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SCALABLE MJULTI - CAMERA DI STRI BUTED VI DEO PROCESSI NG AND VI SUALI ZATI ON
SURVEI LLANCE SYSTEM CROSS- REFERENCE TO RELATED APPLI CATI ONS [ 0001] This
application ' efit of United States provisional |ication
seri al nunbész%?ay§§850, filed June 19, 2003, which is ﬁgﬁgﬁﬁmmﬁﬁﬁﬁ¥porated
by reference. BACKGROUND OF THE | NVENTI ON-1Fi el d of the Invention [0002]
Enbodi nents of the present invention generally relate to image processing.
Specifically, the present invention provides a scalable architecture for
providing real-time nulti-camera distributed video processing and

vi sual i zat i on. DREETHEDOANT App%rfrzxm FOR PROYIDING'A SCADABEEA!
|

e N SR ch St e =

1970' s-era security systens that do little nore than show disjointed cl osed
circuit TV pictures and the status of access points. A typical surveillance
di splay, for egROSS-REFERENCEIFORELIATED APPLICATYONS a 4 by 4 grid on a
monitor. As the magnitude and severity of threats has escal ated, the need to
respond rapi dl poes)dThieapplddtieatdlaimis\benefinafriénitedrftbtesairevisondl pateger ous
tactical situatigns, has becone a | mp [ I ng. pore carer as,
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to conprehendinghgorated dyireferémss. t ake appropriate actions. [0004] The
challenge is particularly daunting for sites that the Governnent nust
protect and defend. Merely asking personnel to be even nore vigilant cannot
reasonabl y guagQ (SASROR Npe YENTION rom arny, air and naval bases to
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Field of the Invention

[0002] Embodiments of the present invention generally relate to image
processing. Specifically, the present invention provides a scalable architecture
for providing real-time multi-camera distributed video processing and

visualization.

Description of the Related Art

[0003] Security forces at complex, sensitive installations like airports, refineries,
military bases, nuclear power plants, train and bus stations, and public facilities
such as stadiums, shopping malls, ofﬁce buildings, are often hampered by
1970's-era security systems that do little more than show disjointed closed
circuit TV pictures and the status of access points. A typical surveillance
display, for example, is 16 videos of a scene shown in a 4 by 4 grid on a
monitor. As the magnitude and severity of threats has escalated, the need to
respond rapidly and more effectively to more complicated and dangerous
tactical situations has become apparent. Simply installing more cameras,
monitors and sensors will quickly overwhelm the ability of security forces to
comprehend the situation and take appropriate actions.

[0004] The challenge is particularly daunting for sites that the Government must
protect and defend. Merely asking personnel to be even more vigilant cannot
reasonably guard enormous areas, ranging from army, air and naval bases to



extensive stretches of border. In addition, as troops depl oy, new security
personnel (e.g., reserves) may be utilized who are less famliar with the
facility. [oooq Therefore, there is a need for a nethod and apparatus for

providing ay architecturefor providing real -ti | ti-camera
di stributed vél@go processr ng and visualization that canngr}g’géoﬂfmﬁﬁzal arm

situation to the attention of a security force in a context that speeds up
conprehensi on and response. SUMVARY OF THE | NVENTI ON [ 0006] In one

embodi ment , thgx@hgsgn%tré'ntgp{%grﬁif%brggper, 'éc}'drt%rpvééi rsg%% 33? ﬁe‘ﬁ security

architecture for provi -caméra
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vi deo capture and storage system for capturing and storing a plurality of
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chem cal sensors, biological sensors, tenperature sensors and I1ke) can be
added in | arge nunbers w thout over whel mi ng the ability of security forces
to conprehend | ' 07 To illustrate, the present

I nvention outlb ﬁA fﬁl N 8 I deo rendering system e.g., the
Video Flashli gtanini@rm édm@bdﬁmﬁrﬁgthatpeesdm}nveatumgenémﬂy providesnbsealalteer si ve

nonitoring of a rmnltor d sit a ene usi.n ket of video
caner as. '?’he s 8t P?S‘;""gg)& ‘H&Qg rﬁsﬁ "wﬁbcafnerﬂ@ @Ht%c# ‘fla eQPrGRESINGsi ng a
live nodel, €. gng v%u%ﬁ%é?tfon:”@\ﬁ“@k@ﬁ la f&m%onfbﬂﬁéé aﬂrbbxt&eérrae@aaawi from

di fferent dlrectlons using multip e Vi deo streans he nonitored site or
area can be m)ﬁhd@tQEﬁgﬁ% sysiea for f:arfziml@g@ndstqunala pluraémp@fr input vigrosp Bt leaster can
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and see activi eres n on nodel
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PCTI US2004/ 019¥ekponse. One advantage of the present architecture is that these systems are
all scalable, such that additional sensors (e.g., cameras, motion sensors,
infrared sensors, chemical sensors, biological sensors, temperature sensors
and like) can be added in large numbers without overwhelming the ability of
security forces to comprehend the alarm situation.

[0007] To illustrate, the present invention outlines a highly scalable video
rendering system, e.g., the Video Flashlight™ system that integrates key
algorithms for remote immersive monitoring of a monitored site, area or scene
using a blanket of video cameras. The security guard may monitor the
monitored site or area using a live model, e.g., a 2D or 3D model, which is
constantly being updated from different directions using multiple video streams.
The monitored site or area can be monitored remotely from any virtual
viewpoint. The observer can see the entire scene from far and get a bird’s eye
view or can fly/zoom in and see activity of interest up close. Inone
embodiment, a 3D-site model is constructed of the monitored site or area and
used as glue for combining the multiple video streams. Each video stream is
overlaid on top of the video model using the recovered camera pose. The



-3 background 3D nodel and the recovered 3D geonetry of foreground objects
Is used to generate virtual views of the scene and the various video
streans are overlaid on top of it. [0008] Coupling a vision based alarm
system furt es the surveillance capability of the overall system
Vari ous al a?ﬁ@ggg@?‘ﬁon nmethods (e.g., nmethods that det 2ET/USHOEROR2hei ng

| eft behi nd, nethods that detect notion, “#&thods that detect novenent of
obj ects against a preferred flow, nethods that detect a perineter breach,

nmet hods that count the nber .of .,gbjects a he |jke).can be, depl pyed in
the vi i on- badsPRarctih 5 Bl St 3 @epieBRG dromeky ghicapronig RiecRS”
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where the securi tégguard will then enploy the video rendering system to

qui ckly vi ew aonerigiker on efdt.al arm situati on. [00051 Namely, the present

I nventi on prov t : L d S| :
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take the necessary actions to prevent an attack or reduce its consequences.
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BRI EF DESCRI PTYRIRFIG-PaTiReisRRVFasMEdtpdsthakcqunhthe MEMRan#eDieds @RA e  he
above recited Ifk%ZEHrﬁ fe déflpléa}eéﬁ il S @8ibn Ufa@%éﬁgidrﬁ\n%ﬁ%.bﬁﬁég% tRAGF N

