METHOD AND SYSTEM FOR PERFORM NG VI DEO FLASHLI GHT

[ 0001] RELATED APPLI CATI ONS [ 0002] This application
woheisngoqoui ority of U. S. provisional applicati 8aTA82G08/019672

nunber 60/575,895 filed June 1, 2004 and entitled

"METHOD AND SYSTEM FOR PERFORM NG VI DEO FLASHLI GHT",

U.S. provisional patent application seri aI no.

60/ 575,894, filed June 1, 2004, entitled "METHOD AND

vanace M HIE SNDLSYSEEM R PERFORNING ViDEO
D 2Pt Cat | o0 FEAGHLISHPEL, S0/ 570,00 11 e
ALERT". [0003] FIELD OF THE | NVENTI ON [ 0004] The

RoG§eNt REVATEDCAPREICATIONS! el ates to inage
proCessing, and, nore specifically, to systens and

nmet hods for prOV|d|ng i, mrer si ve surveill ance,

PDeBios  iiSmaRPRERSSY CIiME RRATHY Ofrl) . ﬂypwsaqnaéra@thahon serial
Birfet OLERle i JRRBUECH N SKEISRILAOMER EIAD SYSTEM
£ OO B REATRIARIGNDI MEO THEAS NIZEBHTONU SO qo6Yisiomak patent application

SALo L B0RTSPLE! TR LRAIC o, HOBB SR RD D Srorem

EOREVA éﬂ. A RER 'SE@URWF M?)R{I?ORIN@‘SENS@IR WMANAGEMENT AND

rendere nput er he site. These systens
SIT@AVTIONAUS@WAI%ENESS”I IandngS tpreviglonal @pplieatian sedal number

Ko S Wl Y, S0 AR KRGS bR IefMision

neglrtri me vi deo feeds fromthe cameras. One exanpl e of
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are managed by overlaying the video from these cameras onto a 2D or 3D

model of a scene.
[0005] BACKGROUND OF THE INVENTION

[0006] Immersive surveillance systems provide for viewing of systems of
security cameras at a site. The video output of the cameras in an immersive
system is combined with a rendered computer model of the site. These systems
allow the user to move through the virtual model and view the relevant video
automatically p resent in an immersive virtual e nvironment w hich c ontains the
real-time video feeds from the cameras. One example of such a system is the
VIDEO FLASHLIGHT™ system shown in U.S. published patent application
2003/0085992 published on May 8, 2003, which is herein incorporated by

reference.



When streaned over the communi cations network of the
systemor otherwise transmtted to a central view ng

wat@siieony1 t ermi nal or other display unit wher ep¢h®@s2005/019672
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joystick., Although thi ives great freedom of ..

| Kipudng gietien ahdempieldir dspRye I8erna; e fbctiveages of the
agyseillaheeessentially get lost in the scene being

vi ewed, and have difficulty noving the point of view

back to a useful position. [0010] SUMVARY OF THE _ )
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to an aspect ,of the invention, .a surv illagce syste

¢ Bithaugh flas s Srentitoadpra ot e g8ten eRd TPevRIBP R Cuhe user,
r RSRES hiiNes W 868 BfeRentially get lost in the scene being viewed, and have

difficulty moving the point of view back to a useful position.

[0010] SUMMARY OF THE INVENTION

[0011] It is accordingly an object of the invention here to provide a system
and a method for an immersive video system that improves the system in these

areas.

[0012] In one embodiment, the present invention generally relates to a
system and method for providing a system for managing large numbers of
videos by overlaying them within a 2D or 3D model of a scene, especially in a
system such as that sh.own in U.S. published patent application 2003/0085992,
which is herein incorporated by reference.
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respective portion of the site. A viewpoint selector

is configured to allow a user to selectively identify
w@200582¢00i Nt in the site fromwhich to view t heRCHUB®0D019672

a part thereof. A video processing system is coupled

alabBsn; naiAsRBRbgh ﬁ@gé{e@@fiﬁgf‘ﬁw&ﬂ%é aY‘Evaé RS §f4m for a

phits had Ya QilueAiberafs camedss teadhe grodecihgeaV rebpestive VIdeo of a
therefrom The video Processn ng system has access to

cispaciye pattian of thengtes A wiewpeint selReiop isseafiguigd to allow a user
S%S\Is&gbtr \gé;‘)??cf&nff dQ Did mﬁPfﬁHHE%ﬁtferﬁ’(ﬂrﬁ'wﬁlgﬁlt? WA the site or a part

I mages espo O ayviewo rom-t
vingnpof. A video pnbce&’rsnrag systast isacquplied wrthdheaﬂxe\hmet selaetor SO as
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asyshemt haalaqceselteca scanputbs enodsl a)fhtheplslhe al The wideo processing

CHRIARY e fORT e COMBERS MPOPLIRALTERP YS9 Comsonding to a
p(/l%ﬁﬁéﬁh’é%l?’eﬁbﬁmhee\ﬂgwﬁéﬁ Gf \/Vhléﬁ%tfléé%’ﬂat périonlsest 184st one of

caneras to transmited to the vid rocessi ng

s’gm wideo$ 09 byprididcontsi thg campuier teedels ifgetwd»eo tecessing system
1[} tio a survelllaimce st em for

IO

Pl oot oL A T ALTawef oA Videq fotfdl Sveigm receives

shaeaidentiBfty e defpbRABNdINEAsEdrsn ahs Sidvisoirt amoﬁﬁﬂlcally selects
frames each corresponding to a real-tinme imge of

parsubeet ehibesplueglitpaticaraerast thatis gererating ividesn @l@yant to the view

