segment that is associated with the camera.

If all of the difference ratios are above the mismatch threshold the query
module 504 compares the mismatch values to a discard threshold. The system
can then automatically discard the image data without a user’s intervention if the
mismatch values are all above the discard threshold. If the mismatch values are
not above the discard threshold, then the query module will assign the image
data to a new camera source automatically. In other embodiments, a user
receives a message on the display device 510 that the current image of video data
cannot readily be associated with a particular source since the mismatch values

are above a threshold. The user can then send a response through an input
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canera. The digital video data is then stored in
menory associated with the identified canmera 562. For

wexamps@od f the m smatch val ue for the represePtEUS2084/001674

i mage of the 4thcanera is beljow the m snatch
threshold, the current digital video 10 data will be
associated with that canera. Further, the current
imge wll beconme the representative image of the 4 h
canera. The nenory that is associated with a canera
may be either shared menory, wherein an identifier is
devizesi Bisedh Wstalkeybdgrd BRE Snélddedwhithiid eaﬁhédﬁvtelyecwma& to the
data as being associated with the canera or
dereice whmlmwdaeatse plaa'tethe curreséignege isceithembrom t]hé flt‘Stesource or
nmory is conple y 15 s e the rocesor wi | |
pif Yf@ualé’s‘rérg 95 Sngeﬁgat@iwsaO% fefl it grmew source or
s}%ma'bceacils&raga 'ﬂ% gﬁ %oﬁﬁf@S(ﬁsre%elB‘ ) dl'i:lt upforfnfatﬁ)pean*gl
MeNDdry 1's seg e vari ous neno Fesses W e
irsssee thieetoraigt néd WiRB0R ¢y keire @Hérelmeﬁnahgﬁﬂae\ndém;a&é $6X the
wi Il have a LUT and will assign the digital inmge data
cugenhienagerfryides @gﬁ@mmonalocaboawd@ thet id¢ntifiedl sphiece. The user
ra, 20 If all the.diffe ce rati.os are abgv
of e St i qvm%%%ﬂua ?wglaﬁgf e sERTItdma6H, WAL Asseach
dpie éﬂtmﬁﬁ Slqgé
rc!ﬂnsthen aut% ti caf*ealgtl scar Ql%exnlﬁﬁlg@gé%g?gﬂak? gﬁst%m

cmpaﬁsbmaldlngm&m1dent1flﬁamdsteprmesmat ch values are all
above ghe di scard threshold. If the m smatch val ues

are It§ Puhﬂo'é)%@nflﬁ@t‘é@% thatdf therusenidentifiesdhe f:h@eanéig}tal video
| | h
TR0 S S B

aé’s@@ﬁtétﬁ‘ﬁnﬂh mm&ey l@Bat‘ich?a%b@ﬁ'téB’mﬂﬁVé ﬁ@wftla%érﬁ %bui-d?:eA
current image of video data cannot readily

nmdézaémdmwdule éoinmuayuaclan |4 mbmezcblrshhnctﬁvmtee Themmhzaﬁon

ar e.a thr | d. The user can then send
mé)%}’i%BB glgéhglgﬂ \{lﬁ amf SMERERE §ifleo image as

c r@éféﬁzt%()cﬂé m%éntaﬁ%e%&é&ﬁn ée'yk AR Br e(%ée&‘ agﬁwyg‘i‘ﬁ)rrﬂ\alization

or - a nouse I's connectivV coup
ofiihei digitalhvideo idati cat acouhafort dhangus frelilghﬂnﬁ@g@ch & the changes
either fromthe first source or other previously
thagereyrfremn daytcrighs Mormakizationsescias pHOWQ thexaiiation of the

difRiES& Rtio.