detail, a nore particula scription o ntion, briefly summarized
above, may be peidntial alarfresituations,dhe nvisiu basedslarns systewf williieport thecalarm

illustrated in_.th nded drawi.joas. |t .i npt e er t the
appended draw 'ﬂ%@ﬁ?'ﬁ?@gﬁeaﬁg 3 %Fg}ty@ﬁi"‘iy” t@ﬁh%&ﬁﬁ'@%ﬁ? \g?e? Eﬁqﬁ@ﬁﬁé\%ﬁ? on and
are therefore toqjuidkly Viewcantbastese thd alahisitgatidn.i ts scope, for the invention
may admt to other equal Iémeffect i.ve enbodi nents. s([jltgml% Fifgure 1. .
i | lustrates arlopPkMNamelyy the presentirvention peidemtos!stnahattas: foree mytipliers,
provi di ng real g fidctifaBsr doslirt BIRANK] BIERAIaEP Shikor bt
vi sual i zati on rapléﬁ'qathe pré:slent isnventl?(lj};l;B [OQEZ]&E gﬁre 2l usrﬁ@t%s a
scal abl e syst dririging petentialithipats:tal guards: atgnhtion, @aggrasenting information in a

context that speeds comprehension and response, and reduces the need for

extensive training. When security forces can understand the tactical situation

more quickly, they are better able to focus on the threat and take the necessary

actions to prevent an attack or reduce its consequences.

BRIEF DESCRIPTION OF THE DRAWINGS
[0010] So that the manner in which the above recited features of the present

invention can be understood in detail, a more particular description of the
invention, briefly summarized above, may be had by reference to embodiments,
some of which are illustrated in the appended drawings. It is to be noted,
however, that the appended drawings illustrate only typical embodiments of this
invention and are therefore not to be considered limiting of its scope, for the
invention may admit to other equally effective embodiments.

[0011] Figure 1 illustrates an overall architecture of a scalable architecture for
providing real-time multi-camera distributed video processing and visualization
of the present invention;

[0012] Figure 2 illustrates a scalable system for providing real-time multi-camera
distributed video processing and visualization of the present invention;



di stributed video processing and visualization of the present invention; WO
2004/ 114648 PCTUU8B2004/ 019722 -4 [0013] Figure 3 illustrates a plurality of
sof tware nodul es depl oyed within the video rendering or video flashlight

system of t RofsaRls 1 nvention; [0014] Figure 4 illustr lurality of
sof tware mgﬁr es d@p{soyed within the visign alert syste%kgﬁls?qqgoﬁ??@sent

I nvention; [0015] Figure 5 illustrates an"ffI"lustrative system of the present
i nvention using digital video streaming; and [Dols] Figure 6 illustrates an

illustrative system.of t esent inyention usin nal og vi deg .stream ng.
[0017] To faci P13A{T%s'gﬁ'??d€ﬁlé‘gﬁﬂ%rsr?g‘?lu %En?fis@?‘?”afeepg’ldé'f?csed%g%ng‘f'@'ﬂi% been
used, Wnerevervi@@éﬁérﬁde@mgtd?wwdfwwi@wti \ 6Btheresanittisvdnitioh; are conmon to
the figures. DETAILED DESCRI PTI ON OF THE PREFERRED EMBODI VENT. [ 0018] Figure
1 illustrates BA4Vdgura 4 dustipies& plkealibsof SoftwareBlodulasdgriuadvitnin f or
provi di ng real Vi%ibﬁ%lé’ﬂ‘k dtarPofBha phhsehf jnlg? Rsh: vi deo processing and

vi sual i zati on of the present i nvgnt lon. I'n one enbodi ment, an overall system
may conprise aooisasiguren illvstiates@ndliustrative systgm efiitle prekant frvention ssingem 110,

a vision based_ alarm (VBA) system 120 and a vi deo rendering system e.g., a
video flashli gﬂ'g'télyg%’ngi%%"éﬁda@% geo-l ocatabl e al arm vi sual i zer 135. [ Dol s]

I n operation, ol WFightd & illobtraten iNusietive Systeny of the peeserd irvedtiompsinged by
the video capture storage and video server system 110. |In one enbodi nent,
the input vi de®?2lgg Xidepdreamiiged and stored in storage 140. The i nput
videos are al rBy+ h i 0 and the
video renderi [?817&'2(?2%%%%%@%%&5@%?%9%?@? gﬁ?ﬁ)’%pt&é &14}@@ %I.ggﬁpéa@e 3I%P/ | P

vi deo transpoused, wherenet possibien 40 designaleiidenticahelements thahiarpearomondo e. g.
a TCP/IP al arﬁq aﬁ;ﬂ&éret adata transport can be enpl oyed for forwarding and
receiving ala M Sret adata i nformation. This second network transport

I ncreases robustness and provides a fault-tolerant architecture. However,
the use of a geparate trapnsport | s _qbtional_ gnd i 'i_Pnspecific.
Thus, it is poesih ' : e and the TCP/IP

al arm and et agafe} Figure 1 illustrates an overall architecture of a scalable architecture 100

for providing real-time multi-camera distributed video processing and

visualization of the present invention. In one embodiment, an overall system
may comprise at least one video capture storage and video server system 110,
a vision based alarm (VBA) system 120 and a video rendering system, e.g., a
video flashlight system 130 and a geo-locatable alarm visualizer 135.

[0019] In operation, a plurality of input videos 141 are received and captured by
the video capture storage and video server system 110. In one embodiment,
the input videos are time-sfamped and stored in storage 140. The input videos
are also provided to the vision based alarm (VBA) system 120 and the video
rendering system 130 via a network transport 143, e.g., a TCP/IP video
transport. In turn, a separate optional network transport 145, e.g., a TCP/IP
alarm and metadata transport can be employed for forwarding and receiving
alarm and metadata information. This second network transport increases
robustness and provides a fault-tolerant architecture. However, the use of a
separate transport is optional and is application specific. Thus, it is possible to
implement the TCP/IP video transport and the TCP/IP alarm and metadata
transport as a single transport.

[0020] [n one embodiment, the geo-locatable alarm visualizer 135 operates to
receive alarm signals, e.g., from the VBAs and associated meta-data, e.g.,



transport as a single transport. 100201 I n one enbodi nent, the geo-I|ocatable
al arm visualizer 135 operates to receive alarmsignals, e.g., fromthe VBAs
and associ ated neta-data, e.g., WD 2004/114648 PCT/ US2004/ 019722 -5 canera
coor di nat eS’W(?EOO?/%g\IS sensor data associated with each alarmsignal. To
illustrate, 11T a generates an al arm signal to indi caf&TAR2M#Ha19732
condition, the alarmsignal may conprise @ plurality of neta data, e.g.,
the type of alarm condition (e.g., notion detected within a nonitored
area), the canera coordi.nates of,, one or HD{?re carrerg%f ttFat ArgSuLt er]tly

trai ned on t heSIBRRGROLYNAteSQr othenEeNSOL fatd asseriated with gagh algymy igyal, o an
infrared signafo illostrite, MAaVBARAeraéSan Blardrsidgndl tareicAe apeilarmtesretition)g t he
opening of a door leading into the nonitored area by a contact sensor).