3P A Pob P e b B, o

aa@hééscw&) tffaﬁn Oiba sEbsstant dahterabht Grmeramsmitteditdethe video
processing systemis connected with the recorder and

ppmﬂeéélﬁgm)@ ck of the recorded data streans. The
vi deo processing system has a renderer that during

p@ay‘gack A trc'i‘l rtﬁcﬁi&ﬁ %Qé@ctséf %”ﬁlv%ﬁﬂgﬁgé e%d?g@ﬁ@hcg system

Vi eW olnt o

sfdrea gredha@pl | esat pleraiit;o of hmnnaaerem:h gehar&tingeanrespective data
fromat | east two of the caneras releyvant to the vie

THECHNEGCPista SUPRY BglideRd SeiegcRla/IdEQ JrRRIRSFAG KfOMEsponding
rfoc‘ti P@aﬁ‘ﬂn{éqﬁnégé‘lﬁ gaﬁ%g h%tg B d TAh EMEEKSE S8fime stamp

em duri ng esn ironi zer distributes
timhcraimerdfed meaWHEnemesretad}tlmae imagdenvas rmade by the associated
camera. A recorder system receives and records the data streams from the
cameras. A video processing system is connected with the recorder and
provides playback of the recorded data streams. The video processing system
has a renderer that during playback of the recorded data streams renders
images for a view from a playback viewpoint of a model of the site and applies
thereto the recorded data streams from at least two of the cameras relevant to
the view. The video processing system includes a synchronizer receiving the
recorded data streams from the recorder system during playback. The
synchronizer distributes the recorded data streams to the renderer in
synchronized form so that each image is rendered with video frames all of which

were taken at the same time.
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synchroni zed formso that each image is rendered wth
video franes all of which were taken at the sane

W 2008/1@01L5] Accordi ng to anot her aspect of thRCT/US2005/019672
i nvention, an imersive surveillance system has a

CloUASy o< ARordRET 47T R LREREL O e REENIAE A rmersive

| sueliance esystérmhhadiea pluraktyi ofy camees®agd prducing a respective
receives the video therefrom The inmage processor

pYidan o s IeRPPRFPPTERREH Ecsiien AriMAdSRIGICRE SRS c@npacied with the
: . . . Dases
"BRAIeP lor! OfinstdsCand JeEaRBL NAE WiLE \}Bgféﬁ#{rﬁ. A*rhléss.gfagé“ Brocessor

e0s are relevant to
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TR b AEAACe B 15 PO v Riviron.
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ed wth and receives™i
i imageacA i wiew neonitumler caiplarb g dine rimagkaproaessars peovides to it data

1 Befiing fhe, FoRalRie Be SRANaR B Yaw Gomieisnas Hso Bpled it

CORP'rbEEes SRBULY frBeh GAl mitdrafa@maviRibndE¥bRfonent that allows a
indicating a selection of a viewoint and field of

viisar tb seladtivalyrgodify theawiewpoint. of the video froma
plurality of cameras in a surveillance system A

f ' . hat ' .
TR7 oneteafliforh, i el R Fieh, £ Gelily comprises
relcewaiy data fiden farelmpuefdevicenindicatingna | deléstionTBE awWie®Point and
fromthe subgroup of cameras is transmtted to a video ]
pield f yiaw for \jewkg afilepstsome ofthrevideedramenpleisalily of cameras in

V. S r H | N
D HIAESiel A S0P rioBHrRAR Thlfs that are in
tibeafiored duch thatethoseotarhésviawgenstatefviddes relevant to the field of

whi ch at |east a portion of at |east one of the videos

i Yewvisridantifieshtidea videedipmtibe sHhgspup pheamargeds draasmitted to a
I: a Vi ; j f o |

ia8b 3BERLrn A VRS B, '6KbrRgy AT Bl WARR processor by

crenglering cimmagiesb érotm aan oontgiutdr haoddl eolv ithike csiteg nelkereiry the images

system thereby. reducing_the, anmpunt of data being |,
(9tFRSRongda the figk of ffﬁ%@@s‘éﬁwpo[fﬁ@?ﬁe Alledn dihigh at least
tﬁorﬁeﬁtcﬁ%{t 1858€6he OF tﬁé‘%ide@éqgtd\/érr‘lagﬁoﬂ?ﬂ ﬂfédgéﬁﬁgu?er model. The
survel |l ance system conprises recording the dat

simagmssare displayars tofa viesvesy shdnthenvidee fsommat deast some of the
recorderﬁf The data streans are recorged totggt er in,

cameras that are not in the subgroup Is caused to not be transmitted to the
video rendering system, thereby reducing the amount of data being transmitted
to the video processor.

[0017] According to another aspect of the invention, a method for a
surveillance system comprises recording the data streams of cameras of the
system on one or more recorders. The data streams are recorded together in
synchronized format, with each frame having a time stamp indicative of a time
when the real-time image was made by the associated camera. There is
communication with the recorders so as to cause the recorders to transmit the

recorded data streams of the cameras {o a video processor. The recorded data
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synchroni zed format, wth each franme having a tine

stanp indicative of a tinme when the real-tine inmge
woRwsa@el by t he associ ated canmera. There is PCT/US2005/019672

comuni cation with the recorders so as to cause the

SRS s BobiBR Sl Bel oL e GET Deteg I the time

astaniRChicysst. Bath isheckhadefornhst pplt dyviednindicatey haststtion of a
on the tinme stanps thereof. Data is received from an

i ipwpoirdvand fiefeh iof atiewWgfon Wewiag: ableast spme é%pmenwdsﬁdfrom the
FPERERL A R o1, B8ttt T, BRITIRD pBRlbBy ronderng

tiflﬁagﬂsiﬁ@rrpamﬁpmer b:yodeﬁrtdethereﬂtel miwemf th@ninaages correspond fo
comput er nodel_ of the site, wherein the

clhier llgfdview frare theefiawaeing OE e SHenip igh @M%@ﬂta gpertion of at

t@%tsﬁlt\kg dithehliglodis !o‘?réﬁ idmB! theCbmbuidr rheas! F‘o\“’%ach image
€ Vi eos 'S over onto the conputer nodel or

emmlaremme vicledes\axtlaybd thersom isVieorhdyardes tileatctoave ime stamps all

| b and et co eI Sscheritg. ThedTIaRsgENS isplaved to a viewer.

