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FI ELD OF THE I‘NVENTI ON The invention generally
05%:1%6%&?0 ol O Vi deo anal ysis. BACKGROUND I n genﬁéﬁhszoe-uﬂomw
anal og canmera surveill ance systens produce a ti
division nultiplexed output that is stored to tape.
The caneras are coupled to a 10 nul ti pl exor that

sw tches 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 inege at Ti etc. As such, the output tape
contai ns i mages from each of the cameras in
sequence. The time di MIEPEQ ANALYZERI ng al | ows | arge.
amounts of information to be stored. However, if an
event occurs that requires the video 15 tape to be
reviewed, finding a particular incident and

denultlplexmgth FIE} %ﬁ‘ﬁ?ﬁ?ﬁ]\?ﬁﬁ (f) ult and tinme’

consum ng task. Even [ caneras are used and a

di giTied irgiehfivh ge&emlgﬂb@eebs tbRededthdlypisexed di'git al
streamrequires a great deal of hunmanintervention in

a order to identify an eBAﬁKGmENmere is a need for-

st : mm@wt el SRR PR aRodnied g division

pIaR&e 6{159.& thheis SRR t&fbspeaTHH lchinkk£468 BRpllto a

ure stream (e.g., I's denultiplexed in real :
multqdemelr that swilghes atpged&tennm%nﬁmlain spre®enlthe sameras. Such
enbod] nment stored t|on plcturelrm esql%{s dlffec{ent :
systeAhBR e 8 liEstfanyera ibat SPRts AncBAReAt a gefnd camera that

B Otlstgg%g%l?%’rﬂg ng{’ﬂ g%é ?uch gt'h%%t#) %S)eoéon?ﬁl\g IPIQ es from each

on’ prct ream COﬂ S one.

ofthe @afreera jubhedn Bac intf divigibd mdhiltiplexihg QﬁﬁWsélarge amounts

sources. WO 2004/ 066609 PCT/ US2004/ 001674 ~2
of information to be stored. However, if an event occurs that requires the video

tape to be reviewed, finding a particular 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 au'tomated'sy'stem for

- demultiplexing a video stream.

© - SUMMARY OF THE INVENTION -

- In'accordance with one aspect of the invention, a multlplexed motion

plcture stream (e.g., video) is demultiplexed in teal time using image recogmtlon

" techniques: In some embodimerits, stored motion picture images of different

channels éan"be viewed simultaneously at the samie image by advancing toa |

: given image of only one stored channel. The motion plcture stream contams one

or mote images from each of a plurahty of camera sources.
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[Ilustrative enbodi nents of the invention are

i npl emented as-a conputer program product . having a

comput er usablé medi um with comput er r eadabl e program
wocnogedehmdr eon. The conput er readabl e code may BET/UB2G4/001674

and utilized by a conputer stemin accordance wth

conventi onal processes. 5 The nethod incl udes

receiving at least a portion of the video stream

conposed of a plurality of video inmages in a

processor. A first video image and a second video ~

i mge are parsed fromthe video stream An anount of

M STShative e@o%ﬁmeﬁ@opﬁ\te"iﬁG&ﬁ%}? a;éf ﬁﬁéleﬁ{%t &394 omputer

vi deo | mage. termning an, anoun smat ch can

r@ge anprogdiethasings eipare (ehbk medhan with QOﬁ‘q:ﬁItESm’adable
techni ques. Pixel by pixel conpari-sons nay be nade.

PrRgHrmrogde thergosn ﬂmqmpumrrgatt@ie pedermthy. be reachand utilized by
alternative. Lf the ,m smat is below a m smat ch
a COIBUH| St ?fﬁogf*amwyitwewla’é%‘ PHOSESESar o

assi gethdRod ufldl{n %ﬁt lTeEEt a pbdn Gf‘m'deﬁ%i’regﬁl
a menory storage ocat|on assoclated wth

compeded sfanphaalityf of helemlmaigteghl a r@&@y@* A ﬁl'stﬁﬁdé(b‘llmage and a
threshold the first video | mage |s 15 assigned to the

serppd videmhnage arecparsed fwsen the vm@@tmaagem mtgqf@alsmatch is

to a e se channel i.S_a.sec
ARy vest B Bt Sarda aded SBREE RUGrRTRER amount
Of SREPRALCR AR DR - aclSRAPIERES TS y ONESE MRBhfiet: offbompanson _
~current. imge is parsed fr the video stream and
teclumigaes.dPikel lajapmebtomlpansnagamthWadeeRegwngJyenbglm
channel s. After 20 nu

o AP R me e AR IRy T oLl TR Pl ah isrpalow arfismatch
FRUERH, 1R MRl o ORRE i el hd s SR Plit channel The

canera erence ererence

fissteennélIna bd afrﬁém@iry st‘dtbgé iprafibnahapisassediated withtairst
current ‘image in the 1mage stream After all_ of the

cagneran Hi the masmagels iscphaye 4 magraatchithresheld,|the dirst wideo image is

R b a0 S onl iR gt B nE 0 B secon

cua@%@ The s‘é%§h& r&ﬁgnﬁa i§a seBGR flerhGY SBrdgddob S that is
m- smat ch. of the m smatch val ues Tare above the

aasosramd:WIﬁfﬂaemnldd:amdran t he mi srratch val ues are

conpayed to a discard
e process contmues wherein.a current image is parsed from the video

stream and compared to each of the images that are assigned to channels After a
number of images, each camera within the éystein 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 ef____the channels have. assigned
images misma_teh___leVels are det_erm__ined for eachchannel If any of the mismatch

values are below a mismatch threshold, the current image is assigned toa

..channel having the lowest mismatch. Ifall of. the mismatch values are above the

mismatch threshold, then the mismatch values are compared toa dlscard

threshold and if all of the mismatch values are above the discard thresho.ld, then
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threshold and if all of the m smatch val ues are above
t he di scard thr‘eshol d, then WD 2004/ 066609’

WWQIH%%WM 001674 3 the current inmage is di Sp@ﬁﬁ%oy‘]omﬂ

en the termdiscarded is used herein, the te
means that the discarded i mages are not aSSOCIated
Wi th a caneral/channel, however the inmages may be
stored and kept for later review |mages are only
di scarded once all of the channels have a - -
representative inage If all of the 5 channels/cameras
do not have an .asso d vi.deo

th; Qirzent Imageds Aiscar e§1 enthetermybise étfsgﬁgetagffhefem the term

AP TR PSE 8 81 HBIHES i B pBTE) e
hdweveythedmadles may B@&l@kéﬁ ARl KepP LY lhfﬁﬁgéﬁlefwo rlrﬁdg"%s are only
cameras and when a particul ar ctanmera (for exanple

disgansted dncerrdofitherhannélghete a rpp%eﬁ@menmhgeulﬂﬁ} obh‘he

the t sys emw |l reco e t hat t.h
cliaRETcames 8@ Wb Ah Bt dided imegethen he elicard
T

ofxtarness ahdcidso adenabdegih asivigdhe dﬁcaﬁamym@mtm@% btem will
Wi t hout user intervention. 5 I ncertai n enbodi ment s,

- obfaypy é&feme |lmg¢%1£qr the camgragranshwhen w@hcuiﬂr@ame (for -

Al ARTEr 1) b BRBR SN £ prédintii OE Pt Bfiaggn the
sfs?ﬁn%ﬁpﬁéggﬁﬁEQEMlﬂof theltafierasRaié E&ﬁ@?‘%ﬁr@% 1 f& and that

he referen i mges to be di scarded and

tf@ybseardttbrdﬁ@ildmm}mlnndzemsedt ng inages fromthe video
stre and, a the i,magesto each of the
chan B Sretbedalogar %\P&?S Xyt @s%qraautﬁwwm withjngrprocessor

o UL R By RBRUGE iop ge

irderwehtiopl exi ng process or after .the denul tipl exi ng
process, a user can recall images froma particular
chanhesertain eé@hpct;mqailt% radtﬁ@e gan snteeact veitlh aigraphigcal yser interface

o&at r%roairﬂ)glrs p@gﬁﬁ*\eﬁ exs eeé(ga gbtgétusep Ienasyag'e cide 1S cﬁange the

mismatch threshold or change the discard threshold. A user can also 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 démultiplexing

25

process or after the demultiplexing process, a user can recall images froma

.particular channel and can both proceed forward and in reverse %fhfough the
- sequence of images. At the same time all of the other camera images canbe -

.simultaneously displayed and sequenced through by just movmg through the

images associated with-a single camera.
The methodology may operate in real-time parsing images from a stréam

either from memory or that is received from the multiplexor. To assist in real-



25: simultaneously displayed and sequenced through by
j ust noving through the 1imges associated with a

si ngl e camera:  The net hodol ogy nmay operate-in

real -tine parsing images froma stream either from
menory or that is received frgmghe mul tipl exor. To
assist inreal 4 0 tinme conparisons, the reference

i mages and the current inmage nmaybe sub- sanpled. In
ot her enbodi ments, 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

v .nmmmpa&lﬁap%q@ferbﬁcéﬂﬁkgés 4R theurdent ﬁnﬁﬁai‘né)?be sub- -
used for conparison than the entire video i

saBFplEd BESihlér pFibadiffents; A SURASYQRE Ghthe malhordaSplay thitg be
nve VVI [} ae nmor e, readi |,y under st ood by reference

selestochan Hie Agfa within thesubrseetion of Hie rafereage WB‘?S and the

c"%?&‘r@%%%éééoﬁwéréﬁﬁ%%ﬁﬁﬁ@%mnq L —

thﬁﬂbl@é’leﬂﬁfévfd%u@@ul tiplexing vi deo i mges; Fig. 1A
is a flow diagramllustrating denultiplexing video