Usi ng the al ar'fifaRMheigaalanay comprige a-plyralityohmeata detd. @4 \elyps ef aleym can

pLegrate all SRl @ E¥AoEE AR Wi B mShiRILE aKbdtry édndrle, b oper pose
that will allow security personnel to quickly view and assess the alarm

situations. Fosocedinatesef onkeworgeorel camearadthat aremcuremlystrained on themomitigredender

the alarm vi oaeyanetp€rymeafifete . d e o ke, 865 QiR in Biolfees - °
vi sual i ser canaref bysffinfraretosdriser, ddtecting ek opaiingfof tluvoYietelindingsthel ght

system by a nouseclick on an al arm region, or utomati c apal ysis of the
al arm and net a’BSE‘%PrPﬁT%‘P?rBYiad?r?.“t*f%éﬁ'igor)-t U§'ﬁ€ﬁﬁ%a%émn‘%ﬂ o %ﬁl‘a’éh? g6%yh t he

eo-| ocat abl e | ' : [ i I le, it
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Is not so limted. e geo-locata armvisualizer 135 can be
i npl enent ed i rsinglajviave witb thevpraper ipose/thrat wilkaliaw security petsonael toamuirkly ng

system In one_.enhodi nen | S | Qw, -4l o I

o suali zer 135908 Sk AoERes R SRu sy b Shr PR M GRER Btk AR

sKst em 130. [ O@sidizef iwtﬁacylleremdﬁmdrfbmﬁd ia:jarn?odwster.g.eialdomw bafpromﬁtérons. 01;]
the present invention need t ndl e, hundr eds and thousan 0 anmeras wt
ool Ctime i nalPR R aR O Gcab e FisHajeas drpin acctionaly.dae SopRaaaa. | on
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i nvention is a scaleable real-tine processing systemthat is unique In the

sense t hat tergystem byredmedsegligk on an alarm region, or by automatic analysis of the
alarm and metadata information.

[0021] It should be noted that although the geo-locatable alarm visualizer 135 is
illustrated as a separate module, it is not so limited. Namely, the geo-locatable
alarm visualizer 135 can be implemented in conjunction with the VBA system or
the video rendering system. In one embodiment disclosed below, the geo-
locatable alarm visualizer 135 is implemented in conjunction with the video
rendering system 130.

[0022] Effective video security and surveillance applications of the present
invention need to handle hundreds and thousands of cameras with real-time
intelligent processing, alarm and contextual video visualization, storage and
archiving functions integrated in a system. The present invention is a scaleable
real-time processing system that is unique In the sense that tens to hundreds to
thousands of videos are continuously captured, stored, analyzed and processed
in real-time, alerts and alarms are generated with no latency, and alarms and
videos can be visualized with an integrated display of videos and 3D models
and 2D iconized maps. The display management of thousands of cameras is
managed by the use of a video switcher that selects which camera feeds to
display at any one time, given the pose of the required viewpoint and the pose



t housands of videos are continuously captured, stored, anal yzed and
processed in real-tinme, alerts and alarns are generated with no | atency,
and alarns and videos can be visualized with an integrated display of

vi deos and and 2D iconi zed maps. The di splay managenent of

t housands o?a%ang?gs is managed by the usg of a video sﬁF?@ﬁ@W“ﬁW&P sel ects
whi ch canmera feeds to display at any one tine, given the pose of the
required vi ewpoi nt and the pose WO 2004/ 114648 PCTIU82004/019722 -6 of al
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nodul ar and scal e e architecture. I n o e enbodi nent, as, t he nunber
of caneras is P'ﬁ%r‘%& &gm tens %Pég@fﬁ toéﬁea‘ﬁac@ét%r"é"@r?%%maé‘@lQﬂﬂﬁ@rﬁ" f a

plurality of Vﬁedgwpgﬁggcafgage\@&m&y@genﬁ can be centrally |ocated or
distributed, e.g., deployed locally to support a set of caneras or even

depl oyed wi t hi [2028] dnrapecerobediment, Bsihe nuaber vEzarserasda increasads the/present
cameras oY, | TRLAHEAL AR oS A s BHE SIVRC MBS, TSR [ hat a1l ow

It to detect nDvin new o Int recover their 3D

geonetry and pgzseems thn Ibemn'elly fochted oraistibutedeé.g., Geployedridcallyito sopport
[ di fferent sus

rocessi ng can ranmed for detec Cci ous avi ors.
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scene, to det eéécH of tABVided éﬁ?ﬁ@ﬁ&%é ﬁ'@%rﬁ‘ent\ﬁﬁ@&'rﬁ&reaérﬂaﬂrtﬁégélf)rdc@sﬁnbocm €
or are noving in the wong or non-preferred direction, to coun
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passi ng t hr oughethedsdhat allew ikt defecttreviag aad seweebjeds e the mewoﬁﬁgﬂ ?g ht ed
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The system can 5P auto Vi ewpol nt 't
hi ghl i ghts t hevidéaprocessingican.be mmgmméd gurdatébtmgldlﬁeneat sespicieusal abl e

system 200 of the pres venti on rovi r.e | t.i - canmer a
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and used as a cue to the operator to direct his viewpoint. The system can also
automatically move to a virtual viewpoint that best highlights the alarm activity.
[0024] Figure 2 illustrates a scalable system 200 of the present invention for
providing real-time multi-camera distributed video processing and visualization.
Specifically, Figure 2 illustrates an exemplary hardware implementation of the
present system. However, since Figure 2 is only provided as an example, it
should not be interpreted to limit the present invention in any way because
many different hardware implementations are possible in view of the present
disclosure or in response to different application requirements.

[0025] The scalable system 200 comprises at least one video capture storage
and video server system 110, a vision based alarm (VBA) system or PC 120, at
least one video rendering system, e.g., a video flashlight system or PC 130, a
plurality of sensors, e.g., fixed cameras, pan tilt and zoom (PTZ) cameras, or
other sensors 205, various network related components such as adapters and
switches and input/output devices 250 such as monitors.