d| splayed to a viewer. [0018] According to still

p@ﬁ er ideadingfotdif Aivbteat hdthod B?tﬁeeﬁ%ﬂﬁgn dtHedrecorded data
nms of caneras are transmtted to a vide

pstoearss @f calras iase rtr@@ehuté@d ta aniicgo pm@@ss@e@aie islaeceived from

i ndi.cat,i n a sel ect a wp0| nd f.i

PR R ki 2Rl Tdirditl a SRR ot \IRiRdinf plitaig of view for
CABRAMRS - atﬂie\ésﬁ%@nﬂb ol e w&je@ﬁwttﬁé vhrnBrddleAviidee dlsplay is
processor WI]%i.eren ering images froma conputer nodel

t genetiated tlnera\gé@o cdoecesyBnby t ©ndrENg | igageast fr@m\/a computer

from sai.d, Vi a e

RBEE o, SHBSRle ebBS rbSichaotd BectobtaF idy, from sad
t iewpeimWwiehe raméeuh whieq atnregsisa yoetich opbeyeabt ttwoaof the videos is
viewer. Input indicative of_a change of the viewpoint

apveraid ok thepsoropeiRr mogal cEe | éﬂaga?nara displayed to a viewer. Input
gﬁg”t @égb?% @é‘?@;éﬁhe% &ﬁ?ér?c?/ﬁFﬂQld%l\Xe\ﬁné Fécelved The input

i nt of Vvi'ew or e vie

f iﬁ&i@sﬁemeﬁiesvfdmt gh&)deraﬂdr edns:tmasehtebfchahges)mmé)bemt of view
changes, The |imited subset corr to a path
t BF JigNievrRoiRg foea rp@(mfga BRI Vi @%arép imiiQdcpubsgt of all possible

BRI SSTh AR ed L 4 cbrspYa cifd RlPrblN §1d 8id.n0

It ona m) operation In a
control roomis transfornmed into a visualization

epoigjonMBRIBRODESCRIATION OF THEDRBAWINGS i zati on and
ef fective breach handling; [0021] Figure 2 illustrates

a[org%z:llu © FHSt?rte qro%vgg 2 |agrgpn elnjspra |P1/§ hso% tRe traditional mode of

operation in a video control room is transformed into a visualization environment

for global multi-camera visualization and effective breach handling;

[00211 Figure 2 illustrates a module that provides a comprehensive set of

fools to assess a threat;

[0022] Figure 3 illustrates the video overlay that is presented on a high-

resolution screen with control interfaces to the DVR and PTZ units;



tools to assess a threat; [0022] Figure 3 illustrates
the video overlay that is presented on a

whe@hne®ol uti on screen with control interfacesP€DUS105/019672
DVR and PTZ units;[0023] Figure 4 illustrates the

hfba%glrgmfggu%ehgt lgu Répgstﬁ gfjo&f‘riééﬁg théﬁg gzéser{t%g( o the user as

| higthlighteh icOR9 3dér &rintiyy @isplayl dricbas attestubhiistiigions
that are color coated to indicate if an alarmis

active or_not; [0025] Figure 6 illustrates a s eabl e .
sip9edm ar%aufeeéﬂuﬁérat% the, segipns aat gpe wleésoeféﬁetoamdlcate if an

i ras or a few hundred caneras quickly.
%?&@{%%ngévg? BIF| | ustrates a View Sel ection System of
the present invention; [0027] Figure 8 is a diagram of
sjoogsyr oni Eq:;hrdﬁ mustmte:a reescaleableysystein @'rsm'tm:yunerfoathe Blanket of

VS amarA ySTRT & festniaoe ar A T biiadres et tithy.

[0029] Figure 10 shovvs a map- based display used with
afhobéYTer SEiYEreV7 HRRtAYE £ Wiew &&Rsbtion sa%mém df tﬁé W@sér’ﬁﬁnventlon
software architecture of the system 700
facilitate understanding, identical refer ence nuner al s
hmanbeerFlgg@jS Vet slirgrapb i synchrenizad siafaacapture, replay and
I n comon to the figures.
% %@I’%X%E% ‘BE%%W&E\ [ 0033] The need for
effectlve surveillance and security mlitary
i robsyl | atFigure O isobhdiags@nuok al dat integratesr amdedisplay in such a
pressing than ever. Effective day-to-day operations
n&¥¥eMs continue along with reliable security and
effective response to perineter breaches and access
¢ ol
B | R S g P A ey Uped gt g Immersive video
neystear,y bases and other sensitive sites. [0034] For
i nstance at the Canpbell Barracks in Heidel berg,

RIS b AR A0 Bt

pl anned installation vvoul d have over hundred caneras.

Cijosfnt  "Pslgsciithte daderRanidihg Olentiohl rafblePide numerals have been
traditional nodes of view ng videos on TV nonitors
used, wherever possible, to designate identical elements that are common to

the figures.

[0032] DETAILED DESCRIPTION

[0033] The need for effective surveillance and security military installations
or other secure locations is more pressing than ever. Effective day-to-day
operations need to continue along with reliable security and effective response
to perimeter breaches and access control breaches. Video-based operations
and surveillance are increasingly being deployed at military bases and other

sensitive sites.