~images froma plurality of. canmeras-in- a st ream of

e %pa%mf@gﬁ% RS
T F G RS AR g e o e

follewiithg deta&wdr@escﬁpﬁ@ﬁ tdmlth/\f&éﬂrﬁe 39lthe a@édrﬁpaaylﬁg
the i'mages are conpared; Fig.1D is a screen shot

drgmmgﬁgnavlgmbpm cal . .display of. views. fromnultiple

i s gy ko §s e FUUBRE Frafieikeifing a“a&zmwm for

den@hipabang vidco HAR eSplef ined.area;.. Fig. 2B.represents’
the Current inage as dlsplayed on a di spl ay devi ce and
- Fig..1A is a flow diagram illustrating. demuluplexmg video imageés from a
- plurality of cameras 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; _ o
‘Fig. 1C is a flow diagram illustrating further aspects.of demtiltipléxhlg:
: v1deo images wherein sub-sections.of the images-are compared; .. -

. .sFig. 1Disa screen.shot showing a graphical d-i-splaf of views fromimultiple
+-~‘Fig. 2A fepresents a -réfefrencé.-ima-ge_asdispl‘ayédz-bh al.displa'y?devieé and |
 the lined;box_—-;‘ndi'cates;the- user defined area; . | '

s¢2« Fig: 2B represents the current image asfdisplayeélf;(m a display device:and
_shows that the:same user defined area‘as that in Fig. 2A is used for conpatison;
.01 - Figi Ishows thrée'caﬁéras--(camera 1, camera 2, and camera 3) -pro"du'ciﬁg‘ a

sequence of multiplexed video i unages in which-an image from each camera is-

- added to the sequence.over time;.

Fig. 3A shows a temporal representation of images from cameras 1-3;

~ Fig. 3B shows temporally the shift in pixels for camera 1 from time TO to time T3;
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shows that The=sane user defined area. as that in Fig.

2A i s used for_jconmparison; Fig 3 shows three caner as

écanera , camera 2, and canera 3) produ0|ng

WO 20040064082 of nulti pl exed video i mages in whi ChPG/US2004/001674

I mge. fromeach canera is .s. added: to the sequence

over tine; Fig. 3A shows a tenporal representation of

i mges fromcaneras 1-3; Fig. 3B shows tenporally the

shift in pixels for canera 1 fromtine TOto tine T3;.

WO 2004/ 066609 PCT/ US2004/ 001674 5 Fig. 4 shows a

user selected region of interest in which the region

c onFig. dshowsti sgpraebectdd regivmdoft inw@resindwhidh the regiofrtontains
odi ment of _the invention in which nodules are
Y?@Jé?@opndﬁmﬁla@ﬂare to performthe functions of

the .hod. ed Descri.

Spec?ér R BT (HeRveRtonas Pk fory s afe constructed
in hﬁﬁi\kﬂerfb irfHrh the’ hiRQiods oY theisc1dsdi fr@th%d

representdati on of a sequence of 1 nmages wh may be

tenporal ly displayed on a 10 display device.

Typically, digital video contains a plurality of

frames wherein each frame represénts a separate inmage.

The franes ubdd htht the -
franmes are na elPEgd Béﬁ&ﬁﬁégﬁi%gép(ﬁc?%dg%\% SREN Psed i n

the fgluisediin@he SIGHimE ki, EHetekAY Tdis &hmideoshﬂlﬁhegsmgual
a single point of an inage. The greater the nunb

remleﬁ@l!’@ﬂ@h@f agequenea af medgemwmch mayde tempgra&!atchsplamd ona

gl ahtieBiig et é5es, CoaYR BBk frames wherein

-~ eadFPAAH] Pés%n@gag f&@é‘ﬁﬁ% leH’é l‘r%h?eés 0%9‘% b%)?ﬁpﬂi’ll subdivided

a reso I on of x600, ere are I xel's al ong
sud:l’hﬁ'tdteh@frhxrm‘s aze malmg epf aﬁﬁk&lem' ofgpixelsl Asgistldnthelfdllowing -
t he i mage. channel " as. defined. herein is.
de&fﬂﬂé?ﬂ té\epfﬁgmu elo rS%erlf‘Gan as%asleamlah opan ipgge. The greater.

thd ﬁ%ﬁ{rHegtpr | Wtat a@é 8&%1}:@& 11'1 %qmage, e éxpeape% t?u‘é (Pes%‘ijutlon of

the video. Resqu_tlons are conventlonally referenced by length and 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. s
| A “channel” as defined herein is either a physic-:al.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

: associationof.- information with a delineator; such as a camera name or number.
. Inan 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 envifonment foi‘"implem'enting an embodiment 6f-'the_

- invention. InFig. 1 a plurality of cameras (Camera A, Camera B, and Camera C)
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For exanpl e, a channel can be a designated storage

location in. . menory that is associated wiith a

particular camera. Sinmlarly, a channel nmay sinply be
wot2oesoasoci ati on of information with a deli neptDus2004/001674

such as a canera nanme or nunber. In an enbodi nent of

t he-present invention, video 1mges in a streamof 25

i mges formed froma: plurality of video sources are

demul ti pl exed so that the imges froma given source

can be collected, analyzed and viewed. Fig. 1 shows "~

one environnent. for inplenenting an enbodi nent of the

s A, B L g P L IR LR st
wRIH iSSR0 SLbbAetiferaifl SbpeitikaGh mggﬁafm%eﬁeﬁory

vi deo signal contrai ning video infornmati which is
aspadintqel withc: pugessve20amdinsdigiteborsirtaleg fommat ofh gitape 25. The

miyPpexed lOgmalion thay Ao iabn hasdsf B orBratiL o Kdentiy thé Source,
. . ; s - .

bufEhbipeat iy HAITROL Ho (e CREIR S0 Aiaton {0/ RETBHI18x the

infiResation. Ingeet, ifdpdder infbematibh @Risty) thepteésenpireritivh as

information. In fact, if header i nformation exists,
deskeibpd asidlrithenremoverthaheadesinfoimation bt skipt therhaadepv e
.. the header ;i nformati on or ski he. header, infqrmati
indHinglies Sprl RbL Bt S HRrTBNO PR PR SR gLe Tiplexed
infH IO BRER) B IBpAGA PRARrCERBL I IR Rl
informhatjorh i ineen artdleg fofmatyehé dformation i fickt gigitized ihan analog -
an anienl og to digital conversion process which is well . :
toidigial eenveassion prpcessavhichyis svgll knowinitp dhosg of orginasy skill in the

ack L QRO RAEE ey B bl B sebiBnSEHH 1 Born s

-~ trafBiefed B ProcEHBR e B2 Es A DRROAFHRS: or hﬁcéﬂ:x?kéi;sed or

or frame format. If the infornation i's conpressed the

- infiaddeySoameiformats Ifidbe dnforesatiariis comgrressepk therprogessor will

e e e
SiRABAEy, ERRERAYIALY AN BOG| 4 Bl BFR rfitbel B colbifspace

processor

- representations including RGB and YUV. The processor may demultiplex the

information in real-time, such that as the information is captured from the

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 demultipiexed without user intervention and under total cont;bl' of

the processor. In certain.embodiments, a-user may change paraméters 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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information in real-tine, such that as the information

is captured framthe cameras and mul tiplexed

together, the“information can be streaned to the 20 ,
W%?“géf&ﬁé@r and dermul tiplexed. Similarly, the st¢EYFR0BY/001674

information can first be stared in nmenory and then '

provided to the processor. The processor perforns the

operation as described with respect to the flow

charts of Figs. 1A for denultiplexing the video i nage

stream The video imge stream can be denulti pl exed

wi t hout user intervention and under total control of

25 tlhehpulddesunderstood that avithinrthisdliseosere thedewn freage will be
change, paraneters or reset i the system.or mapual ly. .
used) todefarig gedides %@gs@&em@gve«ﬁisﬁiaa'eée{saa csigmalorhtime
i 0.t hi . : di- .
P Mle 8Bk Tioic BBy YBBEIE R, PRRAITRE botubh By noppally

pRARELATEAARPRGTALEAO0 ST intérihted i, Do

understood that within thi's disclosure the termframe
wi | | Apshowsdd Kigs.rle¥, arfinsbvialeoiidegeiisidpntifledcin 4 gideo steeam
i spl ayed for a designated tinme eriod,. Th .
1} 8wt sButeass prreatinal soviesliscatefrom alumlity of
cothraB AP U imBE A GRINE QoL APH e BEEH fihipleRB 8 thivideo
stréair onayregaeifforhdaaibty dtisbroughdeatosthegatceskdf). THfirst

previously stated the video stream may cone directly,
videgiinaggiinithe videosttream inparsedinnd stangd inpagemary dacation

b | tinl exed he. vi deo . .
SB0ER i Bedn el T Rt ottt BBk ARG e
withea fitst thmeYa 6A6 thaRa8ge & thAfked ALLrefbrRBiAgBIHSRIE first

and stored in a nenory | ocation 10 associated with the
canerackXfoAs amefenenoe buage forssmmernethetineage is stsed ifdlecomparisons
L?‘?lgff wi.th a fjrst caner g, and the. inmage is marked as
withilages ir &h¢ Hidso Steran podiscised beloWra 120 As &
[ of CTROAS! {FRER (BhrrBnf RIS d 1BnkffRE Sn the YRRE dtfdam 130.
conpari sons th i mages | e video stream as
Thik inages ddiadis pansedTied s@red kcﬁfﬁm&%ﬁaﬁsbdﬁted Wwiilethe précessor.

identified in the video stream 130. )
The processor then recalls all of the reference images and the current image and

- compares the image data 140. During this-.comparison 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 rxﬁsmgtch value can be calculated
inany .fn__i,_lmbel_thﬁ_:Ways SO- lbn‘g as it is-a.comparison of the amount of shared -
| inform,ation-befwéen 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 i
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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15 The image data is parsed and stored to nenory

associ ated with the-processor. The processor then

recalls all of<the reference i mages and the current
wo.Megessiod conpares the inage data 140. Duri ngedrns2004/001674

conparison a msmatch value is cal culated. The

m smat ch val ue can be the pergtent age. of error between

pi xel s. of a reference imge and the current inmage.