[0026] In one embodiment, the video capture storage and video server system
110 comprises a video distribution amplifier 212, one or more QUAD processors



di sclosure or in response to different application requirements. [0025] The
scal abl e system 200 conprises at | east one video capture storage and video
server system 110, a vision based alarm (VBA) systemor PC 120, at Ieast

one vi deo rﬁ,g%&/lqgsﬁystem e.g., a video flashlight sysl;(glto}maz Mﬂg
f’ 3 arreras

plurality of sensors, e.g., fi xed caner as, , pan tilt and
or other sensors 205, various network re'l at ed conponents such as adapters
and svvitches and i nput/out put devices 250 such as nonitors. [0026] In one
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capability. In one enmbodinent, up to 32 video signals can be received and

anplified, wheberaggiveg and WB'@’@%W@RQ dp toy32 Midegisignalscanfe distribuied i3 deo
flashlight PC ABdided ﬁ%@%n@@oé’gnm@ PBAIFDq90 Sirkuiid@agly. | 0 turn, the
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can be recorded and/ or sjnply passes tProu t he EVIéesto t he vi deo fIashI I ght

PC 130. [0028]avlﬁe§ﬁéﬂn6&h6@na@t'ewefF?éPUE'H% gyt ignRB A RGN, ng
the DVR i s aprrébbfo%td'@rthémfzwe Hshobfibd AoBAlthAERIEN taqh@DVmwtlon to

t he present inventi For exa IT a systemis totally digital, then
the QUAD pr ocecasobe recanded ared/mvﬂmpdmpwegrtmmugh the DYgetoribe vidae flashbightwor ds,
i f the video slggelra\’:a] already in digital format, then it can be directed
red to the vide ashlight PC 130. [0029] The vi deo flashl | ght PC 130

conprises a pr[ocn}sabshdﬁdlbeanot@h‘lhwtr%afse afride QiIADtpsodesputs/amt thetDVIRYS ces

232, €.g.. Vi dggphggtp otnuégec(l: crgnsd sho I?d ﬁot bé deemed as a limitation to the present
invention. For example, if a system is totally digital, then the QUAD processors
and the DVR can be omitted altogether. In other words, if the video stream is
already in digital format, then it can be directed red to the video flashlight PC
130.
[0029] The video flashlight PC 130 comprises a processor 234, a memory 236
and various input/output devices 232, e.g., video capture cards, USB port,
network RJ45 port, serial port and the like. The video flashlight PC 130
receives the various video signals and is able to render one or more of the input
videos over a model, e.g., a 2D or a 3D model of a monitor area. Thus, a user
is provided by a real time view of a monitored area. Examples of a video
rendering system or video flashlight system capable of applying a plurality of
videos over a 2D and 3D model are disclosed in US patent applications entitled
“Method and Apparatus For Providing Immersive Surveillance” with serial
number 10/202,546, filed 7/24/02 with docket SAR 14626 and entitled “Method
and Apparatus For Placing Sensors Using 3D Models” with serial number
10/779,444, filed 2/13/04 with docket SAR 14953, which are both herein
incorporated by reference.



network RJ45 port, serial port and the like. The video flashlight PC 130
receives the various video signals and is able to render one or nore of the
i nput videos over a nodel, e.g., a 2D or a 3D nodel of a nonitor area.
Thus, a use | royi ded by a real time viewof a nonitored area. Exanple
of a video {V iﬁ@%ﬁ“&é system or video flashlight system BGHEBRA'GP7Rppl yi ng
a plurality of vi deos over a 2D and 3D nbfel are di sclosed in US pat ent
applications entitled "Method and Apparatus For Providing |nmmrersive
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14626 ana ont i 0l Tivin JERECanIpA o Heiiersend e 222, bl
Model s” w th sgpé ahd RHAGR inplPotpat deldcesi2426@. gZ/ﬁéé@éamuPé]céﬂ@kad%R 14953,

whi ch are both herein incorporated by ref erence. WO 2004/ 114648
PCT/ US2004/ 019tnpsit Outpyt §MH3) carde. RetypanRédpert, Fﬁt@dothe\l‘!%ﬁ 156 \igiapalestdRCa

processor 224, 4 ?Och@‘dEWe‘éJh%%er 'va:Héé %ls'eﬂfb%% car éjéﬁ’ﬂnﬁﬁ‘éal%?rﬁrore g.,

vi deo capture car npu network RJ45 port,
and the |ike. FUspiciows conditianst $ne0|f{by rtbemsmgalemm/amm aried@dnelegnal s

The U shon al oSS s TaH, yBinos SRR Rl BOEAN bRGTER A hEfBHL Y.
ot ot St o e e o o g hat o
detect a peri ng{eg}rqg@@/&y{njemﬁ&aé cj@l‘ﬁf‘ a&ﬁﬁ‘%ﬂet?%%reaﬁﬁn@émoéﬁ tha} couptthend t he
like). The speﬁu&m? ,é&f@%ga tod Ill?erzquhb' dLAE deﬂ?otyﬁﬁatn'th‘a tﬁa%r' S
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forwarding an alarms to the video flashlight PC 130. In turn,

i
security guar dalaxmlconwgﬂn énfiseyon. he vi deo rendering systemto qui ckI y Vi ew
and [0031] Upon detection of potential alarm situations, the vision based alarm

system 120 will report the alarm situations, e.g., logging the events into a file
and/or forwarding an alarm signal to the video flashlight PC 130. Inturn, a
security guard will then employ the video rendering system to quickly view and
assess the alarm situation.

[0032] Thus, a network switch 246 is in communication with the DVR 216, the
video flashlight PC 130, and the vision based alarm system 120. This allows
the control of the DVR to pass through current videos or to display previously
captured videos in accordance with an alarm conditions or simply in response to
a viewing preference of a security guard at any given moment.

[0033] Similarly, the system 200 employs an adapter 242 that allows the video
flashlight PC 130 to control the cameras. For example, the PTZ cameras can
be operated to present videos of a particular pose selected by a user. Similarly,
the selected PTZ values can also be provided to a matrix switcher 244 where
the selected pose will be displayed on one or more primary display monitors. In
one embodiment, the matrix switcher 244 is able to select four out of 12 video
inputs to be displayed. Thus, in addition to a render video stream provided by



assess the alarmsituation. [0032] Thus, a network switch 246 is in
comuni cation with the DVR 216, the video flashlight PC 130, and the vision
based al arm system 120. This allows the control of the DVR to pass through

current vi degRs851fufusdi Spl @y previously captured videos #@ngoéﬁr dance WI th
an alarmconditions or sinply in response L0 a view ng B

security guard at any given nonent. [0033] Similarly, the system 200 errpl oys
an adapter 242 that allows the video flashlight PC 130 to control the
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conpri se moti oh Sensors, 1 nfrared Sensors em cal sensors, ogi cal
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with MO cards an t vii.sion al 20. These additional sensors provide
addi tional i nf% ﬁﬁtteggw th? vEeHt ?@ ‘f’)gaaof an alarmcondition detected by

the vision al epbssPGindfy, ahmﬁhalmmmbfruptntﬂ@ powet suysply (OPS) & dilsp deplogedrover
supply (UPS) is also de device is intended to

ddi ti ognal
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system [0036 Figure 3 ustrates a 1ty of tware nodul es depl oyed
within the vi pr@eemfe&mweelllafyesgwt@m or video flashli ght PC 130. The video
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320, and an alvdeo rendi;ulagls;/etrenaplede@ﬂas?rllgBBBC 10 thdébélapmmeﬁC 130