[0034] For instance at the Campbell Barracks in Heidelberg, Germany there
are 54 installed cameras and the adjacent Mark Twain Village military quarters

a planned installation would have over hundred cameras. Current modes of
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wi t hout an awareness of a gl obal 3D context of the
envi ronnent. Furthernore, video-based breach detection

WO goosgpiocal | y non-exi stent and vi deo vi sual i zaP€DNS2085/019672
not directly connected to breach detection systens.

A}9 ggggO,Q}E%@%fiﬁemﬁyl(:ak%%&hwgl%géég%zWhg MY{% gn TV monitors

t RRthoQ! 88 iRvarendsd ef usqubaloslbrc@wt@be of (the eQMI’QhﬁMSI'FNﬁhermore
vi sual i zati on of, for exanp perineter area

svidapeasiegl brepch sleiatiop R VRiChEnOn Feiston s dgp visualization is
(et Apited 3TEAEn Bt dhstafls’ oL on

N hd o er in arns ‘'such as
perimeter breach, left object and loitering detection
afoossjese 'Ifhe:MiDE@s FL[AS(B-BBGHTrTMtAssegHmﬂt (VG| iAdarin dxssessment

re?}ﬁ%éi@ C’ W %g%ﬁq@&%gﬁ §Eyu§ﬁc¥ g‘h provide: (i)
e@HMPPéHBH%ﬁV VIé’l‘f%l'h??téd %f' ,eg;( H\‘blé‘eﬁéhﬂmef@ryai?@a by seamlessly

advant ageousl y app oug it 's
unmdtipdéxing mthiaplet\héeomoetmt a S madei of theyeméraraent, and (ii) robust
erent fr.om FLASHLI, GHT( t

S S GleCliOR Al QT BESligeTTsaagT By, AB PERIRIer reach, left

'éb cBHRd fdﬂéri‘hg%tééhdd Nehisd fsedtiongepped onto and
I ned 3D conputer nodel of a site, and

the operator can nove a Viewpoint through the scene
af9a36li ew lnhéhe qrpperid applicrtiond fefeigace &Endnade to the immersive

| agléwgﬁlrgh{% yﬁtq‘?ﬁﬁ*aﬁgq] l\)l@%?’ Eﬂ%%ﬂﬁ”"%ﬂl&ﬁ Ys &kemplary of an

SERVIEdArhanic th sitsicierthef invbhtiort YHegeinC AEBr be advamagefw&y applied,
conpr ehensi ve coverage of the area of interest. The

v lfeasgh e shoér Becrsiarsipad ot Jhe TiRueRtiqn hereinemay be used in
l T
SRR R RRGNE 1ol (6] 00 FERSELIBL SR A EAE bt analogous

\t/)béh'éﬂliq’cé.z‘at[%@@-FLA‘\&HUE}P;IETWIS@Gy?eaem Whl@hm&'em‘llecﬂ?tmapped onto
reaches of security, for exanple at the gates

f ané eombined Withha D BF 3b) mp@wgﬁ? B{}@) g réﬁﬂw pperator can
d ' i I S

MR VIRt SRGRT S Sece ShESRap ti“’?ﬁémﬁﬁ%rs. apg imagery
nand gaipeoprateyaapplietdliven videwefrom aewsriedy lodofewmointsein the scene
nmonment of the security breach and to then fast-forward

i AP2¢%e to follow the individual up to the present
nonent. Fig. 1 shows how the traditional node of

ORBEAL | ONni Ty asyWEfAnce system of this type, cameras can provide
comprehensive coverage of the area of interest. The videos are recorded
continuously. The videos are rendered seamlessly onto a 3D model of the
airport or other location to provide global contextual visualization. Automatic
Video-Based Alarms can detect breaches of security, for example at the gates
and fences. The Blanket of Video Camera (BVC) System will do continuous
tracking of the responsible individual and will enable security personnel to then
immersively navigate in space and in time to rewind back to the moment of the
security breach and to then fast-forward in time to follow the individual up to the
present moment. Fig. 1 shows how the traditional mode of operation in a video
control room is transformed into a visualization environment for global multi-

camera visualization and effective breach handling.
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control roomis transfornmed into a visualization

environnent for global nulticanmera visualization and
wetdosariove breach handling.[0038] In sumary, PEEURMES/019672

system provides the follow ng capabilities. A single

u@g?]:ﬁ]:gg ﬂrﬁ‘%aﬁg?ﬁ’é @9?" )éétg% ﬁtoggq?éc’s ﬁ{ﬂgﬁo%ng capabllltles A

eé]Mgl'éQmﬂﬁ@cﬂ dus);h@y BR6Ws Tal-firhealidedriRired Seaplgssly IW&th respect
environment while view ng videos frommultiple caner

viot & J2gpede! ebthenhenwirpnmeel. Thensersean cféﬁehq neayigage afhaaugh the
o%ri\moﬁw'(reriﬂtywlgiﬁeeggas té U#ogﬁg@ﬁ qrglélﬁkﬁl' rﬁi‘:‘red%t\ﬁ/tﬁ Balpect to the 3D

hinglder, @ uséooar igtéskhoindninteitiety Q(y bsackphyumélaﬁd reyiew events
on the nodel to steer_one or rmre n/t gt/zo

b PSSUTSA (nAne Basti THe Upobea) ok iAharasSliogrvideo of an
oﬁ\gérgltoﬁy( %n‘hlpﬁftcﬁ?hp@o %‘ Ifﬁfé)éf%{i/ QIie ?”c% toreﬂﬁah‘éeﬁéh/tilt/on'm

t canerasgovthe ocation. pl e carreras The syst em al so
enabl es security personnel to view the current