The m smatch val ue can be cal cul ated 20 m any nunber

of ways so long as it is a conparison of the anmount ©of

shared information between the reference i nage and

be. AP HRRR PR A e ated Fon Tl BRag8nd the

cmﬁéﬁfiﬁﬁgﬁ. I RBow char, heais Efa'ﬁ%?th‘é}éri&@nl agﬁ{éaé reféféhce
f e e

sum o absol-ut e value of t di fference between -
imdge, since enly onaganerphasbeeraittbntified, &t nemerd inmapgesare
) pixgla is 25 calculated and then divided by the sum of |
ideptitied as geming Jzam citferent gefesengesamerasqg seferencedrame will be
.S, rati,o represents the difference: between the
a%ﬁ@?g&%?t%ﬁﬁ%ﬁ@% gi ven canera reference i mage.

WO, RREEI? thed. éh'ﬁ%QQﬁéélglﬁMtiffesAf ARP YT #hE€ determined
m smatch value is calculated for each reference i mage
migmoiatch ovahwesrare belowmageismatchitbrdshodd dhar Althaughtthe term below

. Stage, there is, onl singl e reference, |, e,, si,nce

is $509, heACERPaNA] e beleW THhe sutsiitulag withatsdeviating from

b TRIREOPUR i SRILA' KRS IROTOAPaLOR okt Mlmes that he

misinachatabiesdre preaided@iaiseale thaviicheekaoér vilae indicates that
automatically identifies if any of the determ ned

theirepeesentafiveimpggrandothesrrentiimgesthara merindormation in
th h_t. t i d, t { , , to
gty ey bR RIS AT e e F oSl e et hata

reSeRR&cAlle dodd bﬁVﬁﬁﬂéxﬁente'a%@?éin ‘th@%r@ﬂf@? 3hé $iBmatch value, the
" process assunes that the to m smatch val ues are

mpreuifdadationdhatcialshared bétmadendhieemerentaimegd antl that es

that. the representatiye inmag the current i :
re?ﬁ%sfeé‘t%‘feemi‘?é)“o iﬁﬁtlﬁf‘b A Sitqatigp; aﬁ’i’nﬂPa’t’lﬁfé‘ng gﬁ
_re\(,gkéég.\/\/as hi gher . . Itr shoul d be understood that a :

- 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 referenice image 160. If none of the mismatch values

are below the mismatch threshold theﬁ, 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. - , |

- “Ifall 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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reverse scal e coul d be inplenmented wherein the greater
the m smatch value, the nore information.that is

shared between the current image and the 15

WOAKMYUE®At at i ve i mage. In such a situation al | PEF/US}HE4001674

conparisons would be reversed. If the msmatch val ues

are below a msmatch threshold, the current inmage is

associated with the camera (reference i mage) having

the | owest m smatch value 157. The current inmage is

then made the reference image for the canmera 20 and

repl aces the previous reference i mnage 160. If none of
cutieat viderintdge/) 4asw cnteragtiayciirentiraagd aiaytby providet! with a

then, the processor conpares the msmatch: values to
hegder whighiindigaten that the purrens innage as fronn thessrsond;camesayThe

used for onpari son _purposes opce an i mage has been "
prtiS&et Sy A Biore Fie ol TeRERSne & rarmant fationgsrqated with

<] . |

R e TREHEMOITAATOH el e R74E mAfoH] SR fhe other
caimergeot may bresepaaae merhbdy whichdx arplusivelyhased foireantera two. If

i mge woul d be associated with canmera nunber two as
the memorisis shared Beseory; Hhgprogesseswilk cangtgudta toekmyprtable)

- LR sl iBalt 8RB0 Hafha BOTERAL Gt hattyg images

fof thefcaif¥¥aCAWefretfibfePathd AdplatfBd CIf Yo fHRe RARYA A8 values are
with a header which indicates”that the current inmage
abpye thedischul Huesihelde theer the spistempancedenatically alisnard the

ool iRl T3 ety Foaored G bnoR o semrwat
s m&msrf focaidhSEr @@emlé%ﬁ%&b. ﬁhﬁa@:*&;ﬁ%@@égﬁ%ﬂe%ﬁggpe .

separate nenory IS exclusiv or ca

discanded bindtihaotstowed. i s shared nenory, the processor

will construct. a (look-up-table) LUT for associat i ng
t he If theqarraentvidee pmage i assigined te.amemacasperd she precessor

i e et T BB S EsREndTN R B PP e Fndiecfoo.
: qufﬂé%r@ceésbe BhéEherks t6 806 Mnthiké AFRAMF addré iftlapesbfd if there

are none, the process ends 165. If there are additional images, a new image is

retrieved and the process continues. As the 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 €ither be programmed withthe

-‘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 oiher-'emb'odiments, 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 streamand
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to current video i mage 155. The i mage nay be stored

and saved to a separate nenory |ocation for further
review. In other enbodinments, the inage i's’ di scarded

wOo2oel/écsco30t stored. If the current video i magepeBUS2004/001674

assigned to a new canera, the processor identifies

the current image as the ref éPence i mge for the new
camera 160. 15 The processor then checks to see if

there are any nore images and if there are none, the
process ‘ends 165. |If there are additional inmages, a~

new image is retrieved and the process continues. As

B s B gy S BRESE Ao the

prob&ssdy g&@é'@sgé’sv&e i3t Pe“vﬁ%{ag'&@ ﬁ%gqf\@ RERSd 8RB eril&fabove for
processor can either be progra d wwth the 20 total

demuiltiplexihgdhewidewstredm, pl of ebscamems azehormtlly ddiéntified. If a
determpe the total nupber of canmeras. In_the

camerycfudhascibeifirgticangra has a pyedstermipedayumber of images

oo e A SHED3plc 90 108 55 TUALEBE S EPAG S SR o
nulnb&Pdkédndras HaSing Wedi ﬁ‘dhﬂﬁﬁ%&@ﬁfb&%ﬁﬁﬁﬂé im@fes have been
exanple if there are three caneras, one i'mage Trom

assainatedawitha camepe (thedimst camegd), it hevetyrldaly tisatdinagesfor all of
the first i e is takep at TO and the, second i nage is

‘the careras, A% Heen Proqeoead a9d thaf t@ﬁmvltwﬂ.ws# g stream has

lo§iped Bt SntRTRUBACKTY (RO G IRGEd AN One | mge to the

eo stream before other caneras add images. For

exarlorder t@iRkeast thespped of peocssinRahs videestréim iQe images

T1 and T2-to the video stream and 2004/ 066609 :
myhe sabovanplede The imagesmayxbesubsamples infeethdhehesigental and

. 3q.and. canera 3 .at .T4. a result ter th .

veffigal RRH PG R iltecs Bl Phiis 1t Bhe s pgiment, the
imaReROHIASE P PeldrDRA SEPR ¥ e 18/red H&M AN iR, TS+ BRhrhPR: to 1/8 of the

video stream all of the cameras are normally ‘
original $ifé pdior té storagenReduyctiorcof the intagefsizesmay beesimphys

. predet erm ned nunper_of imges 5 gssociated with jt
acﬁtf—‘f‘)’egj%ﬁ%?"% PiYe sﬁort%érr&ﬁscf@srgam% he Rpmket gfipixels by a
L t ] : ] [ i R
fad Ingg 9 r¥u8k ?f‘%ﬁg&f‘dﬁa@@e‘%‘gﬁg@{‘e@% ggﬁ’w SfheP pikdl I6d1d PBASToved such
that there were 400 x 300 pixels. In a further example, the image may be

transform coded; using a Fourier or other transform and then sub-sampled in the

- frequency. domain. In ancther 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 comparison125B, 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
éompariso'nprocess.;EurtherFig; 1C shows that a section of the image data may
be used for the.comparison process rather than use all of the.'displéyable image

data 125C;, 135C. A user of the system, can pre-select or the system may pre- -



associated with a canera (the first canera), it is
very likely that imges for all of the caneras have
been processed and that the nyltiplexed video stream
has |ooped around and badl to the first camera. 10 In
order to increase the speed of processing the video

B S3R 1RO T W R AR i, RSB
o5, TP PR R e e
SRR TG TR CEE R LN )

be sinply 15 achieved by renoving pixels. For exanple,

datg & seleeligd df tha eeatignirnredsterpined) the byags dafagloesonot oéedqo bedisplayed
an 800 x 600 pixel imge, every other pixel could be

on & dispMe devdete Mhe inhaple dhtaevilt baselectédDibhsed &DBe pddtedsdocalion that is
further exanple, the imge may be transform coded,

assHEiAtB with HRUeERIn TiheQtidily detRB HaP s HediR8 B have compared.
sub-sanpled in the frequency. domain, |In another

TS 6,1 Tt AP LGB 2 v v
s el odn L b o e b chmiseDingernian &y /Bferinprease

Fig. 1B. Both the reference_ imge and the current
thejsped dor coppadpginagapind flepritiplexing 1o ipgeistenm. 1258, 135B.