It should be noted that the flow diagrams are used herein to demonstrate
various aspects of the invention, and should not be construed to limit the present
invention to any particular logic flow or logic implementation. The described
logic may be partitioned into different logic blocks (e.g., programs, modules,
functions, or subroutines) without changing the overall results or otherwise
departing from the true scope of the invention. Often times, logic elements may
be added, modified, omitted, performed in a different order, or implemented
using different logic constructs (e.g., logic gates, looping primitives, conditional
logic, and other logic constructs) without changing the overall results or

otherwise departing from the true scope of the invention.
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shoul d be di scarded. The query nodul e 504 receives
this information and 5 instructs the storage nodul e

wooB4ner6st ore the current digital video data fRCT/USE®04/001674

current inmage of video in a nenory |location with the
identified source. The user "of the systemis provided
with a display of the current image, as well as, each
representative i mage for each canmera. This allows the
user to make a visual conparison aiding in the
identification process. 10 It shoul d be understood
t hatjid p%é%@n{lﬁn%][enhgﬁ%éj b€ énIH?)‘ai&dJk{ Ay HiGetHt £YHE0
data as  comng froma new source the current digita
incluwttingdattinmd Wapdimied &5, cohgsliter prografrelvgiyfdragatwiina
assocliated with a new canera source. A normalization
Prasgsios (6952 maigreprogesser, midroedrolier; digitadsignal pmeessor, or

nornTaI i zation dtjl e nornmal i e:f t.he digit }\ vi deo bl
BEal REROYE COmERY DR omekIE logic for uaiithapiogrammable
10e8PA 58 (@%.,L%Pie‘f& @%Q%Jamssle @ﬁe%ﬁﬁg $5Pd A3RP Eher PLD),

ormal i zat of the digital video data can account
disorete bamngesents, initegtatethciseidtryde.gt, laa Appligeion $perific Integrated
occur, fromday to _night. Normalization occurs prior to
CiruitdASKG @t 47 other Reeangiinelanins any SGInatiorsIstag: be

not f | agr . d hereipn t . .

dermeghitate PRerooBl AR g IS L e Binccigpatity
pEvasihdly descritedoisrein #RY Bederhbddied i aRicRS¥HEms, including, but in

invention to any particular logic flow or logic

n msiyelimited tto onsouice cdde otinhedcorhpyter ereguthble form, and various

. it d i i ff I bl ock . 0., . )
ALk o S hetent ae BLoeks, e 0 ot o

| o . r o] .
IO, Rire? G B et Seicllof R B Brodi finkirldtions
inhplghrengédireany ofrayridhs peogrdaeningtadiptiages (e@idri @sect code, an

performed in a different_order, or nplenented usin
aggpmbdy nguaggi or ¢ higdrlevel langrage sughngs Borgeare &, Gido ng(gj\, or
oy £ . i.tional .1 odgi d ot her. | ogic
HENEL o B8P DRtbb BResmsr B oreRE O PhrtRtip 28 frongpents. The
sSUrbe EviS hrafeRdire dHH HEOMAiNS ddtdStietRes @hdidehmunication

i nvention. "WO 2004/ 066609 PCT/ US2004/ 001674 18 The
messagest Thesentdeandrayapbe énbodimgaitenexeaniabde fdren rg., via an
. forns, ,
interpreter), or the source code may be converted (e.g., via a translator,
assembler, or compiler) into a computer executable form.

The computer program may be fixed in any form (e.g., source code form,
computer executable form, or an intermediate form) either permanently or
transitorily in a tangible storage medium, such as a semiconductor memory
device (e.g., a RAM, ROM, PROM, EEPROM, or Flash-Programmable RAM), a
magnetic memory device (e.g., a diskette or fixed disk), an optical memory device
(e.g.,a CD-ROM), a PC card (e.g., PCMCIA card), or other memory device. The
computer program may be fixed in any form in a signal that is transmittable to a

computer using any of various communication technologies, including, but in no

way limited to, analog technologies, digital technologies, optical technologies,
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including, but in no way limted to, conmputer program
logic for use with a processor (e.g., a
wor@roseressor, mcrocontroller, digital signetT/US2004/001674
processor, or general purposg conputer), progranmable
logic for use with a progranmable 5 | ogic device
(e.g., a Field Progranmable Gate Array (FPGA) or other
PLD), discrete conponents, integrated circuitry
(e.g., an Application Specific Integrated GCircuit
(ASIC)), or any other neans including any conbi nation
W8 Qbe 6@@&,%,%9191&%%&9%18 e SR rRIBRE RGBS
part of the functionality prev%ously descri bed herein
tevhyiologiesiidei @anputey prograsn frarynse distdbuigidrig anlyuorinras a
lo ngway limted to, a source code form a _conputer
repevahias Oéag%mﬂdlwvgﬁcmpanmﬁm%ﬁdemf%?%o%. g.,