L85 ci JIG sveIenT alPRE o1 GoRtTo DS tBEAS BRI pSch, and it
afri%?\_{lé@tﬁé‘ cﬁfé?ﬁﬁ)r%afoﬂbwbmw Reiidldd) thrsugh BBSking with multiple

LI GHT(t and Vi sion-Based Al arm system conprises
f camerdist f‘ém@mystmuuaksg evables secsiy marsopnelpioview the current

E}b@% @1' gﬁg&l;lﬁ%&ggféﬂ ﬁl?%xgﬁqﬁe %‘Asg gﬁ,‘a&eoé{%s‘ﬁé}ch@e%rMeo clips. -

| nf or mation Modul e [0042] The vi deo assessnent nodul e

((gbadfO FhASHID BHAGHNIEBHI™ \Ardegisioh-Bas€d padres Modules

inteffacé to view video draped on a 3D nodel. This

enabl es a guard to navi gate seanl essly through
siop4tland Td&i CVIQ/EQSSEQ%é’HMﬁHEr "bagdt h\éﬁ'oﬂc%%ec\an ("?ﬁr% system

nmmand and control system has
tﬁ%@[}@?e é)%g\géf%%em @‘?@3@% ity. The system overlays -
vi deo from both f| xed caneras and PTZ caneras, and
utilizes VitiEd Pdsgssrabnv(MIBEQ EbASHJé.ﬂGI-FFdULR@mdarmg) Module.
record and pl ayback events [0043] As best illustrated
in figur ovi des a conprehensive set

of tool s%‘%‘%;@@ésﬂg cé‘ﬁ’ﬁ An alarmsituation is

typically broken into 3 parts:[0044] Pre-assessm bnt:
An al ar mA)asnm AesHEERdnt Midduld 1S necessary to

System Health Information Module

[0042] - The video assessment module (VIDEO FLASHLIGHT™) provides an
integrated interface to view video draped on a 3D model. This enables a guard
to navigate seamlessly through a large site and quickly assess any threats that
occur within a large area. No other command and control system has this video
overlay capability. The system overlays video from both fixed cameras and PTZ
cameras, and utilizes DVR (digital video recorder) modules to record and

playback events.

[0043] As best illustrated in figure 2, this module provides a comprehensive

set of tools to assess a threat. An alarm situation is typically broken into 3 parts:
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assess events leading to the alarm Conpeting

t echnol ogy uses DVR devices or a pre-alarmbuffer to
wa@r@sa2adonf or mati on from an alarm However, thePCT/US2005/019672

pre-alarm buffers are often too short, and the DVR

B B e Oah LA B H B R TR posposary 10

nBsEEse é\férﬁé‘%édlh@fto hiae il ginh, 0BSMipBtiRYG Sedtenclygy ises MR devices
viewing of all video streans at any tine instant using

a®F @ premtaryebdiar. to[s@@r@gpfq_rmp@oagggg aRealarm Alﬁowpaia;nthg pre-alarm
OBGHIS! 4% oS bBSH, Suft BRLBVIR SAGE ¥nhOSHOR filiéo from one

@ alarm assess

apgrticalsp ccengts @bln}g compdebdicontrol inteefaeces. sTaenVe:téd dAssessment
noni t or areas surroundlg the al arns sinultanequs]y

CRBEHIE on AL AN IR MmO SHRPHENAgS SjeRigeo! all video
: k of di
PEfYAIls af effRinfy insE R e T8 BANE O 4 P e

scene to be able to svvltch bet ween canera views to

f joogb]t he ldve+assedsmendr ¢as ala[rﬂozl@]odeus"ingasa@@stherﬂ is An need to
alarm sjtuation has ende oint of int res

radcRiv kool 8 Ve o FRRE RaoBia, 188, FR adpee e Stuation, and
CRIBHA] - quiIey Ein 8dditibRether® i @ héwd tdendsliditarels surrounding the
i nt rest through the scene. The VI DEO FLASHLI GHT(tm

Moldaine simultesesiisiplte, cheglk fprcadditionaloactivity. Merirexdsting systems

U n&eﬁ@%&g@"ﬁg?&%ﬁg H%hlkgg%tbé kS E%és%?%tﬁqﬁgégﬁ)%? ggh it takes time
S§ﬁ§%%¥lfif WRRtHOLchid & bacpte tPsiiéh BYvadrdcahéra views to find
units as shown in Figure 3. [0047] Inputs and Qutputs

[ he48]rrotinging BE@skLASHLI GHT(tn) Vi deo Assessnent
nodul e takes the i mage data and sensor data that has

b put ' R , .
R
i ihgéﬂleéf ?ﬁ@dﬁiveﬂ&bdtdﬁfﬁ@e fleltddofdnewgﬁ the flmedalcatﬁma?» N here is a need
nmode n summary, the input t

Aostollomettite nBGIE laieéest[tblg&g;]s ?fpﬁﬁgéng \% %M%%@L’GHTW

(o t
PRI =l AFES TR 20| G 7 i 9 mouso cic
casmireison teaBDomacRl.pPseviddo eaettay anpraesented ones gegh-resolution

to the nmodel . (These 3D, pgse
screen with contrcgl interfaces t(g) 81e BVR and PTZ units as shown in Figure 3.