The video inages may be stored in their: entirety

witt ¢ertginl endbodinenis, priqrits edmpavison afithe caferbae imags 200 spd ayrent

pur poses, but the images are sub-sanpled to increase
imdgh €05 peetlcofedtahea of driipagdse n@maliRdSo astortieve diyGhankde in

shows that a section of the inmage data may be ,used

bri $ hvg fl hE BorRpREES Fok i i
n%hi(ﬁges I ayglglﬁgﬁi%rmg e déo\t a 12 g Cﬁﬁ%ttﬁéi%eﬁgr% ugjf:ﬁs%tg fé/alhE‘ for the

. - sel .
p])(élé ﬁ{e t@?hser CAtdY fredfi't eﬁltgfel%rxrlg% gﬁ‘%g%@a ?'IOQS%X afth §n t]i%\ﬁlérﬁent image

a section o conpare.

the term,section |s .used i.n this licgation, the
aro e S plep YegR wblpdied B8Gieady otyBRpigH Tensity

di spl.ay device 250 (Fig. 2) and a block 275A or 275B
valygs. ‘this@ep Beralizesshesealues peqpuaiingnfor aratchpeges in brightngss, swsh as

the image data is selected. If the section is
suddereiishesrafilight Thush enly thecpbsalatearaliio f the otiriatimadbow theemedian of

di spl ayed
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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on a display device. The inmage data will be selected
"based on the address location that is associated with
the section of-the display device that the.user

ot 0 have conpared. It should be unders

wo?ﬁ?’o‘?&ordl nary skill in the art that both PR3 s Woswo1crs

sub-sanpling and also select?on of a sub-section of
an i mage nmay be used in conbination to further
increase the speed for conparing i nages and
demul ti plexing the image stream In certain ©-
enbodi nents, prior to conparison of the reference

TR Rl o oL T oo b Sbmn b B 1By
oA AT RBalo RRSRIcke S Hrihe 60 g?%{e*a%q@fa

teRipeR blssgrﬁhﬁchﬁzéﬁ&'i bl &st &fthdsafeivarldies éaherns Snaintained.

i mage d the sanme area in the current inmage are
Furaﬁxem;ﬂe éak. eatheyalecthagegh atfens cazyleveahmae devisiaint smweﬂhmce

fromeach of the pixel intensity es. This ste
SYﬁEﬂni‘rﬁﬁTeZ% SAREA QB¢ G%B"“&%“cgl}'ﬁ? Plﬁégfﬁ%geéﬁ? RMmETgdwa kes an

mpcfr% E‘n{uﬂ cﬁﬁg{ASQﬁr eﬁsﬂg&i P da3RNGRe h%{ggﬁar Zéach channel

e o he varl a |on

asﬁ@@h&ﬂ Wfth aldagndratvillRGRSsik ImageP 34 wvel. et ofiB vaill Adve the
a canera i s nonitori ng an autormated teller nmachine

images alislﬁayqbyr'ﬂbéﬁegn Fﬂ ﬁ@&bhvedeby thefA2dmageerepeated three

%ﬁggﬂa ht s S%E"Hitﬁ!‘[;’%% %amsélbl umi natteag&fn I?srm\ggeatTS

wﬁ%@lré]?@atté&’ﬂvo %Hlétl.)ﬁﬁ tﬁﬁe&@d}ﬁé{% b8 vPONIPREVEfo eplank

mber “of ways known in the art, |ng usi-ng t

uﬂ‘@sswred fahowp@ (bgretﬁetzmwghext Tdewhiph ﬂsfrbpeateﬁytvtrme andecamera
user siel ected area. ‘glt he course of
4 o

-foyg mauld haxgifivg bl n@kmage% h\‘@fﬁbﬁﬁhﬁ ipage taepas desThis

il Bor MR e Rl IR Brdt¥. P8 Ueandfi e e
- ref@RAtfremM WHAKEbS 2bealdtPuhflf £ HeRF8uiréRY Erante Wihssociated with

2004/ 066609 PCT/ US2004/ 001674 12 displayed in the
theicatena ind thamfemncerfmmamaugéa@sl #sowrch, imRiggs wiamldmppear

t |1y di d th f
fof 3l W parhetas o i i a&&s{yﬁs‘?’eﬁ?' Synchr ori zat i on
bet viage. &fi‘ﬁh Bn&f‘ﬁﬁ‘éaéa Gl Sﬁﬁe %l%r%@t Be ﬁnaﬁ%s, the

For exanple for each cyc ur canera

- inthgels £hn besti¢wed lih arsgracﬁrmﬁzécemsmms sueli,ca nger of the system
captures three images before canera two takes an
either during the demultiplexing process or after all of the images-have been .

: demult;plexed can access a pomt 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 fora- -

particular camera, the:system can then display the images for all of the cameras

- thatoccur at the same time:as. that for the selected camera. -

The system and method as defined above will opétate- to demuttiplex a-

video stream without user intervention. However, a user may-override'the
- system:and chan‘gesettings:Within the system. For example, a user may CEange
the disregard threshold 820 or the mismatch thq:esliold- 830 as:shown'in Fig: 1D.



i mge, and both cameras three and four each take one
i mge each, each channel associated with a canera

wi |l have six inmages saved. Canera one will have the
i mages di splayed at TO, Til} ahd T2 followed by the T2
|nage repeated three addltlonal tinmes. Canera 2 w |

A t{)ﬁé’ may as aSSI ne%{e arln%agg t{)m%gglgga Yeh I?I%Fugth the Is ir?cfica-{%shtﬁgt the

WO a | ona
) ve four bl ank stored foI
imag eﬂg g P pred R SaBTETE T ASTERa e sppm and

woul d have five bl ank imges followed by the i mage
methglaovidesthe uggtiwith a grapbisebuges interfecefwhish prgpddes controls for
t hrough the canmeras. On subsequent cycles, the
changingrthe earidusgreameredsf it syspaadmbovantidingahasywtenur r ent
frame is associated with 15 the canmera and the

r gheprres Jfrreilsracihg thePRBdr6itbe iMRgS Welh the DRGSR iM@pd shsists in

appear for a the caneras on the display deV|ce

so&#rﬂﬁ@n@ﬁ&ﬁoﬁ t‘%Ehrlwrgietlhe Eﬁﬁct‘%f‘%ﬁ E)Egg%@ witid &%dﬁ‘eﬁlf&é

I mages, the |nmages ca vi ened a’sync ronlzed

syst em ther .d n
tghetE SiReRe RO tny ﬂﬁ?&%&%@ R T A
have been 20 denultlplexed can Eccess a p0|nt in time
aHyonrembedimgntof the, mvepdon cameras tiln gn prpadyy sFeRing agposs the
the canmeras during that time period. For, exanple a
areasBie infagehenaptipd by thesweepisigeeameras Whishate whltiplesed tegether
through a single set of inmages for, a particular
areGabeqaenttyndensitplered asshoarindig.pl htythtsfmbdaﬁigaﬁ, tvhen thiel
of the caneras that occur at the sane tine as that

midoRdtch HeeshBldas k&hof Ad¥BERting Bn 1 Fﬁ?eswﬁﬁ 8 ¥hABFh, R tBRPoRAs change
defined above will operate to denmultiplex a video

frof %Mr{r{}%%s'thy?ﬁqerh@ @éc%qg'ia{kgﬂ inthAREN L. Fo? eXafi )Ie”Pﬁé 3

over system an ange setti ngs Wi t I n

system for e di re ard
shopii b spi et OB e RS p e oy A% GBera30 P
in Fi% r may assi nanlrragetoacamera
SCqEERSS & r%lugaler%@ygrr@ﬁsqwapéwgecft Hpkmagg drom gahecamera is
shoul d be discarded or assigned to a different camera.
added te thersequénse oyett tenre.affier ansintagd frompell tuse cameras bas hgenlsaved
a graphical user interface which provides controls for
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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changi ng the various paraneters of the system and
overriding the system The process of replacing the
reference image with the current inmage assists in

woweesobdent i fication, since the effect of chapgasoe4/001674

whi ch gradual ly occur, such i ghting changes
_between day and ni ght and canera panning are
m nimzed. In one enbodi ment of the invention caneras
filman area by sweeping across the area. The inmages
captured by the sweeping caneras which are nmultipl exed
together are subsequently denultiplexed as shown in
Fi g. ' [ . ] . :
o BEpule SRS EB ol e ererBARIRAER ar hied i
POSRIGH Briof fLcPRAEGh WAl BSEculrbAMMARE €0 hecdufRd6r &fe sweep of
the canera sweeps is taken into account. For exanpl e,
theicgmesn. Pgldm@naﬁyem thememaadgn podcess dinerairientdonage gan be

e s B R B R TG  hBES on

coglﬁfjﬁ't el ABioIBIHE ifesRYRL ptdrﬁl?eg, ﬁ{éo a{rﬁaﬁoﬁ TR AoV t can be

ee caneras has been save € sSequence,
anticiiered t {tsend Andly8is WhetdiR¥RS diFedbiopaihavdmeafidbased
at TOand T3. As shown in Fig. 3B if the inmage from
upro prvirismeyement fersthesiaxee sowigechhus,deyo trackingathedirection of -
nDVene of the c ra betwe TO and . T3 and the
mPRHEEE hehuiser o FRiffs o et JRadomsrand fompdrisons are
reliifed.nege at TOwill overlap with the image at T3. By
replacing the reference image, with the current image
and Ingehgnother epdatdithent affesreribof thagandrasi within:the surveillance -
rison, the apgpunt of povenent between the :

conp
SY?@P@?‘@H%@“ apsagipted dmaggavithin e systerge the preGessardag enough

-infiheiclt [ARABPU AR T MRCH P8 Fre SRER Rl Mgy ehe
. cabitas. Ditedhe DrabOW kidWASTHRT theRybferh lbe tht WReP&in/'Rede the

saved i mages, the threshold can bé adjusted to

- migimasolthrgsholdnrshassign woepate 0sis aodcledirashebb figroach pf the
C 14 | t di ts, .the pixels. of the refer.
cafierh Budl By SprRcan shiangehins fiS it gt gra AdenLBRd. For

ol e WGP Gl I BE R eyt
cahlidentifyrthese images arahassign 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 cettain 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 thatinclude 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 todate and time. In other multiplexing systems, in