r nerat e a SS lLer. conmpiler...ljinker I
Ap B BRI P e S Ak e S Wi Bherid (RS refadied
w@ﬂ%&&ﬂph&v&tspﬁﬁe&ﬁ e, oh B?ét@ﬂiﬁ‘l@(bm o:k ﬁxéﬂ)diﬁi), Yedis&iSuted from
program ng Fanguages (€.g., an object code, an
a aevenbr glectogicyd]etor beardi gter lthe edbminamujuaijen systemag.g., the
Fortran , or 15 HTM.) for use with

C,. . Ct+ A
Inpgrned 98 %%@?gy}q?g@s)t ens or operating environnents.
The : ] [
ot JERERER KRRERRNANE pRETBATATE ALK Bo Bl
pesgemiablbdogin deviepupRimanaatialibt paftasfithé guctionality
an_interpreter), or the source code may_ be converted
pravigusly dieacribad hereimmay, be designgsl wsingdraditiapal mapualimethods,

o BB AL o e RER L A i
vERIRUERs, 8uElL HE @%h@pﬂit@f Widéd D%@Wﬂ%cﬂ l@éx@lvx‘;égfe rH)escription

ei ther permanently ‘or transitorily in“a tangible

lasigange ée.greVHIDL, os WADAS, ar ssPDqoograhoringtanguagedegi,ce
O M PROM EEPROM or Fl ash-Programrabl e

P%%MagBﬁgﬂéaaﬂ%mry device (e.g., a diskette or

Fix . : h _ '

oo rERy PReptegbhitay BERRIHAELIf e spEfic foftns without
depaneing feewi the -tru'El"Bi‘:oF@ @k Biventiog! dRerticiibed bxddiments are

any formin a signal that is transmttable to a
tackmeensidergdiin gllaggpests onlyi asuilustoative pied mod restrictive.

technol ogies, including, but in no way limted to,

anal og technol ogi es, digital technol ogies, optical
t echnol ogi es, WD 2004/ 066609 PCT/ US2004/ 001674



10

15

20

25

19 wirel ess technol ogi es, networking technol ogi es, and
i nternetworking technol ogies. The conputer program

worenp4besett stributed in any formas a renovabl BCEUSHAL®1674

medi um wi t h acconpanying printed or el ectronic
documentation (e.g., shrink @ apped software or a
magnetic tape), preloaded 5 with a conputer system
(e.g., on system ROM or fixed disk), or distributed
from a server or electronic bulletin board over the
comuni cation system(e.g., the Internet or Wrld
Wde Web.) Hardware | ogic (including programmuabl e
logic for use with a programuabl e | ogic device)

i npl enenting all or part of the functionality 10

previ ously descri bed herein may be desi gned usi ng
traditional manual nethods, or nay be designed,
captured, sinulated, or docunented el ectronically
using various tools, such as Conputer A ded Design
(CAD), a hardware description |anguage (e.g., VHDL or
AHDL), or a PLD programm ng | anguage (e.g., PALASM
ABEL, or CUPL.) 15 The present invention nay be
enbodi ed in other specific fornms without departing
fromthe true scope of the invention. The descri bed
enbodi nents are to be considered in all respects only
as illustrative and not restrictive. 20 25 WO

2004/ 066609 PCT/ US2004/ 001674 20 5 10 15 W claim
1. A nethod for denultiplexing video images in a video
stream the video inages produced by a plurality of
canmeras, the method conprising: receiving at |east a
portion of the video stream conposed of a

We claim:

1. A method for demultiplexing video images in a video stream, the video
images produced by a plurality of cameras, the method comprising:
receiving at least a portion of the video stream composed of a
plurality of video images in a processor;
parsing a first video image from the video stream;
parsing a second video image from the video stream;
determining an amount of mismatch between the first and second
video image;
if the mismatch is below a mismatch threshold, assigning the first
and second video images to a first channel.
2. The method according to claim 1, wherein the first channel includes a

memory storage location for storing video images.
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plurality of video inmages in a processor; 20 parsing a
first video image fromthe video strean parsing a

wa@ emaneord deo i mage fromthe video stream  deP@r/DEI0HY1674

an anount of m smatch between the first and second
video image; if the msmatch™is bel ow a m smatch
threshol d, assigning the first 25 and second video
imges to a first channel. 2. The nethod according to
claim1, wherein the first channel includes a nenory
storage |l ocation for storing video i mages. WO
nne

SO RO ESTAEO AR s e g

asswithat &6t camefn.a first canera. 4. The net hod

according to claim1, wherein if the msmtch is _above

4. Themethod a¢nosding 1@, claiss | gwhexgin Heheimismajehyisphavege

to a.first chann and .5 the. second.video i to_a
secBinneih R0k, afening he F:S0EaRN HEE So aTRRGhhre and
m%@gec&{tﬁvﬁﬁ%qﬁdaﬁ%%%%koﬁ& cR%Rqi ated with a

second canera. 6. e nethod according to claim4,

BheTles metiddacead ngctoariaied 4 awherxin tiselsecantithanoeahis masociated
has been assigned a video imge, 10 conparing a new

Vi d@ﬁhiaﬁg@ndrcémeme video streamw th at |east one

i dgo | e, from;each el i 1 QI .

B T AR bR R O I a3 RREL B A BRI Skiared

| eagithan@mnvédamsibiRaasiicasd adslesiiange! ; and assigning
the new video image to a channel having the | owest 15

m smat ch.compatieg awenodideodmage drpmdhe Viden Breaph svith at least
if the, | owest m smat bove a discard threshol d,

h.is
t RBR Vieimag OFh%aCEeC\k}aW 20 i mage rather than

determining an amount of mismatch between the new video image

lqs associated
'S

and the at least one video image from each channel; and
assigning the new video image to a channel having the lowest
mismatch.

7. The method according to claim 6, wherein if the lowest mismatch is above a
discard threshold, then discarding the new video image rather than
assigning the new video image to a channel.

8. The method according to claim 4, further comprising:

comparing a third video image to the first and the second video
images to determine a first and a second mismatch;

if the first and second mismatches are above a mismatch threshold
assigning the third video image to a third channel.

9. The method according to claim 4, further comprising;:

comparing a third video image to the first and the second video

images to determine a first and a second mismatch;
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assigning the new video image to a channel. 8. The
nmet hod according to claim4, further conprising: 20

waowpasdeny a third video image to the first aneCt/tig2004/001674

second video imges to determne a first and a second
mismatch; if the first and sétond ni smatches are above
a msmatch threshold assigning the third video inage
to a third channel. 9. The method according to claim
4, further conprising: 25 conmparing a third video
image to the first and the second video inmages to

2004/ 066654 PETT R AT 7 0 HIERbet Fre pelow a mismatch
MtRFEh6[Y, ABSigARFOMS tRirdBHEH hadé fo BRI @ndelh$ss0R6H with the
threshol d, assigning the third Video inmage to the

cHaweehismabdh.at ed with the |ower nmismatch. 10. The

t hod according to claim4, further caonprising: 5
.ﬁﬁnﬂﬁe m@ﬁadtaﬁmr&l% B(églailﬁég@rtt RLIENPTIFOE: and t he

second Vi I.: . . ' j. .