|nvention is dt(aar%g{oylsJ (tahree software modules or applications: a 3-D video viewer or
rendering application 310, a system monitor application 320, and an alarm
visualizer application 330. Although the present invention is described
llustratively with various software modules or sub-modules, the present
invention is not so limited. Namely, the functions performed by these modules
can be deployed in any number of modules depending on specific
implementation requirements.
[0037] The 3-D video viewer or rendering application 310 comprises a plurality
of software components or sub-modules: a video capture component 312, a
rendering engine component 313, a 3-D viewer (GUI) 314, a command receiver
component 315, a DVR control component 316, a PTZ control component 317,
and a matrix switcher component 318. [n operation, videos are received and
captured by the video capture component 312. In addition to its capturing
function, the video capture component 312 also time stamps the videos for
synchronization purposes. Namely, since the module operates on a plurality of
video streams, e.g., applying a plurality of video streams over a 3-D model, it is
necessary to synchronized them for processing.
foo38] The rendering engine 313 is the engine that overlays a plurality of video
streams over a model. Generally, the model is a 3-D model. However, there



illustratively with various software nodul es or sub-nodul es, the present
i nvention is not so limted. Nanely, the functions perforned by these
nodul es can be depl oyed in any nunber of nodul es dependi ng on specific
inplenentath@wg j ements. [0037] The 3-D video viewer_qr rendering
application 31 B@%ﬁ%@ises a plurality of,ﬁpftmare Conpoggﬁpgu%ymwnz

sub- nodul es: a video capture conponent 312" a rendering engi ne conponent
313, a 3-D viewer (GQUI) 314, a command receiver conponent 315, a DVR

control compongnty, 316 8iEllwhSRd 9lp 6PARAREE 3D hbdel b aBBidd &s gl t cher
P on, 'V S a cap?uE@dédoy ?\é’e

conponent 318. operation, videos are recelrved an vi deo
capt ur e conpondepgendiry on thesalphlication.t Dhe 24D mmdelicambe afplan tayowt oft anbuildintg o

capture conpongnt 312 a t stamps_ t.he.videos for synchronization
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streams, e.(.,ngdeRkyAIPGvaraidWiithbinioddl. Mtk Bdapthvesss nidtR, Video i shedal , it is
necessary to synchronized them for processing, [0038 The rendering engine

313 i s the engPyaslaichan the3 nagdel whendhe Vviewgr ¥iews the scese frogna VIeWRg a nodel .
Ge Ily, th ' - D 4 .
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can be appl i edthasamedra lochtiparifthayiewing beglamplposais wery digsimilaiortbatadf thean be a

pl an | ayout of a building, for exanple. Video is shown in the vicinity of
the camera | ocTYH: and not necessarily overlaid on the nodel. In the

adaptive 3D nodeds; THel8D Vieweh (BUI) Idasehaistatheldreprabalniée inteligde fohdlowi ewer
views the scene froma view ng gse that is simlar _to that of the
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pose values) to the rendering engine 313. The 3-D viewer (GU!) 314 also

controls the DVR 216 and PTZ cameras 205 via the DVR control component

316 and the PTZ control component 317, respectively. Namely, the user can

select a recorded video stream in the DVR via the DVR control component 316

and control the pan, tilt and zoom functions of a PTZ camera via the PTZ control

component 317. For example, a user can click on the 3-D model (e.g., in x,y,z

coordinates) and the proper PTZ values will be generated, e.g., by a PTZ pose

generation module and sent to the relevant PTZ cameras.

[0041] The commands receiver component 315 serves as a port to the alarm

visualizer application 330, where a user clicking on the alarm browser 332 will

cause the commands receiver component 315 to interact with the rendering

engine component 313 to display the proper view. Additionally, if necessary,

the commands receiver component 315 may also obtain one or more stored

video streams in the DVR to generate the desired view if an older alarm

condition is being recalled and viewed.

[0042] Finally, the 3-D viewer (GUI) 314 interacts with the matrix switcher

control component 318 to obtain full resolution videos. Namely, the user can

obtain the full resolution video from a camera output directly.



rendered by the rendering engine 313 by forwarding pose information (e.g.,
pose val ues) to the rendering engine 313. The 3-D viewer (GUJ) 314 al so
controls the DVR 216 and PTZ cameras 205 via the DVR control conponent 316

and the PTZ“Q)()% L. component 317, respectively. Nanely, can

sel ect a recor %ﬂﬁ“ eo streamin the DVR yja the DVR co%éﬂﬁ?f({@@%&ﬁent 316
and control the pan, tilt and zoom functiohs  of a PTZ canera via the PTZ
control conponent 317. For exanple, a user can click on the 3-D nodel
(e.g., in Xx,y, ' Lk rated,
e.g., by a PTZ{DB"%O?H enera %%@9%55 Igggﬁggé%gqép }59%#5%#%@5/’89?? ° caner as.
[0041] The cormanmdeneras@r\seb-m@dqbwmtalah‘sbmvsee@taﬂ;) 38 antalamn statusal ar m

vi sual i zer appl cat i on, 330, where a k, ?q t he al arm brovvser 332
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rendering enghge, &Pa@ﬂﬂ%tuéb?ode%séﬂ&hh@hetnhswbﬁa@n albeWstabsitispiagal 1y, if

necessary, t he com"rands recel ver corrponent é al so obtain one or nore
stored video gngleammmmnb3@/RTh@a@éméqrgw&ert(ﬁ%ﬂ&i 32 setvesi as@ praphicabl der

alarm condi ti @geﬂ inteRat8% 'éﬁ&ﬁltﬁfﬁs@rqg sUleEVRE: vné\p%%f vgh @é ‘)éftenflgealgf

viewer (QUI) 3 eracts wth e matrix swtche con conponent 318
to obtain full comditibng.i on vi deos. Narrely t he user can obt ain the full

resol ution videqg fr a, canera out ' 2004/

T Us2004/ 010f8%1" TR Biefll e Recdhr cametion 3 PG LR SR an@amBpr i ses
a plurality of cémuﬁmar ., 56 FESHIRIY 15y 8 VBALSYstaH Wr §dm an afdral datlbases €Thd CUI )
332, an alarm status ora e update engl ne conponent 334, an al arm status

recei ver conpoR@fN S@Qé Pf%ﬁﬁsé%@qﬁ"'@‘?%ﬁfﬁ 38 seriesdemarkwhaiberanaamaiy an
al arm status dig dW d&'é?ﬂér‘i‘t?cl% Epotiefed aﬂ&eﬁ eﬁr I RrQV5iSm 6Els 332

serves as a graphi user |n?erface o al'lo user t'o select the
vi ewi ng of var dmplaaymtgma <|:Ca‘np@ﬂlesnt B39 ¢dlhdispiayribe alanovennditionsak g, rin atcatars