[0047] Inputs and Outputs

[0048] The VIDEO FLASHLIGHT™ Video Assessment module takes the
image data and sensor data that has been put into computer memory in a
known format, takes the pose estimates that were computed during the initial
model building, and drapes it over the 3D model. In summary, the inputs and

outputs to the Video Assessment Module are:

[0049] Inputs:

Video from fixed cameras located at a known location and in a known

format;

Video and Position Information from PTZ cameras location;
-0- -



are recovered using calibration nethods during system
setup); 3D nodel of the scene (This 3D nodel is

wo ewsuzroed usi ng ei ther an existing 3D nodel, PCT/US2005/019672

conmer ci al 3D nodel buil ding nmethods, or any other

conput er -jpopdel - buj | din ' V] '

ci ther by ChHORRPLE CRIEL: B b S e@Ro B ol Yes8 3D poses
cont r ol | efe fatevEred edlrgycaiprationainatiadscduririgosystembsetup);

the user. [0050] Qutputs: An inmage in nenory show ng

the flashlight view fromthe desired view PTZ . .
commands 3L mastel erIth@'ﬁzeﬁésfiThisoé BOREL Bniaceverad,ugigg either an
back and Vi ex-e ' . yasiy. ade '

Foat ur o5 T He D O30 A b BRiA"0 modSP BLidING fBitods, or any

Vi sual i zajthemncarhpitee-nidelibuiidimgdabthodspr ovi de a rich
3D context. (Navigation in space) Overlay of real-tine

1000 01 SR ROohvES BB BF Mg, dovtck o

to sean (o i :
ﬁ%&b%aﬁf dr! @fﬁroﬂ@g)ﬂ&%%?w B¢ @nosiafiye c@ifi’fi%uTrgd by the

nodel . ( rgatron 1n tine) Control "and overlay o

vi deo by usienpl e nouse click on the 3D nodel. No

speci al know edge of where the canera is needed by the
guard to gove . .the PTZ units. The system automatically
d08Yes \éﬁ%ﬂ-ﬁﬁz unit is best suited for view ng the
area of interest.Automated sel ection of video based on

Vi ewpoi ntAs enaghef Mhtly Sritavinysthenflashlight adgvatfeom the desired
video matrix switches to provide virtual access to a

very | argéewunber of caneras. Level -of-detail
renderi ng engi ne provi des seanl ess navi gati on across

Ao Lssmert 12 0P e RISASHATE Fey odts o 1o v e

Visualization: There are two views that are presented
to the us@YRidgontrols to go back and preview events in the past.

[0051] The main features in the Video Assessment system are:

Visualization of the 3D site model to provide a rich 3D context.

(Navigation in space)

Overlay of real-time video over the 3D model to provide video based

assessment.

Synchronous control of multiple DVR units to seamlessly retrieve and

overlay video on the 3D model. (Navigation in time)

Control and overlay of PTZ video by simple mouse click on the 3D
model. No special knowledge of where the camera is needed by the
guard to move the PTZ units. The system automatically decides

which PTZ unit is best suited for viewing the area of interest.

-10-



the Video Assessnent nodule, (a) a 3D render view and

(b) a Map Inset View. 3D render view displays the site
wo@s/12oa7t h t he video overl ays or Video bil |l bor€TES2005/019672

| ocated in 3D space. This provides detail ed

i ew of eoRieted Spistin ot PRepiifisd b Vigyidhn] Betifalons the

Vi ew pr ogygsn do pegalte Vit etriobwitthes td pRdAde virtual access to
Navi gati on: [0055] vigating through preferred

Vi ewpoi ntasYeryharggaHrghen ftam@idsgh the site is

provi ded using a cycle of preferred viewpoints. Left

and righ gor) ; ;

Koy vi cupdy ey SRl ToRun Y KRnkihrbl e %afiiBss ARBation across

cycl es dekrykugaBDdsifdser ent | evel s of detail

(different zoomlevels in the viewoint). Up and down

arrow ke Vi

|[89g18 = el sl AL H -

left click on any of the video overlays to center,

t[lgaéa]pm VisWhliXaon:NThere bes es vieveeeit dre pF8santali t&MBe user in

the User TO easiTy track a noving object that is .

niei Viigeachssasstieat medule, (@) av3ldueadenviem appiliga Map inset View.

C ras, The user can.,left. click on. V| :

030 | FoRlensViEy ISR s, i H’%&(edr‘éq’térﬁ’gdk'g%g’r Pypfays or Video

VhiBNORdat 1ochRO5iAl 3SR ITHis \Wrdvidédelot@ied MEeimatitieof the site.

user can left click on the footprints of the map inset

t Mapoineet wiemhis priepeioven ViﬁVéWédﬁﬂtSltﬁoWlﬂé qeaRecipoiprint overlays.
er r. i and drag the nouse to

Fﬁ@%tﬁ?\@/@&é‘ggégfﬁﬁ Z%l%ﬁt%%(@ﬁt%{éébt ain a preferred

zoonmed out view of the site.[0058] PTZ controls:

[[0605f)] MNavigafidd: Wi th nouse : The user can shift |eft

click on the nodel or the map inset view to nove the

PTZ units tqQ a,specific locatioon. The, systemthen

al90Fhat i A rauon Drelerten u‘uogd» he Day|gatign, tarough the
f | G h ' iORBSInET d right k
e, AR 05hgapeite B1SaBHER amBagRTEA ang ropt arow koys
taiovehydu toufly obetween disese dmy visvepainishel henes areheellitiple such

e oo et L BT AR SR i n e
SVig Blﬁ’ﬁ})'pl U paatt P BBivh Cattdw kégé‘ta?é usB8 tYiriidite th®ugh these zoom
primary PTZ viewpol nt. [0060] Movi ng between PTZs:

Viegelsoul ti pl e PTZ units see a particul ar point

g tg LG

[0056] Navigation with the mouse: The user can left click on any of the video

overlays to center, that point within the preferred viewpoint. This allows the user
to easily track a moving object that is moving across the fields of view of
overlapping cameras. The user can left click on the video billboards to transition

into a preferred overlaid viewpoint.