o st ch: fPREFRARRILyAED HhakBSo the ifE andlfle SR video
arimagbouedatedinstes Girstidtidesdeohd midhfgen;di ng the third

vi deo i ma 11. The method according to claim4,

e.
wher ei n egdﬂﬁ?th taenfirst and the seeoinst mdsmatchesiarelabaygreediscard
1 The thod,according to claim1, further
cgmﬁsﬂg}%“a ﬁilg\gitg‘ngélrgﬁ’ég?ﬂﬂfﬁége'pf caneras to the
10 iy gbity :
I SBEhoR sccdiil RpRaliy, Wpitin QR thagna WRaed with a
conpametang: conparing each new i mage within the inmage

streamto a representative image associated with a
clamee methapst agcardingdoelaimat dHIther gemprisingich of t he

m s nB}oQJ}dlx{@ 8 uhBe R dalte ﬁ%c&%%?s hol d,

13. A method for demultiplexing an image stream having a plurality of
images, the method comprising;:
comparing each new image within the image stream to a representative
image associated with a camera to determine a mismatch value;
if each of the mismatch values are above a mismatch threshold,
associating the new image with a new camera.
14. A method according to claim 13, wherein
if any of the mismatch values are below the mismatch threshold, selecting
the lowest mismatch value and associating the new video image with the
camera associated with the lowest mismatch value.
15. A method according to claim 14, wherein if the mismatch values are all
above a discard level, discarding the new video image.
16. A method according to claim 14 wherein after a predetermined number
of video images are assigned to a particular camera, the total number of

cameras can be determined.
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associating the newimge with a new canera. 20 14. A
nmet hod according to claim 13, wherein if any of the

wonr@®wateto val ues are bel ow the m smatch t hr eshedTUS2004/001674

selecting the |owest m smat 39 val ue and associ ati ng
the new video image with the ™ canera associated with
the | owest m smatch value. 15. A nethod according to
claim 14, wherein if the m smatch values are all 25
above a discard | evel, discarding the new video inmage.
16. A nmethod according to cI aim 14 wherein after a

Preqsk ?ﬁ&}xﬂ&%e%ﬁ’?ﬁﬁé to Elalﬁlll ér@i%ber o%Pas%ﬁ%r H88Gs ! O

a particular camnera e tofa as can
be peffefmdeﬂreéMﬂi@OM 066609 PCT/ US2004/ 001674 23

17. The nethod according to claim1, wherein channel
alds |Bm1@ﬁthqu,aCCQé<ﬂmrt ipn1,reherein the digital nageretrersy is

di 1, wh h '
S Bathelr Cits HED hradt T habhen £0 debpnelRitEa At
Cl@a‘l'ﬂ@ |métﬁoﬂ%%£0ﬂd1ﬂ§ t@ clh$n 1T hherEihad fﬁ’gﬁ:@iﬁ‘éb nﬂm € and the

claim1, wherein the first video | nage and econd

vi dserondagdealimage bresutpbadpied priot to cmrrpansmn 20.

The met hod accordjng to claim1, wherein jf the video
eéwtgaﬁqace%knas e clatade whqwl@rlﬁﬂﬁ videodmags stream

: hec&?t%ijnesrhéat'aﬁ? %&ﬂn%ﬁonz&lsca% 4y 9%?{0%{5%0%0

cl arm er conprrsin ngauser

i1t eTHeagetHod a&BtdingGotdant™l, FuBtheR co@yRlsing:" ecei vi ng
user input of the m’smatch I'evel . 22. "The het hod

apeovidingya userindémiack, fof gettingrthe @mpmasscrfnb;vel provi ding a

terface for ett.in iscard | evel;
e PSR P R B B o el 15 23, The

2% 206 rRaRBl debckdif & Blalth 12 fulfhé! QBRAONRS | o' 1O
lowm ng a user to &ssi gn a eo |rm a camera
evenptchodg{g 4 heer interface for settmg the dlscard level,
receiving user input of the discard level.
23. The method according to claim 15, further comprising:
allowing a user to assign a video image to a camera even though the
mismatch is above the discard error level.

24. The method according to claim 15, wherein a user may select video
images to discard prior to comparison.

25. The method according to claim 15, wherein if a video image is associated
with a camera and a new video image is also associated with the camera,
the new video image becomes the reference image for all further
comparisons.

26. The method according to claim 13, wherein a user may clear all reference

images and begin the process of assigning a video image to each camera.