Fecei ved by a SaReg Bels BfkeTaddell dlimp hodorfi @ Sroie A ¥ Bl goa™
processor corrpon@cmnoﬂ/w ralmn tondrtidris aveshban ina r@babmrlefnd fcdorinailiged and
cleared or res ed and so on. In turn, alarmstatu
he alarm status storage update engine 334 is tasked W|th updating a system
alarms database 340, e.g., updating the status of alarm conditions that have
been acknowledged or responded. The alarm status storagé update engine
334 may also update the alarm status on the vision alert PC as well.
[0045] In one embodiment, the system alarms database 340 is distributed
among all the vision alert PCs 120. The system alarms database 340 may
contain various alarm condition information, e.g., which vision alert PC reported
an alarm condition, the type of alarm condition reported, the time and date of
the alarm condition, health of any PCs within the system, and so on.
[0046] The system monitor application 320 comprises a plurality of software
components or sub-modules: a system monitor (GUI) 322, a health status
information receiver component 324, a health status information processor
component 326 and a health status alarms storage engine component 328. In
operation, the system monitor (GUI) 322 serves as a graphical user interface to
monitor the health of a plurality of vision alert PCs 120. For example, the user
can click on a particular vision alert PC to determine its health.
[0047] The health status information receiver component 324 operates to ping
the vision alert PCs, e.g., periodically to determine whether the vision alert PCs
are in good health, e.g., whether it is operating normally and so on. If an error



di spl ay engi ne conponent 339 will display the alarmconditions, e.g., in a
col or schene where acknow edged al arm conditions are shown in a green col or
and unacknow edged alarm conditions are shown in a red color and so on.
Finally, thg tatus storage update engine 334 is i th _updating
a system aI arms dlg?tiébase 340, e.g., updat 2‘?—% t he stat USL%fI%S%gV?#@(%ndltlons
t hat have been acknow edged or responded. e alarm status storage update
engine 334 nay al so update the al armstatus on the vision alert PC as well.
tem al arns dat.abase 340 |

among al | the Biaaerog: beeat SE3es MHAmlE i S tnarL 322 cSbas Hy

contain vari ougrrg&@fmg:pmhéhwps,bmuyr(m@ on, e.g., which vision aI ert PC
reported an alarmcondition, the type of al arm condi ti on reEorted the tine
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interface to mduqyawimntl@aahéé]reﬁuegt phursaldnty of vision alert PCs 120. For
exanpl e, the user can articular, vision alert PC to determ ne
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operat i ng nornb:lmsuae.dwaé@llmmnomeats\w lmthevwezalbaysiqmmenm/sas@dﬂm019722

-12 is detecte L nt 324
reports an erggp{e }ﬁfﬁﬂggg ﬂ%%ﬁ‘l@??é\%rﬁ@% aﬁgrr' ?ﬁggb&%(é%%r q ngturn t he
heal t h st atus syrfobrariednThis dioescarrsistemyseeves d2hsuse theat lataim mrtdituamalar@g a
decisiononthesttuso he. error, Far exanple,.jt can si

error via the PioReihrSRaHtestindie aicihat de SEAgbRd visbis ZHRPGPRY RRH 204 | ous
functions, e. gretrisliggect the attention of the user that a vision alert PCis
off line, schedule_a maintenance request, and so on. [0049] Finally, the

video flashl i gl#9503yigeia 4 Hlostiates aspigrabiycof software mpdules deployed within the

vision alert system 120 of the present invention. The vision alert system 120

employs a vision alert application 410 that comprises a video capture
component 411, a video alarms processing engine component 412, a
configuration (GUI) 413, a processing (GUI) 414, a system health monitoring
engine component 415, a video alarms presentation engine component 416, a
video alarms information storage engine component 417 and a video alarms
AVI storage engine component 418.

[0051] In operation, videos are received and captured by the video capture
component 412. In addition to its capturing function, the video capture
component 412 also time stamps the videos for synchronization purposes.
[0052] The video alarms processing engine component 412 is the module that
employs one or more alarm detection methods that detect the alarm conditions.
Namely, alarm detection methods such as methods that detect objects being
left behind, methods that detect motion, methods that detect movement of
objects against a preferred flow, methods that detect a perimeter breach,
methods that count the number of objects and the like can be deployed in the
video alarms processing engine component 412, The methods that will be
selected and/or the thresholds set for each alarm detection method can be



nmodul e 342, e.g., a TARDIS tinme synch server. The purpose of this nodule is
to ensure that all conponents within the overall system have the sane tine.
Nanely, the video flashlight PC and the vision alert PC nust be tine
synchroni Ze@vo?o%?u{;ls”e consi stency serves to ensure that alarm conditions
are properly reported in time and that tiﬁ st amped vi d86TUSFUYBYFer | y
stored and retrieved. [0050] Figure 4 il'l'ustrates a plurality of software
nodul es deployed within the vision alert system 120 of the present

i nvention. The_vision, al.ert, system 120 | oys a vi,Si,0 | ert | i.cation
410 that - compr FURUERY, 71188 the Rl sTToniaarteont 4 de ot forfBlibhs s T ng
engi ne conponestwHidR videos WiMbeSApRIrtOR d1$3 kdntdlidd by the corfigiraton @U) 414, a
system health nonitorin engi ne conmponent 415, a video al arns presentation

engi ne conponef@MBament413\aspé@ll.al ar ns i nfor mati on storage engi ne conponent
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operation, videos are receive by the video capture’ @o’rrponent
412. |In additidiPPanda @DB&pchannels fonoemimamjcatings witheshergavices, eqgortbenent 412

2l arms processtige Beiel Sstpdl Y AHSARLER Ha e e, IRE e Tone or
nmore al arm det @gitérameaith heskitoring lengRlesvimponentd t8 seves do maniter theNsveealy ,

al arm det ecti on net hods such as net hods that detect O«E)i ects being |left
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agai nst a pref ; t | | f met hods
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Snoas sanse RN Gba W ber BB I SRR BR8P il o
conponent 413.ddtabdse422.configuration of which videos will be captured is
b LA TR DI =N RPN
and ODBC channgy glah@lcon@fit dver bifefkorkichBnRéiNgly. Ay bR 418 web Server 820, The
alarm condition can be forwarded to a video flashlight system 130. Additionally,
the detection of an alarm condition will also cause the video alarms information
storage engine 417 to log the alarm condition in the alarm information database
422, Additionally, the video alarms AVI storage engine 418 will also store a clip
of the pertinent videos associated with the detected alarm condition on the AVI
storage file 424 so that it| can be retrieved later upon request.
[0055] In one embodiment, the processing (GUI) component can be accessed to
retrieve the stored video clips that is stored in the AVI storage file. The
forwarding of the stored video clip can be implemented manually, e.g., upon
request by a user clicking on the alarm browser 332, or performed
automatically, where certain types of important alarm conditions (e.g., perimeter
breach) are such that the video clips are delivered automatically to the video
flashlight system for viewing.
[0056] Finally, the video flashlight system 120 also employs a time synch
module 426, e.g., a TARDIS time synch server. The purpose of this module is
to ensure that all components within the overall system have the same time.
Namely, the video flashlight PC and the vision alert PC must be time
synchronized. This time consistency serves to ensure that alarm conditions are



video flashlight system 130, a distributed database and so on. Thus, the
system heal th nonitoring engi ne conponent 415 serves to nonitor the overall
health of the vision alert PC and to respond to pinging fromthe system

noni t or apﬁ)ldz%@} 1194320 via a network channel. For exang#},@t]wg%%zsystem

health nonitori ng engi ne conponent 415 determ nes that its
functions have failed, then it may report i1t as an alarmcondition on the
alarms information database 422. [ 0054) The video al arns present ation
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to the video ashl i S or_view n i na e Vi
flashlight syst@me SQ@Q%P?(?GBLQI”}? e g I,stgg,?is%)m%@@pgy ﬁ‘?’%e ug%e nu@g?rARDl S
time synch Seraféensmev%%%r@icohmrésw%r% Visior BaiisAlER siémhsaéﬁd

conmponents W thin the overal | system have the same tine. Nanmely, the video
fl ashl i ght PC video réndeyingi statiansdetg. F\@&mﬁasnbghttrenden@ayﬂtemmozé@dlcmds t| me