‘which the cameras pfoduc‘e an analog signal with a superimposed-date:and time -
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shifted several tines in several directions for
calculating a difference ratio and 5 conparing the
ratio to the threshold. Further, the direction of

WO 29486080% can be anticipated through trend arffilyE}2804/001674
wherein the direction of novemrent is based upon
previ ous novenent for the sane source. Thus, by
tracking the direction of novenent, the nunber of
shifts of the data | ocations and conpari sons are . -
reduced. 10 In yet another enbodinent, after all of
the cameras within the surveillance system have an

or s wihittedigital namerasi inbiudet datesyrsd time withip thedigital image, the
i e B b B e R T e, e
G ol MU 6 OB SUSERTe Blord eS80 £ 80lced a the
displayet Gielddasadf thd videddgiagds 4rBeo be separited due _b?r_ttbﬁé, the
only significant changes in the inmages are identified.
usqrge ec‘é«g» ragien couldnes selecteddodreiie hourd@0dy anshewn in Fig. 4A

o B35 e W L B
vi&\/\éﬁg%n%ggec%u?@?ae Qgﬁecj 4 ‘él_ii%refht%@fn rl@c #80s assdfrated

view ng the I nages. n anot enbodi nent, I n

witht thext hbar Sindlrlyein®igp4B asvides, dispiay 410of\digital imepgpadata is
that, do 20 have mpvenent maybe recorded and saved to

shewa inpghigh theday of themanthds the selegteduser-defimed zegion; 400B.

g TR B S OGPR R, Y Rt

uséthd €fincbaRh ahaPdre dbio¥elaPthre SRRl idordds bo aferitif9Smaghathat
i ncl ude CCD (charged-coupl ed devices), the digital 25
comgifromidifferend dayaoh thgymiorghdi gi t al i mages may incl ude.

B AR Ay B

. a RYRYBHAS00UThEeodistg m%%taﬁl RetrbhiPdevibe Sid1Es a
I N C t

mul'ti1 pl exi ng systens, [ e caneras produce an
pregranuged FRGA nvoddile drampASiQmbse A Tdad eviaa 800 imedudlés a retrieval

2004/.066609 PCT/ US2004/ 001674, 15 o
module 501 which retrieves or receives digital image data 550. The digital image
data includes images of video data from multiple sources. The retrieval module
‘501 retrieves a first set of digital video data representative of a first image and.
also retrieves a current set of digital video data representg;ivé 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 -

. _idgnti_ﬁe’d 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 curr,e_ﬁt set of digital video data. . .

- .. .. The calculation module 503 calculate\s;a,diffgre'ncerat’i_o using thé_fitst set

' of digital :yid_e:o-. data a‘n_d;fhe current set of digital video data as explained_ébOVe.

If more_tha_nvone_:_ source has already been identified, the digital video d,a_t-a.,of,. R
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or in which digital caneras include date and tine

wthin the digital image, the video inmages may.be

subdi vi ded out: by tine and date. In this-enbodinent,
woabégisecdohe video signal is digitized, the usepCcT/US2004/001674

selected region of interest is selected as the

di spl ayed tinme or date. If t H8 vi deo i mges are to be

separated out by tine, the 5 user selected region

could be selected to be the hour 400A as shown in Fig.

4A and ‘any tinme there is a change in that area of the

video i mage the data of the video inage coul d be

di f.f |
eaff ¥kt Ng it lor TpRie RN £ Hiftdtenee ratio is
cal‘:‘u‘ﬂ@c@dex? BAGY. ﬂ@dﬁfet%& fa@io(é)'(aﬂﬁsrﬂﬁfcﬁ \}af’tues”§ Abrivarded to

whi eh the day of the nonth 1s 'the selected

-a quesy-mefubei4. adi e‘i@ﬁﬁodﬂﬂb SHecoaypdrestioadiffarance ratio(s) toa
conti nuous]y. |l ok for changes in data within the
misgnateh areshold. 18 ardifferende aatie ot a ERresNSIEvaImAFRafbFamera

solylord Sflon dfNstiold SRR CtReneiRE i kDBl B et

cahf¥¢gntion in which the invention is in a device form
500. The device 500 may be an el ectronic device such
as dhedigitadviderdaticthem sﬂmalred om nmmm #@Bsotinted With the

id?evlfl?fi@iggl%a% ggﬁ%ﬁ@%ﬁ t .rllf §}V Wﬁé’@%tc esé@merﬁ%vresentahve

|
SR e e 3 Ay t#é?ﬁeva?%qﬁr%ﬁoy%ﬁ@ GRH il video
daa ﬁ/hlls’de &beited Wgth tat\tafiRea Firdhér ﬂi@@ﬁ‘ﬁélﬁtlm/%eﬁhmbecome
first image and also retrieves a current set

thergpresentativedmpgeo berd semern; The srensony thabistashosiged witha

caffferh day BeciEd SQag%JSP%afigr%fo%&%iee%éﬁﬁwh%géi%%aﬁam with
'thE‘i’x‘i‘l‘el 8 cé@@ & 1 B¥a®o s B@iﬂ dsbéGhted8hitRfthe camera or
di gi tal. video ta %0 & nenory ToEatton. associated.

’ thwnndfmary mat be sepmtéﬁﬁsegrﬁbmtedahamosyzl]f tlee miedwontyi is icephpletely

as the representat, |deo data of the first sourc
seppEate dhe pEQegssor wo eﬂe saé%é) {mage fla@ttﬂsaef'ard# ar.

Isgéﬁg?’ue%éh&?ﬁg cu ren aage%twgﬁéao?f a“l'm' o{)gat%%rq‘??eted’

vaﬁ-ﬁiusuh@fﬂ&y dilithebsesaill bahsyocRt@sd with a paftiRilenN&enera and the
ratio using the first set of digital video data and

progessenwillrhavsea LT andiveidll assmetbe@agaalamagemaga #@ the memory

- segmen% 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 s'Yst'em‘
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 ciirrent image of video data

~‘cannot readily be associated with a-particular source since the mismatch values

are above a threshold. The tiser can then send a response through-an input -~
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If nore than one source: has already been identified,
the digital video data. of. WO 2004/ 066609
PCT/ US2004/ 001674 16 each representative inm

e for a.
WO280#/066609s retri eved and a difference ratio i sPCT/US2004/001674

cal cul'ated for each. The diffigrence ratio(s)

("m smatch val ues") are forwarded to a query nodul e

504. The query nodul e 504 conpares the difference

ratio(s). to a msmatch threshold. If a difference. -

ratio for a representative inmage of a canera 5 source

is below the threshold then-the current imge is

dexi@obl hisadh ws atkeybatrd onaenauseThbichiigicomheatividipcaisplad to the

stored in nmepory associated with the

is th _
devagivstaindicafes thatdbe cherent KBARE 1 qither from;thpdirgtiource or

otk Hicoi el deh AT SRR e Yo R Saes i L P G ffe or
shBulle Be Hisd@ad hé ﬁ?@r_)ﬁﬁé@l%il@S@ﬂre\@vaés HiigtinfoRfRtdn and

Further, the curre i'mage will beconme the .
insteprisgbetstinage modigle 562 tolstorétthe carrentidigitad viderodata for the
that .is associated with a carrerz%ggﬁaqb.e ei ther shar

CURESRITRagR RIraflRe #haTaRmPErY jsptipy idedifigdyseures, dhe user
i . A, A i j ; 1 .

or FBRG, A 1 b ARTL PRIl t well s, exch

repmwv@ﬁn_s%@f&maeﬁ cAB94.YThis hllbWwe thetBéytd make a visual
conpletely 15 separate the processor will send the

- compuasen alingdy thejidentifisatiop precess! ar - physi cal pi ece

O TR AR Ao e 8 R sbent dgtatvideo

dtf 28 Corting fFbith AeRAOLIrEMIR R AR 'RgRAYHBS dalbd RERHEO!
w |l have™a LUT and w Il assign the digital inmage data
associntel withoa memsenniecatiohassdciated swith atnesv varnkra seairce. A

canera., 20 If_al f the difference.ratigs are,above .. .
- nqiRalizasing ww ¢ seb ey s b inalydedin he.devise PR enalization

mt)aﬁlcﬂ:]\ﬁ%taﬁl?eél e!%ﬁglitﬁgvigllegi cﬁﬁé‘&?ﬂ{mm \&deg Qﬁagﬁ %l%te m

can then automatic scard the Tmage data w
comparid ® thetrepy@rhtaive ¥ideb ema?ieﬁrxm elpresdedesb@drepnatrhalization
above the djscard threshold. If the m smatch val ues
ofdhe digisal uisiepedath caningeaunt foneleangssdn lightingswshqadhg changes
thra{lt)ggéuer Hom d%? % ﬂ{]gl{t.hl% ormakzation occurs prior to the calculation of the
difference ratio.