27. The method according to claim 26, further comprising:
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m smatch i s above the discard error |level. 24. The
met hod according to claim15, wherein a user nay

wEzl0e/06660d deo i mages to discard prior to conpeCT/E82004/001674

20 25. The net hod accordingmk? claim15, whereinif a
vi deo i mage i s associ at ed fth a canmera and a new
video image is al so associated with the canera, the
new vi deo i nage becones the reference i mage for al
further conparisons. 26. The nmethod according to
claim 13, wherein a user may clear all reference 25

i ma . hegi_n. . AS.SLoni i .

| maga BRI it B SR oW AT ARG AGY KRR jmages and
Ctiad few Gidédrh s s i birhibgess W 299 e ially similar prior to
PCT/ US2004/ 001674 24 automatically adjusting

beompppaniser. wi thin the reference video i mages and the
i d [ t hat. bri.gh I 3
o Tha P FcAkng o HRIfDrS GRS FRRIRLORE: 28 The
met Nge QG0 gbf’tﬂ)ﬁ Of ﬂ'#eq'{ef]@eréﬁce i‘h‘rﬂé}e@% bE¥RA 5 Adinparison to a

sel ect ng*a portion o refer ce I mages to be" use

f same prption 6 thd Newa videdEmpge.t i on of the new video
i mage. 29. A conputer program product containing
conmput er code thereon readable by a conputer for

s et Pepsat Bro Ty L oplin e ook Shar acrofp seadable

Conpy ta%n?;ﬂﬁ%r f&%ﬁhﬁiﬁ]&mé%@éﬂ fhasddR o ¥ildeo stream, the
sequentially receiving the Video strégam conposed of a

pl uvadeotiyagfes pirodacadnizyg e pluralisy pf carness) thecrmmppitiier code
code for, parsing a first video imge fromthe video
15 SYMPEM&onput er code parsing a second vi deo i mage

fromthe é’drﬂﬁﬂter%&lg 368 sequentially receiving the video stream

composed of a plurality of video images in a processor;

computer code for parsing a first video image from the video
stream,

computer code parsing a second video image from the video
stream; |

computer code for determining an amount of mismatch between
the first and second video image;

computer code for assigning the first and second video images to a

first channel if the mismatch is below a mismatch threshold.

30. The computer program product according to claim 29, wherein in the
computer code for assigning, the computer code assigns the first and
second video images to a memory storage location.

31. The computer program product according to claim 29, wherein the first
channel is associated with a first camera.

32. The computer program product according to claim 29, further comprising:
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conmput er code for determ ning an anount of m smatch
between the first and second video i mage; 20 conputer

w@ome/066@n9 assi gni ng the first and second vi deOPCTHE®S4/001674

toa first channel if the m smatch is below a

mi smat ch threshol d. 30. The € nput er program product
according to claim?29, wherein in the conputer code
for assigning, the conmputer code assigns the first and
25 second video images to a nenory storage | ocation.
31. The conputer program product according to claim

25, LR 8 4 e ERART L B SASEEASH Al

agededbid videindage #% sdcohtinbanfelng théhlighatdl is above a
2004/ 066609 PCT/ US2004/ 001674 25 conputer code for

apusmatahghréshold.r st vi deo inmage to a first channel and
t.he..second vi deo i mage t.0o a second channel_.if. the

O TRE Empulee e T o el O AAELR AT 83 Whetbth the second
C ONMEUH 1L r.gi to claim32,

wher el n et1 %&%g@%e?&gﬂﬁ%eﬁﬁgﬁ Cgltsr{ég%'soci ated with a

SdcThe compriter: pidgrachherodlaapadcetdipigaorcdinp3duct
according to claim32, conmputer code for conparing a
new vi deocqmpytericpdmfeneomparag agieve xidan image fromethe video

A Hrar Ol et B8 YRR BOR PR GRGA 311 Hep channel
| ABGRiatdd WIBREhRIers AHE bE aéii‘gr?e’dﬁ Pl idthgaount of
m smat ch between the new video I mage and the at | east

one vi deocampyterfcodenfeadétechaninglan aandunicafimisneatch betveen
vi deo i mage to a channel i ng