OO Sbons! 01045 ASRIEEA, SO SO YR A oL g

vi deos are progefdrye aiultiptidrsy raisingehe eﬁuﬁNenéWﬂecﬁhw ;ﬁéﬂ@&vhél&yantagdatupgr ty

net wor ks commgéncs%tr '%n%r& S, rlnglrn%nao ntla?ﬁ'\reats to guards’ attention, and presenting
information in a context that speeds comprehension and response, and reduces
the need for extensive training. When security forces can understand the
tactical situation more quickly, they are better able to focus on the threat and
take the necessary actions to prevent an attack or reduce its consequences.
[0059] It should be understood that the various modules, components or
applications as discussed above can be implemented as a physical device or
subsystem that is coupled to a CPU through a communication channel.
Alternatively, these modules, components or applications can be represented
by one or more software applications (or even a combination of software and
hardware, e.g., using application specific integrated circuits (ASIC)), where the
software is loaded from a storage medium (e.g., a magnetic or optical drive or

. diskette) and operated by the CPU in the memory of the computer. As such,

these modules, components or applications (including associated data
structures) of the present invention can be stored on a computer readable
medium or carrier, e.g., RAM memory, magnetic or optical drive or diskette and
the like.
[o060] Although the present invention is disclosed within the context of a vision

alert system, various embodiments of video rendering can be implemented that



whi ch we have built functions that we use for sending real-tinme tracking
positions, PTZ pose information across the network. [0058] Figure 5
illustrates an illustrative system 500 of the present invention using
digital vid i.ng, whereas Figure 6 illustrates an_illustrative system
600 of the g‘&egog‘{r{ﬁqimﬁventi on using anal og i deo st reani n§CTPRILY0IT22
illustrative systens are exanples of the general scalable architecture as

di scl osed above. Nanely, the present architecture allows a systemto easily
scale up the n : i de ur, SH i; [L84,0N
based alert stati (;%ﬁt]én Fgasﬁgﬁg\gl% %afréléﬂ'a%ﬂﬁﬁlghst@é—%g%@b éid??géé'§l§§°P¥Q%I i ght
renderi ng systawsrydargdadlimbdrest canierasraioag deperimgetsy stchnthat tHdavidey flashiight

present inventio rovides topls that act. as force ltjpliers,, raising the
Bl foct | veness BRtaB L ortpuset Eomurein SinuGia i el DR STeYeniSts “br i ngi ng
potential thregkihg vBMAIoH ToraldeRBFEAN. “virtQEl BULFIBAL bRthe paHirAétBRbf @n i n a
context that speeds conprehension and response, and reduces the need for

ext ensi ve t r ai MPAEredigeea.s Eeuexampledihisseordigurationds eaudiMalenhits a bigd flyipg)
situation nore i : ; t e d

t ake the necesaslgllrf%’/m;éc%!?%ﬁr}g@rgﬁghr%eﬁgmﬁég g%f%@cﬁlofggﬁpgiﬁé [ %sgl‘@%hgéeg%gnces.
[ 0059] It showiewlpassesifrost awpdrtian of the paximetastonardihersportiomptbaeides or

appl i cations .scussed ahpove can i npl egent ed as g physical device or
Stbsyst em t hat TG AR " 2 teRRlerbisRes M AT L yBeBA oRL repiovat

Al ternatively,cdm&as (89dW Ssbset 6NR EREMUMIST GTRRAIISHNS VRIzdsF R oveglaly @REesent ed
by one or nore software applications (or even a conbination of software and

har dwar e, e. g.theueedgl wiilplignaringsithenddeas frometkeycameras; itothes words, the |
where the sof i r i : RRARREIC or
optical drive %dr‘&églofs\ﬁ%%@m;br%u%H@é?daé@fr@gﬁ?lg‘;a@éﬂ%‘vfeﬁr ?erts%grmry tSlfy'ct he
conput er. As slhus, it is hessibledd gresatly iccrapsm thet ruroberagfwaimemas witbodt ncl udi ng
associ ated data Stﬁ%&ﬁurﬁf% t?f t he resent.ti%ﬁ/‘nti on can be stored on a
conput er r eadaEEWNGIENNG, FRSAMeniop;of the gedurity menory, magnetic or opti cal
drive or di skegbéed] aWHile theefokédoing istiesiedAblidntbtimbhe dTtes prdsehtiv@Bihtioh) | S

di sclosed within the context of a vision alert system varioqus enbodi nents
of video rendethagandfuriher pmpodiresnts af thedoventiopanay be dexisepwitheyts2004/ 019722

-15 departing from the basic scope thereof, and the scope thereof is determined by
the claims that follow.



are not in response to an alarmcondition. For exanple, it is possible to
deploy a very large nunber of caneras along a perineter such that the video
flashlight systemis configured to provide a continuous real tinme "bird's
eye view', "walking view' or nore generically "virtual tour view' of the
perinmeter of a nonitored area. For exanple, this configuration is

equi valent to a bird flying along the perinmeter of the nonitored area and

| ooki ng down. As such, as the view passés fromone portion of the perineter
to anot her portion, the video flashlight systemw || automatically access
the rel evant videos fromthe relevant caneras (e.g., a subset of a total
nunber of avaijaimel e videos) to overlay onto the nodel while ignoring other
vi deos from other caneras. In other words, the subset of videos will be
updat ed continuously as the view shifts continuously. Thus, It is possible
to greatly inRcreaggndthsd RoiHhétitoRh Sﬁl@ﬁét%?\e‘@cbﬁé‘ﬂomd?%ﬁfme' mng the
attention of the security staff. 61] eforegomgls directed to
embodi ment s of theromdmthree\dmnsmal m@dﬂ&ftwenarther embodi ments of the
i nvention may be fromthe basic scope thereof,

and the scope the%gé#v I%Sa Hﬁ{%f m;ﬁﬂ‘?/?cfeb%,@dcl ainms that follow -16- C ains:
1. A nethod for rrwed:twelyrrgnderldgefastnewmg bycaeuser acsubset ofisaid plum@lityofdi ng a

t hree di nensi.on nodel of the .scene; . receiyv Iur I|t of I nput

i deos: - and JBELRPaSPYerRish bElP 6 s duteng! B9ed bt AbtsfsBe ettt sa o
plurality of intespohseviodepsseqrameted. onto the three di rren5| onal nodel of the
at | east one scene in response to a pose paraneter. 2. The nethod of claim
1, wherein said pose paranmeter is selected in accordance with an alarm
signal, so that tiRge FRARS daimnt WHERSN %@lﬂ%&é%gré?ﬁetéﬂs s%féé?ed% the nodel
associated with an area associated with said alarmsignal. 3. The nethod of
clai m 2, whereterdargegwith an alasmgrignal.ise thatibe a&r@enn@ymwdemramdﬁrmgtoéam on
method. 4. The mtthgﬁno%}al Qésg,'c{&{%wﬁﬁlgﬁ QF‘Ja HBE{ ﬁ'vﬂﬂr sdif Gk dighat’ gnal s from

at | east one sensor he at 1 eas

3. The method of claim 2, wherein said alarm signal is generated by an
alarm detection method.

4, The method of claim 1, further comprising:
receiving signals from at least one sensor deployed within the at least one
scene.