[0057] Navigation with the map inset: The user can left click on the footprints

of the map inset to move to the preferred viewpoint for a particular camera. User
can also left click and drag the mouse to identify a set of footprints to obtain a

preferred zoomed out view of the site.
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the preferred view woul d be assigned to the cl osest

PTZ unit to that point. The use can switch the
w@e@bazwed view to other PTZ units that see theCT/psion$/019672

by using the left and right arrow keys. [0061]

oII| PT m Birds-Eve-View. In this node,

ﬁ@@ can@;‘.". é.t'j ‘!%e PTZ while seeing all the fixed
camera views and a birds eye view of the canpus. Using
tfoesgp amtoiauMPTRE nitly rseyse:tTiee gser care ah.fmteﬁeclbktomeme model or
bi rdseye- view and zooned in_view of the PTZ vid
Tihe &bt inset Viey & npve PrzRTe HBi 1y §ﬁe$lflcdq>¢%mg he system

0 t e

BehofuBticRlly dftetifgh IRRASPTECSRES 26 AHR6R for viewing that
Resiat and Irn@ouMosarPTrZseaecowmglyvtotIoolmart ﬂgatdpcatiqmarv&hile pressing
to control thﬁ]DVR units in ste

he 0064
pihgyshib hiftgnst esvsede?amqiat?ﬁé %wg‘yg{w PR K out from the
I t
1485 250 e 31048 3S9B0SyIembal Wien iong HREPTZ video
t fhe syséem Wihautoraatically ceaterdhe tvimw padge plnlmarterEZ mewpomt
the video at the current point in time. The user then

Bresit o aidubd BeBucePzs, Whar RuAT: PRZWHAr o § et fjusar point
3@\ | hrefdifed ‘VIBV\F fvorld bB%SVSW%QhéI&’@&St?TE@ﬁth that point. The
|

l'e the video is playing in the DVR node the user js
ase can switeh dhe ereferredghiew e othardB& unis thatiseg that peiat by using

%glﬁﬁ“ on. ct| ngg}pove [ 0065] DVR seek controls:

'the DVR control |l ed videos to a
gi ven p0|nt in tlne by specifying the tine of interest

WoeER Y OWCHvFSIIintp PaOfrofhBirds-Eyervienuld thisvieoakl qualecan control
video to that point 1n tinme and thenwg us(iI until th
uther PT&| whbile sgritchall the/dixed mahera yl@ SANGRPlfS eve view of the

A%%%é?%%mgg%l '%Ogg‘lg{)\sl\ézl?)\ﬂ?gé)?j ZcéaltnI @é@é\ﬂe%en birds-

f gye-viethe aﬁde:_&mméd M prelwmmf}ftheolﬁﬁzmo |'[§heacentrolllhgbjféhe PTZ is
and zoonmbl e ort hograph %cont ai ni ng,di fferent
ﬁ'@‘? At

caem Ry shit eliskingen ey RSetPapaSaepaioRe,

ptz cameras, fence sensors) and synbolic |nformat| on
g@g&, SWRF&&@&H#, boundary |ines, an object's
ver]rent TTTE.

[0063] Selecting the DVR Control Panel: The user can press ctrl-v to bring

up a panel to control the DVR units in the system.

[0064] DVR play controls: By default the DVR subsystem streams live video

to the video assessment station, i.e., the video station where the immersive
display is shown to the user. The user can select the pause button stop the
video at the current point in time. The user then switches to the DVR mode. In
the DVR mode the user is able to synchronously play forward or backward in
time until the limits of the recorded video is reached. While the video is playing
in the DVR mode the user is able to navigate through the site as described in

the Navigation section above.

[0065] DVR seek controls: The user can seek all the DVR controlled videos

to a given point in time by specifyina the time of interest where you want move
12-



[ 0069] Acconpanying this viewis a scaled down
i nstance of the map which is neither scroll able nor

waQ o@yakiogl whose purpose is to outline the fiel PICDUS2008019672
port for the large view, displ ay the status of

;ﬁn‘ﬂg{ée%)?sg%r%g\to(wﬁeweﬁgzéf g—% deéhtg‘r’]’fh?'n prﬁ |halfrﬁ§ a‘ﬁidefﬂen pause

Vi gtV tise ib8MedlBELs. arldIRGODVRocamimentls in the rrap based
di splay are capabl e of having different behaviors and

functi ons, based on the VI sual i zati on application. For
al08sth asLHIHRNSSeS AhModule, ¢ capabl e of changing
col or and bl i nki ng based on the alarmstate of the

rot 26eNdveRRERSENts. Wen there is
alﬁ g’gack%v&yb?gag fHWm at the sensor it wll be red
and blinking on the map based d| Once all the
ajoasays f dihet miap- beswbrbraweemﬁ(r&o E@IION ol clopuidenareas. lis

Ll b d but bl k Af .t ..
SbimAgy eompoRgnt ia elSiati Sl bt riigrbhic' A8p containing
C@i’r’f@ﬂé"rﬁ”éoﬁﬁbbheﬁt@tf&r? bﬂaéérﬁin?oééworﬁr(ﬁﬁéd cdn@éras, ptz cameras,