{ Rbe 3%502 55319@%25 gRd theat lenst onsrpides M3B8 meaﬁlggﬁwel: and
2001 0l By o ARG SOFL B d2i 0 anne
t havirgngetlomestiiighatchs above a discard threshol d
rS%F J[Wﬁé Céf?\?)r&tg‘ss;ogg?ér?lgprgglelcp aecvgo\r/clli?’lzotolc?g?neﬁ, %ulz'ither comprising:
computer code for discarding the new video image if the lowest mismatch
is above a discard threshold rather than assigning the new video image to a
channel.
36. The computer program product according to claim 32, further comprising:
computer code for comparing a third video image to the first and
the second video images to determine a first and a second mismatch;
computer code for assigning the third video image to a third
channel if the first and second mismatches are above a mismatch threshold.
37. The computer program product according to claim 32, further comprising;:
computer code for comparing a third video image to the first and
the second video images to determine a first and a second mismatch;
computer code for assigning the third video image to the channel

associated with the lower mismatch if the first mismatch and second

mismatches are below a mismatch threshold.



10

15

20

25

channel . 36. The conputer program product according to
claim32, further conprising: conputer code for

waowpasdeny a third video image to the first anecT/220bdi@1674

second video inmages to deternine a first and a second

m smat ch; conputer code for assigning the third video
image to a third channel if the first and second

m smat ches are above a misnmatch threshold. 37. The
comput er program product according to claim 32,

further conprising: conputer code for conparing a

VP aBe N DERANBARA PRI ordlifs (o0l 32 3REARY comprising:
M smat ch; compupert@dedor eompariagsi hnidngidiebémiagetd tivé flew and

i mage to the channel associated with the | ower

mitbfraecand Yidepdmpges o determinga Syt andwseand mismatdhies

are below_ a m smatch threshol.d. . WD,2004/ 066609 . .
PCT/ us_zooﬁ?‘BBi‘gef_ o bEg Rl 6%{}}1_5(? v b#)egglpg}geplf Baththe first
AGHR heR@cdrt lidhnTt s atdABRRY a ARERId &irB&holdConput er

code for conparing a third video inage to the first

&% The kemgetenprogrdeopiadage scdood ihey terdiaine 32, whesin amdch
second m smat ch; cqonpﬁz‘.togr code for discarding the
t hi FrRnedévasspeigted Wit e first 5 and the second

SR E053p 65 RO OSSR comprisin

wher epiipaégitodeadirling 3 &8s fabihedfotenlering eHef@nbéPof
The conput er program product according to claim 29,

f wamegas.conpri si ng: conputer code providing a user
interface for entering the nunber of 10 caneras. 41. A
comput er program product having conputer code thereon

far A qé@f&%xﬁ%@ggﬂ% 2 rdhm&via ggﬁggd}éy htskge fhedbdH gbt LY

of i ma code se W a conputer,
t hedeomptiplexirgpate imagestreimdiavitg a piqualiey of idagdspthe computer
COMRSde i eaShith 5 Compiiter, the Computer codebomprising: <
computer code for comparing each new image within the image stream to
a representative image associated with a camera to determine a mismatch
value;
computer code for associating the new image with a new camera if each of
the mismatch values are above a mismatch threshold.
42. A computer program product according to claim 41, wherein
computer code for selecting the lowest mismatch value and associating
the new video image with the camera associated with the lowest mismatch
value if any of the mismatch values are below the mismatch threshold.
43. A computer program product according to claim 42, further comprising:

computer code for discarding the new video image if the mismatch values

are all above a discard level.
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a representative image associated with a canera to
determne a msmatch val ue; conputer code for

w@smweos@bd ng the new i mage with a new canera i PCEESI04001674

the m smatch val ues are above_a m smatch threshold. 20
42. A conputer program produ { according to claim4l
wherein conputer code for selecting the | owest

m smat ch val ue and associating the new video image
with the camera associated with the [ owest m smatch
value if any of the m smatch val ues are bel ow t he