5. The method of claim 2, further comprising:

highlighting a portion of the at least one scene to indicate a location associated
with said alarm signal.

6. The method of claim 1, wherein said subset of said plurality of input
videos is continuously updated to provide a continuous virtual view of the at
least one scene.

7. The method of claim 1, wherein said plurality of input videos are provided
by a plurality of cameras, wherein at least one of said cameras has pan, tilt and
zoom (PTZ) capability, and wherein operation of the PTZ capability of the PTZ



scene. 5. The nmethod of claim2, further conprising: highlighting a portion
of the at |east one scene to indicate a | ocation associated wth said alarm
signal. 6. The nmethod of claim1, wherein said subset of said plurality of
input videos is continuously updated to provide a continuous virtual view
of the at |east one scene. 7. The nethod of claim1l, wherein said plurality
of input videos are provided by a plurality of caneras, wherein at |east
one of said cameras has pan, tilt and zthm (PTZ) capability, and wherein
operation of the PTZ capability of the PTZ -17- canera is controlled by PTZ
val ues generated responsive to the user accessing an interface. 8. An
apparat us forcafifh i€¢dri@igd by PI2\vaRR8 GEfbiafed EaPRSIV Bhe Bsel dticabiih

cameras for providing a plurality of i"nput videos; and a video ren erlng
syst em sel ectangteffacendering for viewing by a user a subset of said
plurality of input videos overlaid onto a three-dinensional nodel of the at
| east one scene in response to a pose paraneter. 9. The apparatus of claim
8, further comri @inrqppatatheﬁmeﬁering af IeastMSESdenalc@mprismt em for generating

an al arm si gnal , a raneter i in cordance with
said al arm si gnal a 'Hal'tﬁﬁ C?Wspﬁﬁ?%@' ﬁﬁ‘gl%‘&'f’@ﬁgssf'?pé‘ﬁ PRPBF an area of

t he nodel associ ataemew rbhderl‘hgis)%@erﬁ%l@eﬁl\lelyefdnderﬁd”g faavﬂwmy By &usergnal . 10.

The apparatus of cla

sai d al a ner at ed
T R act whssial el plural e init Hideas ANSTo SNtEa thisediensianalcassl oL, ng:

receiving si QHé'a?leEét%ﬁ@éceh@%Fes@Bﬁsé@@ﬁUsed&%r%ﬁé@' within the at |east one
scene. 12. The apparatus of claim9, further conprising: highlighting a

portion of the at | east one scene to indicate a | ocation associated with

sai d alarm signal rnd3ppdfifubRiditl s Surtler SbbMig atRSEFoR: RabA bkRPet of said
plurality of 1 nput

alarm system for generating an alarm signal, wherein said pose parameter is
selected in accordance with said alarm signal, so that the rendering includes
rendering of an area of the model associated with an area associated with said
alarm signal.

10.  The apparatus of claim 9, wherein said alarm signal is generated by an
alarm detection method.

11. The apparatus of claim 9, further comprising:

receiving signals from at least one sensor deployed within the at least one
scene.

12.  The apparatus of claim 9, further comprising:

highlighting a portion of the at least one scene to indicate a location
associated with said alarm signal.

13.  The apparatus of claim 8, wherein said subset of said plurality of input
videos is continuously updated to provide a continuous virtual view of the at least
one scene.



videos is continuously updated to provide a continuous virtual view of the
at |l east one scene. -18- 14. The apparatus of claim8, wherein said
plurality of input videos are provided by a plurality of caneras, wherein
at | east one of said canmeras has pan, tilt and zoom (PTZ) capability, and
wherein operation of the PTZ capability of the PTZ canmera is controlled by
PTZ val ues generated responsive to the user accessing an interface. 15. The
apparatus of claim8, wherein, responsiveé8to a determnation that a view ng
angl e of one of the input videos froma camera |ocation thereof is
sufficiently dissimlar to a viewng angle of the user, said input video is

shown in a Vvigi nithy NpafAioCANRT & wHFEh saild pAidiit) OF inpueligabslafen sai d nodel .
16. The apparatus of claim1, wherein, responsive'to a determ nation that a
vi ewi ng angl eprevidesby efplyrality iof gamerasdwberein dfreast eaenef said seameramhaseareof is
sufficiently gissin L2 LA jdeo is
shown in a vﬁt@ﬁ&f@?é@iﬁ%@%%g@%ﬁﬁo@eﬁ%&%n‘g?ﬁ%\%-rzleygﬂab'gﬂlbgg‘l\éld nodel .
17. A nethod PTZ camaia iscontpoledsydE, valoespgersratgd regsponsive g the user

conput er-generated thre i mensi onal nodel of the scene; receiving a
plurality of ?%ﬁﬁ?‘"@?ﬂgﬁg;aﬁet ecting abnormalities within the scene from
said input videos using an alarmdetection nethod; generating an alarm

signal responsive_to said alarmdetection nmethod; = and selectively rendering
a subset of shd Jlthﬁra_&P?E%}”so?{?mﬂBlé’ W)'I%@Bs’eéﬁ’ﬁ'b““’te_ﬁ@ a gﬂ?@%’"ﬁﬁ"?@géf/%nal model
gLng?ﬁa ﬂ?tene ViewWifly AnYle'df éAk of tHRNRPitiddo8 dforP s ThmrIRLAtEH therettisd

Y sufficiently dissimilar to a viewing angle of the user, said input video is shown in a

vicinity of said camera location and not overlaid on said model.

16.  The apparatus of claim 1, wherein, responsive to a determination that a
viewing angle of one of the input videos from a camera location thereof is
sufficiently dissimilar to a viewing angle of the user, said input video is shown in a

vicinity of said camera location and not overlaid on said model.

17. A method for monitoring a scene, comprising:

providing a computer-generated three dimensional model of the scene;

receiving a piurality of input videos;

detecting abnormalities within the scene from said input videos using an
alarm detection method;

generating an alarm signal responsive to said alarm detection method:
and

selectively rendering a subset of said plurality of input videos onto the

three dimensional model of the scene from a virtual viewpoint that best highlights
said abnormaility.