It should be noted that the flow diagrams are used herein to demonstrate

-various aspects of the invention, and should_nat 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 element_s:;may
| be added,,mo_diﬁ,ed, omitted, performed in a different order, or implemented . .
~ using differentlogic constructs (e.g., logic gates, looping primitives, conditional

- logic, and other logic -co,ns,tructs')' without ehaﬁging-th_e overallresultsor . "

other_wisg--departmg from the true scope of the invention, - ..
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25 data to a new canera source automatically. In other
enbodi ments, a user receives a nessage on-the display
devi ce 510 that ‘the current inmage of video data

WO 2608/80Qbe readily be associated with a parti cup@r/s2004/001674
source since the nmsmatch val ues are above a

threshol d. The user can then8send a response through
an i nput WD 20041066609 PCT/ US2004/ 001674 17 device
511, such as a keyboard or a nouse which is
connectively coupled to the device which indicates "~
that the current image is either fromthe first source

: th ' |y identifjed. sal | d :
R e e s
incl A1l Bl RO e IR DLl ) el B T it 2
prétegbdnle.gyiadaitrdpideebsur, rfierocontrotiet, digitad siginal poeessor, or

a nenory location with the identified source. The user .
general purggseteomputep), pyogrammable logic f951 use withiaprogrammable

t i | | tat i '
logif e e Eataield PrhEcempr s Citte ATERY CRECrIiar SneTRER).
SRR L) SAASPIBIGT e higrated
Ciranit @8IQ)), or tay othelemeans ircludingcany ogmibinatian teaveof.
source the current _digital video data wl|l

be FT
ass &OmPEer pregram gis ipplepanting alordariof shefupctionality

. . r | Z.alyis | 5. . .
e By SEERPRN b6 e R AR YA By bcing, bt
noRE ienibQd #7 hisaaped dRlediodid, @l covhpleRr éxbaurablé fstm, and various ~
current video image as 15 conpared to the ) :
inteeprediata fermis /., fdemsigengeated Ay arx pssesaleler atsoupiler, linker, or

oG8 e e e 1 50 TSR Plcions

it ol Pt Brog e 18h AR OS (G  al bt 19

aspahbly lahgtagd)or bl ighdeogrlanguagesudeas Fortean, CoC++, JAVA, or
denpnstrate__ 20 various aspects of the invention, and

HEINHW far Her Witk asteus eperatipg systems ehappratimenvironments. The

'soiunﬁ%qecg%%gﬁ I(Blgﬁxr%?ﬁ@rl%slgg%{,r?cégg& ia%tlrdc‘gt\i\fe%raﬂc? gé)r?\munication'

messages: The source code may be in a computer executable form {e.g., via an

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, |
compiter executable form, or an intermediate form) either permanently or
tr;néitbrily in a tangible storage medium, such as a semiconductor memory - -
device (e.g., a RAM, ROM, PROM, E’EP.ROM,'or-Flash—Prbgrammable'RAM)‘,*a.
‘magnetic memory device {e.g., a diskette or fixed disk),’an optical inemory 'de?frio‘:e-
(e..»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 transmittabletoa -
computer using any of 'vari‘oiis"commuiﬁcaﬁc?n technologies, incltiding,”bﬁt inno

way limited to, analog technologies, digital téchnoiog’ies, optical techinologies,
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| ogi c maybe partitioned into different |ogic blocks
(e.g., prograng, nodules, functions, or.: subroutlnes)
wi t hout changi ng t he overal|l results or otherwis
WO3e36660nhg from the true scope of the inventi o‘FCT"USZOOﬂ""m1“’74
Otentines, logic elenents ngy 25 be added, nodified,
omtted, perforned in a. different order, or
i mpl enmented wusing different |logic constructs (e.gq,
| ogic gates, looping primtives, conditional |ogic,-
and other; logic constructs) w thout changing the
overall results or otherMAse departing fromthe true
wid€lefftetlindlbgids NEREdriin T% 64 Gedinternetworking
PCT/ US2004/ 001674 18 e present i nventi on may be
tecdmodegiesl The mpumrfpmgemm may be, distniluied m@nyﬁ@m 3sa

reglov\églzgz Limt. ed%‘ilblm ter rogr am |. o%cﬁ?%@%ﬂt{u%gl'c}/metr h
do%hﬂ{etn@émfﬂ &Jx Erﬁ@ﬁ&ﬁéf)?d Qéfrw%?é‘ Bt %'m Qﬁé ?ape) preloaded

conput er ‘ogr anmab ogli c for use

with agoaipabt systeindg! g:; otessistesm RONL or ﬁxEde:hsk) or distributed from
Pr ogr ammbl e Gate ray FPGA%}@M ot her PLD)

a spreeranaledmonio hulletn bosrd gver @mmmw?ﬂ?’é systeny(¢.g., the

| Integrated Circuit (ASIC)), or
In%%ﬁe%quprﬁgﬁgel\&gﬁ)bdl ng any conbination thereof.
Commd ik te 968 iR TirlcAgd i PFBLEAFRI VG 18 fOF uBdWitlod t he
functionality  previ ougl y descri bed herein may be

pregbauﬂnmble logiadeviue) ibgplementting altion parbof therfuncgomaity
way kmtedt a source cpde form. a conppute

prsmxa satiescribgh herandmnoy beslestaneceising e dionphmanyalmethods,
e (S) | 1
s MRHBREICLptis AL AAREITR e A6ATRERRE ol Lol sing
vaaicﬁgrtams1 fedy ascCompruter ARdeiPesigh (CABR)ya hhrdwareodescription
programﬂ ‘%ﬂl angua%Hp (e.g., an object code, an
languageies- | L} oniadiLIP pregrammingjanguase €8
VA, or 15 HTM.) for use with
P&E@%’%&%ﬁe’r ¢” stens or operating environnents.
The 'Itﬁeﬁ& eSEntGRYEN BN bEEnydidtd $n GARéOMSecliad Rrms without
structures and cgmmr??f);tl on méssages The source

de;mtangﬁxgom ¢he true scopp of gie imventibabhd dew@d@mboqhnaents are

tO?@ ‘é’lnrs]} gng 51’2@062;{%9 elysa%lﬁlagtrg‘gvg »n?iynoteregt%c ﬁ're e;



1.

assenbler, or conpiler) into a conputer executable
form 20 The conputer program maybe fixed in any form
(e.g., source code form conputer executable form or
an internediate form either permanently or
transitorily in a tangi ble storage nedium such as a
sem conduct or nenory device (e.g., a RAM ROV PROV
EEPROM or Fl ash-Programabl e (I)?Al\/p, a nmagnetic nenory
device (e.g., a diskette or20fi xed di sk), an optical
rreenl%r,%devi ce 25 (e.g., a CO-ROM, a PCcard (e.qg.,

W R: card); or other nmenory device:' The conputer

PA QRN fORYerR@tiblexB8 video dA¥gds Fom b AnR-EVisioa mulltiRéxeld Video
transmttable to a “conputer using any of various

streamg tharvideo dmegesprodisedby aglusality phedmeisn fiie mathod gonpsisingay

2.

Ui mited t ’ ; ot ol =4
JPurbE odiEsn S BRS80 of FEOROLARYERUEISEL Bisd REBTPBRNED,
18T a phiaByed videe ¢inagds oy b eceszet;wor ki ng t echnol ogi es,
and .i nt er net wot Ki ng. t echnol ogi es. The conputer

PGPSR IR y1d6R aResTFm "'e"d‘?eiong 5™y formas a renovable

RLAYE sdBAA Vi Mirhdpe o RANMoNEesth! Nt ed or el ectronic
ocunent ati on (e‘.gg., shrink w apped software or_a
@is

ndstpmitling anpayequnt tateh petvegn the fastapdpisoed vidoa inaage;
(:8Q. s ' i . ' i

(R s A, S b FEhofh Blmiln it e
comuniidat inmgestpaitfast chenrgl., the Internet or Wrld
Wde Web.) Hardware | ogic (including progranmabl e

|l ogic for use with a programmbl e |ogic device)

| TR REBHA htBrdihg toVlaial, whefeirt 1he firstRBAdreNiALlullys thémory storage
previ ously descri bed herein may be desi gned usi ng

locationfaristetingedeniaages: net hods, or nmay be designed,

3.

captured, sinulated, or docunented el ectronically
using various tools, such as Conputer A ded Design
(TBhethad haotiing © odemscl, whicrebmthe fastghage! Easggned WiibLa st
AHDL), or a PLD progranmm ng | anguage (e.g., PALASM

CameIhpE|  or CUPL.) 15 The present invention may be

4.

enbodi ed in other specific forms w thout

The method according to claim 1, wherein if the mismatch is above a mismatch

threshold, assigning the first video image to a first channel and the second video image to a

second channel.

5.

The method according to claim 4, wherein the second channel is assigned with a

second camera.

6.

The method according to claim 4, wherein after each channel assigned with a camera

has been assigned a video image,

comparing a new video image from the time-division multiplexed video stream with at
least one video image from each channel;

determining an amount of mismatch between the new video image and the



7

departing fromthe true scope of the invention. The
descri bed enbodi nents are to be considered in al
respects only as illustrative and not restrictive. 20
2520 W claim 1. A nethod for denultiplexing video
images froma tinme-division nultiplexed video stream
the video i nages produced by a plurality of caneras,
the nethod conprising: receiving at |east a portion
of a time-division nultipIéMed’video st ream conposed

of a plurality, of videg inmages in . a processor,;

par si nﬁT%’S‘f(?‘?é’t“?e\?i'H’éﬁe rﬂ‘&g?@%? ?’@H{“Elh dyi deo stream
PRALShing iR AN iHageR d IRAR] hiaRs hb fowdstRRnftdhean
deteérnmining an anount of m smatch between the first
and second video inmage; if the msmatch is below a
m smat ch threshol d, assigning the first and second

video imges to a first channel. 2. The nethod
aTkomeihod adcdrdih@ionldim G)iwdiessimiftthelofrviestanhismhteh iedbove a discard

' i ncl udes nory storage, |locafion for, storing video,
threshiHe e dRetTarmR e AEP e uAh AR 045 ASPERIRE 1 byl mase oo

channdin€ first channel is assigned with a first canera. 4.

10.

11.

The nethod according to claim1l1l, wherein if the
m smatch i s above a msmatch threshold, assigning the

figs i ' t fal . and the second
Vel 8 Rl IRER Ayl iRt PRI TUC 808

accor déongpatiag alldidwideo infage ¢ thetfingt ané dersdcaidaidrel images to
assi gned wi,th a aicond canerg..G. The nmet hod

accor di ng CSCMAE Afst afg a serond mismdichia o channel

assi gngtherftAnd sécahi® s mdidhies ARABoRSShBAREh Fir¢dhdR assigning
i mage, conparing a new video image fromthe

time-divi sitbathid vides imageitoa thizd cBanngham wi t h at

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 mismatch and second mismatches are below a mismatch threshold,
assigning the third video image to the channel assigned with the lower

mismatch.