e TR SR PR RGP DB g o
codgefe2mifingOte dbRY nLRther DY dintaas hftepe girédéteﬁnined number of

m smat ch val'ues are all above a discard |level. WO
200%id36660EePaT¢ USiPRY 04 particudar etnera. conput er

pr.ogt am product according to clagjm42, copputer code

DAy 3 b BTASH P B RIS AR MBS Lol P aav gt caannel
pr edet ' i i mages are assigned to

a pgﬁﬁﬁkg?ggagfre@gﬁeﬁ%{re%wﬁ%énputer program product

adBC Ol dugnp Gtee Ipo grazl prodedteictorching Betlairh 295 sihghétathe

is performed in real-tine. 46. The conputer program.

pr ofRIEPURIqIIOgT Y Rasses thedigital intagestieanhand tapideerimages
program parses the digital ,i.mage stream and the video
inag]éesass%ngagtgﬂgmeggl?a&'ﬁl el inreal-time. 47,
WeTRews teiPb R %ﬂd&fiﬁé@&c&?&ﬁ{édtbr&aih?z@) faktRef Somprising
further conprising 10 conputer code for sub-sanplin

t hecéinpsitendodedor salyreamplingtthe Siestorideviimage andabe secomd video

prior to conparison. 48. The conputer program product
accHPREHBTQRFIQY 1) ¢ATDRATISAN- t her conprising conput er

SR, 0L 1o BEEE L a0 S5 P omprising
I nf esputertodeTod Rlentifgingdigadee infor@gtisMapsdeiuted with video
according to claim 29, further conprising:

images and discarding the header information.

49. The computer program product according to claim 29, further comprising:
computer code for providing a user interface for setting the mismatch level;
computer code for receiving user input of the mismatch level.

50. The computer program product according to claim 29, further comprising:
computer code for providing a user interface for setting the discard level;
computer code for receiving user input of the discard level.

51. The computer program product according to claim 43, further comprising:
computer code allowing a user to assign a video image to a camera even

though the mismatch is above the discard error level.

52. The computer program product according to claim 43, further comprising

computer for allowing a user to select video images to discard prior to
comparison.

53. The computer program product according to claim 41, wherein if a video

image is associated with a camera and a new video image is also associated
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conmput er code for providing a user interface for
setting the msmatch level; conputer code for

WO soebsdeoy user input of the msmatch | evel . S8CT/T$®04/001674

comput er program product acc gding to cl ai m 29,

further conprising: conputer”°code for providing a

user interface for -setting the discard level; 20

conmput er code for receiving user input of the discard

| evel . 51. The conputer program product according to
claim43, further conprising: conputer code allow ng

au t

Chota ARG TR BR BT T Bt smage forall
52. fdﬁmbﬁmﬁﬂpaﬁ@bﬁ@rogranlproduct according to claim

43, further conprising 25 conputer for allowng a

l@eThe gomgiuder progien prosyes acoordingctardaipr #brfurther comprising

Co. ERBPHISHCoRRilPaY R, § DSt W HIRIeRE: Heage Mpts begin
o e S R i R S R A

t55eThewo ﬁdﬂa proggemiseeiRs atdoed ingf tordaiees4, rfagtelef edsmprlsmg
all further conparisons. 54. The conputer progr

pr odermputes sede figr awtosatioally rdjystingenighimeps withi the reference

S Mg B dbh R B e 850 Skl i
r §lﬁ§§tmlyjél%fhr?%0t& Bopa@mera. 55. The conputer
program product according to claimb54, further

conphe somgputercprognber prodhet ﬁmorémtgdmaﬂamam Muatdhet somipgising:
bri ght ness wi t hi_n Ege reference éldeo i mages and the

new SQTHEBtErtREE fansalertingn PEHIGRES thegpfarenes gnages to be used
S I 0 56. The

o PrRatol b EhoRicbe b RATPMIRbee )

further conprising: conputer code for selectlng a
portion of the reference inmages to be used for
conmparison to a sane portion of the new video i mge.
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