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 second mismatch;
if both the first and the second mismatches are above a discard threshold,

discarding the third video image.

The method according to claim 4, wherein each channel is assigned with a camera.



| east one video image from each channel; determ ning
an anount of m snmatch between the new video i mage and
the 21 at |east one video i nage from each channel;
and assigning the new video image to a channel having
the | owest m smatch. 7. The nethod according to claim
6, wherein if the owest m smatch is above a discard
t hreshol d, then discarding theenew vi deo i mage rat her
t han assigning the nem1vidéﬁ imge to a channel. 8.
The d accordl to.claimd4, further . conprising:
i hitbcsORATE 3 el N HEG EVHRTISTES PIOVIURE LR QU of cameras
“”heﬁggggg video images to determne a first and a second
m smatch; if the first and second m smatches are above
a nismatch threshol d assigning the third video i mage
t [ Th . di e
A R S e R
a plurdliey dfHitabeés; tic neerkbd dvenignd vi deo i mages to determ ne
a first and a second. msmatch;. jf the. first. msnatc
e RIPaBRB I AP R U T s iyl lffﬁs%gﬁsingo a
assig %ﬁk@sehﬁﬁvé ﬁlh aVdisiRa vblfm&g@atﬁe@a iRt @ Bhismatch value;

assigned with %?omer m smat ch. 10. The net hod

dteashof thg mlem@ﬂclawlves arg ghovp amigsaigh thegsheld, weigpagithegney
t hi rd geeg’cfh?%g% cta&e} he first and the second video

|rrages rmne a first and second msmatch; if
both the first and the second m smatches are above a

t hr eshol scardin third v I nage.
14, h ol aorig Pacle & righern ey i e TUREPER G A Difow the
misma&h@l’ﬂ@ﬁ{old, Scléstinh IR wiktihisRaA VBRI an@ass%?ung the new video image

with the camera assigned 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.

17.  The method according to claim 1, wherein channel assignment is performed

in real-time.

18.  The method according to claim 1, wherein the time-division multiplexed digital image

stream is demultiplexed and the video images are assigned to a channel in real-time.

19.  The method according to claim 1, wherein the first video image and the second video

image are sub-sampled prior to comparison.



12. The method according to claim11, further
conprising: providing the nunber of caneras to the
processor. 13. A nmethod for demultiplexing a
time-division nmultiplexed i nage stream having a
plurality of inmages, the nethod conprising: conparing
each new inmage within the tine-division nultiplexed
image streamto a representative inage assigned with
a camera to determine a mis3atch value; if each of

t he tch alue .are m.snmat ch thr ol d,. .
20. £]§q I EE a(icﬁ W‘a]g é»/?'welnw n?g/ﬁﬁ(glbmuﬁg)?exgg video image
stream/@h R REEL ﬁﬁbﬂﬂadoa Gik@kdhd the Hé@&?%ﬂirmeftloﬂny of the

m snmat ch val ues are below the msmatch threshol d,

sel ecting the | owest m smatch val ue and assigning the

igned with the

21 I omné{atﬂ?ﬂ@g%ﬁ?cﬂﬁg tovgliélgl.lt %}&g\%&?%ﬁggsaccor ding to claim
lgrpvidingraaiser mlferfadwonsiesmgtthdnmmiam:sle\wl e all above a
discard |evel, qFSQ dlﬂ? Pe new vi deo i mage. 16. A
nEEH YIS Hegr dprt afthe suismateheysl \herein after a
predet ermi ned nunber of video inages are assigned to
a particular canmera, the total nunber of caneras can

22, pEheseetbpdheserding o claimel ﬁ@th%smaere%mpr@w@lag a pggrrinterface for

in real-tine.
seting Ui yR e R B of s BRI o' T he
time-division multiplexed digital inmage strean1|s
nmul t i pl exed.and the \ideq inmges.are. assi
3. chimehbl RosPufE b tho ebee SRR BUER PR 5o b Bsfen a video
1mage ¢4 @bdthdra eWHEhEigh the thidrhdtél is\abe8ROthE HREAd 3iibr lebdl. second
ideo inmage are sub-sanpled prior to conparison. 23

20 The met hod according to claim1, wherein if the

24. ?&&?diﬁ?'é&n !;:IB%-H?% Cﬁr&ﬁ%%gﬁ%g% de‘léét%ﬁﬁb‘iﬁg &l19s

hea or mat I scarding t _ i nformati on.

discar&jmor‘l’ﬂoe:omﬁﬂm. according to claim1, further
conprising: providing a user interface for setting
the m smatch level; receiving user input of the

25. NMTEIMEGBd hed6eding to claim 15, wherein if a video image is assigned with a
camera and a new video image is also assigned 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: automatically adjusting
brightness within the reference video images and the new video image so that brightness

levels are substantially similar prior to comparison.

28.  The method according to claim 13, further comprising: selecting a portion of the

reference images to be used for comparison to a same portion of the new video image.



22. The nethod according to claim1l1, further
conprising: providing a user interface for setting
the discard | evel; receiving user input of the discard
| evel . 23. The method according to claim 15, further
conprising: allowing a user to assign a video inmage
to a canera even though the m smatch is above the
di scard error |level. 24. The method according to claim
15, wherein a user may sel e video inmages to discard
prior to conparison. 25. The nethod according to claim
15, wherein if a video inage is assigned with a
29. CARARBAPURP Prordif ProdubedntdiBAL chfipateS SR IBérBNLRaNbINbY he
canera, the new video inmage becones the reference
computcnﬁgedrrnmltlalewngmimemag@ﬂ%@m|astenedwzseon myiphexed yifleo stream,
the VI(%%? gés odied Ibgla gh M}%Eﬁl sathéI &thptiByY &feecgfn ﬁkm
re e I mage e procegs of assrgn 5 a
véotgmitérroade fdrcse@mohald:)amelangﬁe tlffhe:hwetohonhl‘aplemdj i ng

to clai 26, furth : t t I
ad s tYifts Stisemiarmosed G HpRIBRAr RdkERiges 4 tragessor
er%de rd}qaarhwg a/ﬁeeoldemegesr@omm tilBIdLiBRS S

Ievels are substantially simlar prior to conparison.
28. Trféu‘rﬁlrl?l%@iwé]@@éif@ﬁnhg to claim 13, further
C&) dtecrlc%g%ggrg ggt Q&dawfl)&)r 1'iﬁ Qﬁ%ﬁn {3 %imé- (?iﬁr?sﬁ(ﬁ'rnce

es to used for conp 0 a same portion of
the nemultiptbeed videg stredin; 24 29 A conmput er program

produ t cqnt.ai nin ter ode .t here readahl e by a
SRD RS TR DR PABU T HEG BE R L heq e and

t| ne- d_:]egdnﬁjﬂﬁed‘rhhlldglg-,p| exed video stream the video

I mages produced by a plurality of caneras,

ceomHtes €0 éastg)(gmyrg,ﬂgq f,i]rgt ané@ﬂwfiérpdeg daasep &q a fhlrst channel if the
Sequeﬂkkﬁﬁh%;§§&§W%hgﬁm%gﬁﬂ5k i vision multiplexed
ura

vi deo stream conpose ity of video inmges
in a processor conputer code for parsing a first
deo i time- drvrs on,.mu tiplexed video
0. eSS e a pistivet AR 5188 23 byt B U el et
code fbr RELHIAE, the EBMAtY e Bssighd Ithd MisExRIGeydrndaddddtifiaaes to a

memory storage location.

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

assigned with a first camera.

32.  The computer program product according to claim 29, further comprising: computer
code for assigning the first video image to a first channel and the second video image to a

second channel if the mismatch is above a mismatch threshold.

33.  The computer program product according to claim 32, wherein the second channel is

assigned with a second camera.



conmput er code for determ ning an anount of m smatch
between the first and second video inmage; conputer
code for assigning the first and second vi deo i mages
to a first channel if the msmatch is below a

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

a r oduct or di to cl ai m 29,
4. aleaPRPeEPRRGT Panaeroroe S ERAET Wt h a f11 st
Ceiifufor cdde fof BEMBATARU Rfw V&Y nRPe FrodeHhe tinRCEi0Tsibngultiplexed
claim 29, further congr|5|ng conputer code for

assi grivifep sirrant ity atyfeass Prieneideo imags frpmseach rrhapnel 2fer each

the se he
m smat C |éxgg%8dbﬂa%§§%§{ aS%Eresg %?Qg@$0#ﬁgk’
camputer cog fog determindguatanaaotefidhisgatch betvaemtiBhiew video image

d wherein the second channel is assigned with a second
and  camera. 25 34. The conputer program product according

to cl ah8udast 6AMALEETmAe FRnt SdchCRARRT;iaRg a new vi deo
i mge fromthe time-division nultlplexed vi deo stream

viompuigr cpdeyior agsigning He sev vidge impgmiodbannch havieg thedeegst
each ghanpel assigned with a camera has been assigned
a video 1 nage; conmputer code for deternmining an anount
of m smatch between the new vi deo |nage and the at

I st on i deo e fro ch, ch and co ut er
35. o ter PufeEn R Reh N B ST Aoty e oHhputer
code f&ﬂﬂkdﬂﬂhﬁé"@ne hmewesdeo ifagdEiisdlowast- mishigcE Wadaven deag tiashold
product according tqo claim34, further conprising:

rather gﬁﬁﬁﬁﬁlg}mg @éaéwf"éﬁeodﬂ@%%ﬁocﬁ ‘ﬁ’@f“@‘ﬂe new vi deo image if
the | owest m smatch is above a discard threshold
rat her than assigning the new video image to a

36. cHanwwalputer 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; and
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; and
computer code for assigning the third video image to the channel assigned with the
lower mismatch if the first mismatch and second mismatches are below a

mismatch threshold.

38.  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



36. The conputer program product according to claim
32, further conprising: conputer code for conparing a
third video image to the first and the second video

i mages to deternmine a first and a second m snmatch; and
conmput er code for assigning the third video imge to a
third channel if the first and second m smatches are
above a m smatch threshold. 3% The conputer program
product according to clai m2§2, further conprising:
conmputer code for conparing a third video imge to the

first ;aRfestthBeRBRDRY fitstdae sedoﬂagﬁs‘inét&l;@ﬁﬂ ernmne a

first and a second m smatch; and conputer code for

amsipyter ngdet foedistardidg shiedbind ivideg émags if hethdleafistand the second
assigned with the |ower m hif the first
nisnaﬂaﬁnﬁﬁgmggﬁﬁﬁge wﬁﬁﬁ%@ﬁg%ﬁége bel ow a ni smatch

threshol d. 38. The conputer program product according
to claim32, further conprising: conputer code for

39. chmranmpogr ardgm groducisocordimgdo tlaim B2, wherein eaghochaheel is

. second video 0 26 images to determne a first and

assign Wﬁﬂacﬂ??ﬁatch; and conputer code for discarding the
third video image if both the first and the second
m smat ches are above a discard threshold. 39. The

40. Chivpoimputep pogramppdochactordingde diaing 29.dugheticempeising: computer
wher.ei n each channel is ssigned.with a canmera. 40.

code piRYIIipG AHRR é‘?terg?% PSRt F’@dﬁ%f‘“‘g@%é’f 8§90 cl ai m 29,

further conprising: conputer code providing a user

i T .
41. XE%E)@?F%%%r g &hdt gg\é@ Eotl 0d® therdMEbAGemulilplexing time

conpu pro havi ng conputer code thereon
divisioh aruliidened iinpgesstieary having a pliirality pHimaged, therompuigr codeder use with a
tugan1ha%iQ% a glunaILty of images, the conputer code
compufes, the, CmBtERCOde cAmBIRIPE: * {he conmput er code

CodRiputes icHdts fof Geapdriig cackifev tageovifin thegineadivisiavmulipred
within the tinme-division multiplexed inagg streagwto.
ar eprlg’@gﬁﬂﬁap\,’t@ 3 rﬁﬁrﬁ@ngglgp iness agsigpedwith, 3 gamerg fo determine a
det er i, ARaRkh value;

computer code for assigning 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 assigning the new video image with the camera
assigned with the lowest mismatch value if any of the mismatch values are below the mismatch

threshold.

43.  The 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.

44,  The computer program product according to claim 42, computer code for determining

the total number of cameras after a predetermined number of video images are assigned to a



m smat ch val ue; conputer code for assigning the new
image with a new canera if each of the m snmatch
val ues are above a m smatch threshold. 42. A conputer
program product according to claim4l, wherein
conmputer code for selecting the | owest m smatch val ue
and assigning the new video image with the canera
assigned with the | owest m smatch value if any of the
m smat ch val ues are bel ow t2¥% m smatch threshold. 43.
. The conputer program product according to claim42,
particylgf,QaH8Fa- conpri si ng: conputer code for discarding the
new video inmage if the m smatch values are all above a
di scard | evel. 44. The conputer program product
45.  atlsorodiputer progeinapreduct acenndipg teeslaitoife Whereingbeanehpssigngent
isperi_Ihe fotal humber of canmeras after a predeterm ned
R er Of Vvideo inmages are assigned to a 0 27
particul ar camera. 45. The conputer program product

according to claimp29, wherein channel assignnent is
46. i cmier iPFogrYR |Prq42uﬁ%%°°gré.mgﬁﬁ lagy y‘t"]é‘?‘e,‘b‘rtgeg?"é‘ilﬂum
progralf IS theaRGRI %Jgﬁ giréhn‘r‘ hedd tlﬁé Sideo MM bR abdincdQb R UhAinel in

program parses t digital inmage stream and the video

real-timpages are assigned to a channel in real-time. 47.
The conputer program product according to claim 29,
further conprising conputer code for sub-sanpling the
47. f Thestonyputke progime radudt dcoerdivepcto othimi2fefarthergmpaismgrompnter

to ,conpariso 48, The co ter ogr am pr oduct
code fauramRENg e dirsiiviepdmags e SeeaRbVIIES HEES JRpRR
comp#R§e for identifying header information assigned with
vi deo i mages and di scardi ng the header information.
49. The conputer program product according to claim

y bhodudls i i Bhpt
e L
code for identifying header information assigned with video 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.



conmput er code for receiving user input of the m smatch
| evel . 50. The conputer program product according to
claim?29, further conprising: conputer code for
providing a user interface for setting the discard
| evel ; conputer code for receiving user input of the
di scard level. 51. The conputer ,program product
according to claim43, further conprising: conputer
code allowing a user to ass28n a video inmage to a
canmera even though the msmatch is above the discard
error level. 0 28 52. The conputer program product
52. aﬁ%odoﬂipﬁ‘l%rbﬁ)g%rﬁ'tpfﬁdﬁgb actoriiddab cRAfMs] MitAer c%ﬁﬁiﬂﬁﬁlg lcoPihiter for
allowing a user to select video inmages to discar
allowipg # yser toselestrpided doages RJIsCRREPEYP GPBPAEOBgr am pr oduct
according to claim41l, wherein if a video inage is
assigned with a canera and a new video inmage is al so
53. dBlsd @ngditediptdgra razacescagrdingao okim vil gelierein ifyeid e noge s
. the reference image for all further co ri sons. .54. id
assigned it & RTATA ANcH? B Si96H e i ISRes08nehgiTh Hhe SRR UhE hew video
image bE¢dnR8 theRIMEAcS iMBgCPMYUTiRther ERRArRbAOW NG a user to
clear all reference imges and to begin the process of
assigning a reference video imge to each canera. 55.
T i L
4. TH RIPR osPlR BHATLOLAHIE BEAREH Mk BliTnd omputcr
code aHolyvingtai user torcleghblheefsrendetimapestand to bégin drgrocesTefmssigmige s
and,.the new video image so that brightness levels are
referengg yideg Ampef 1\ facl) GAMeE prior to conparison. 56. The
comput er program product according to claim41l,
further conprising: conputer code for_ selecting a
55.  poFhs epmpyter prgram peadupiascordingds clagn 54, fygher cogiprising: computer

cod S RAEA st T p Pl s OB HOIRD b vido
image o that bliiglitsdse fevatslatd qubstasthllyistheibar psior terompatisonvi deo
i mages produced by a plurality of caneras, the nethod
conprising: for each channel, assigning a reference

56. | MEBScdniguer pheyrdh PRudéNEIr@ing P ¢1hiP4 £ Katheb Edr@stiling: computer
determ ni ng an anount of m smatch between a new vi deo
code forrpglysting ppertipe of thggeference images to be used for comparison to a same

portion of the new video image.

57. A method for demultiplexing video images from a time-division multiplexed video
stream, the video images produced by a plurality of cameras, the method comprising:
for each channel, assigning a reference image from the time-division multiplexed stream,
determining an amount of mismatch between a new video image from the time-
division multiplexed stream with each and every one of the reference
images; and

assigning the new video image to a channel having the lowest mismatch.

58.  The method according to claim 57, wherein if the lowest mismatch is above a discard



division nultiplexed streamw th each and every one of
the reference inmages; and assigning the new video

i mge to a channel having the | owest m smatch. 58. The
met hod according to claim57, wherein if the | owest

m smatch i s above a discard O 29 threshold, then

di scardi ng the new video i mage r%ther than assigning
the new video image to a channel. 59. The nethod
according to claim57, wherd®i n the new vi deo i nage

cones a new, reference i mage for the, channel .to .
threshglg By dirsardinghe ny videe i‘@??&d?f%BrotF’a“ﬁFé‘gﬁ’é]E “Seudedrrge o a
channdl© ¢l aim 57, wherein each channel is assigned with a

canera. 61. The nmethod according to claimb57, wherein
assigning reference i mages includes: if no channels
e k tefer ' . Wolql LSt
SO o e R L R A T
refererik fraage footht BRarhelte twhidhahai@hdge 62assigiel. met hod accor di ng
to claim6l, further including: if at |east one
channel has been assigned a reference inage,
60. OEASHEhA Aoy B chiln $&! WikSeik ShdeBAnR] ReXdigned A d iR,
parsed sequentially fromthe tinme-nultipleéexed video
stream and each and every reference i nmage assigned;

o1 SRR A9 A6 OR K 1 PTISR, BrfE0 s poudes
if no chammel have heah usignkd adftreiideémnagesnabighing alfirst videp émipgel fown the time-
... msmatch threshold;  attributing the next video inmage
mvm“?ﬁngW§¥?‘E ﬁﬁ@?nph@F%’ chqngel been assi gned any

reference image if all the m snmatch val ues are above

the m smatch threshold and at | east one channel has

62. nbhe ethed 2pseidinecd claire 61 dieherieduding gié ot lgast eng diapggl hasdeen
wifERAERESE L1 ol (he e vl ues are sbove
adeséridnlg mishestchnabues betgesn a next video image parsed sequentially from the
time-multiplexed video stream and each and every reference image assigned;
attributing the next video image to a channel containing the reference image having the
lowest mismatch value if all the mismatch values are below a mismatch threshold;
attributing the next video image to a next channel that has not been assigned any reference
image if all the mismatch values are above the mismatch threshold and at least one
channel has not been assigned the reference image;

discarding the next video image if all the mismatch values are above the mismatch

threshold and all the channels have been assigned reference images.