Sensors can al so be di sabl ed through the naﬁebase

cﬁamperﬁansoas)t and wymbiolicHefprmation d&)@,ewsim alth,t beyndary lines,
are Ied O her nodules are able to

a%'&g ?fﬂ%% egt \Ir?(?g'lqié ?rap di spl ay by sendi ng events
through an APl (application programinterface). The

ajodsa) | | Hecosnpmirg tHis viztuisea Ld@ateda@@wngmtaacaloﬁrtm map which
acr oss many alarm stations and presents it as
tisxnaither iscsallable nRE zaa@ablewh aﬁemree%%&%ﬂ@ﬂmeéhﬁ&eld of view

t t

047 87%p i BEALTIUA 112 0RR 1 oiboRBABHA,HE e of viow
t beteogrgeanéwyianld ploaivze another meithold! fonkchaRiging the Iarge view’s
alarmist is capable of sorting alarns by tine,

pYIEWIRAN:, sensor nane, or type of alarm It is also
capabl e of controlling VideoFlashlights to view video

t t?: 0 Occ%érﬁﬁoﬁént}%hﬁ thé R Eas’“’éﬂ éis?fag: arECHap\ébqj@@f Héﬁﬁg different

armlist Is apa spl aying t
vbdm/mﬂsaandaﬂsmmonhebmed ron rihe hdswalizationi emplmc@tlon For alarm

i g saiehs b U dea el €At LS LACINRG sosed o
V’cl"feegl%\’rﬂsﬁb’céﬂef]%é Qgﬁ%r tﬁ@"ﬂ@u@rﬁoﬁnbéhémereﬁ%kéhw eflhen there is

browser have the ability to control the virtual view
aad unadhnoWleelgeddalam avitiie sphaa liti willtke gid phdblinkinguem the map

ﬁgﬁg‘grﬁﬁsﬁ Cﬁoa iel 5@\%%82%';@?% se-”%or?‘ c}ffgéﬁnotvﬂgdged, the

component will be red but will no longer blink. After all the alarms for the

sensors have been secured, the component will return to its normal green color.
Sensors can also be disabled through the map-based component after which

they will be yellow until they are enabled again.

[0071] Other modules are able to access components in the map display by
sending events through an API (application program interface). The alarm list is
one such module that aggregates alarms across many alarm stations and
presents it as a textual list to the user for alarm assessment. Using this API, the
alarm list is capable of changing the states of map-based components

whereupon such change the component will change color and blink. The alarm
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3D scene in Video Flashlights. In addition to changing
the virtual view, conponents in the map-based displ ay

w@aws5ak®o1 control the DVR s and create a virturCT/US2005/019672
where the canmera changes its location after a

S i f.ied ampunt,.of {i I . Ihis

IR 8¢ PoReaPI B iS: alar BBV fuun RO, oo adifib. or type of alarm.
Pieis @y t45sblé B rdontrdfingl VideoRlaahpghitsan ibworgso ahdlbccurred at
scene. [0074] Map-based browser displa 0075] Al ar

ZBocSiemof 51 Alaon Far AR ESSHH| AIRRT 0 {af HIAGN okt o6s capable of
' Lbo.t: . ] .
VAL B DR ahin h 41 e Gl o

| Saviisg theevideo gt cHusedalie aatmato diskext ual [ist view
(Figure 4). The map view enables the guard to identify

the threat in its correct atial coptext. It also
BP0 Mappasert BrowsSBMIAGt N WwitD; VidsoRtasrdigils,
station to inmediately slave the video to | ook at the

of A _ . . ;
0BT ot o GRS 11 B b bRAe v o Ry 10 control the
ofirtabbyiewaand vidso feed vatheh Videobiaghlights display|thpighoAP| exposed

any al ar 0076].. Key., Feat ur and Spegificati S
ot TRET kauritionof i 1ata e 2RPs ANarer 18R rgavioating a
l3DPEESRAtiR Vided! TaasMidHEs.allRr aadifié® MoVichaAging ehé virtual view,
stations, dry contact inputs, and other custom al arns

t ¢rmpanentsrin dge aantbased displaysgan @ro eynitalithe DVR's and create a

Bl WherB e et Aol JRigRiatd £ isBeciea amount of
| ither Ras i Slapssd. dTRR Ry diumRiibR dallivs ifoR videdrfiadhlighitst @ create
get detailed informati on on any alarm_ Sl ave the VIDEO
FrexsPDalEer torys theafollow apessAniieugpI3P fesigat e to

the Alarm specific viewpoint guided by the user input.

Efg@-)g]ew mm,gggg o atrgdrigﬁ%éf_)f t he actual al arns.

vi deo ‘clirps for [0078] The user can
adm ni ster the alarns by acknow edgi ng al arns, and
goossjan #Mlammassaessrmeninsiation deigigvatds meltipter alegmshacross multiple

ShsRoehane B EroT T 1% TheaREFaHOR A Bt ot user
W RYHIgARRE RN et 21D display and as a textual list view (Figure 4).
The map view enables the guard to identify the threat in its correct spatial
context. It also acts as a hyper-link to control the Video-Assessment station to
immediately slave the video to look at the areas of interest. The list view
enables the user to evaluate the Alarm as to the type of alarm, the time of alarm

and also to watch annotated video clips for any alarms.

[0076] Key Features and Specifications

[0077} Key features of the AA station are as follows:

It presents the user with alarms from Vision Alert stations, dry contact

inputs, and other custom alarms that are integrated into the system.

Symbolic information is overlaid on a 2D site map to provide context

in which an alarm is occurring.
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[0079] User Interface for Al arm Assessnent nodul e
[0080] Visualization: [0081] Alarmlist view

w0 ndosge@res alarnms for all Vision Alert Stati oPCT/ERINNS/019672
external alarm sources or systemfailures into a

single list, This |list updat T tioe...Lhe |ist.
can be._sdrtpnaiabiop, % Jidialdl Pog ECime Bpgry o get
Map Vi ewd @ik inforhtationapsamnalaemal arns are occurring.
The user can scroll around the map or sel ect areas by

using the_inset map. The [ signs alarnmg, ipto .

nar ked syBee the VEESEQrFsLQ‘%ﬁE%HEﬁ% %? @@W@”g‘ﬁ'&?m pavigate to
happeni n b : i-ndi cat e

T o al e AL SpEGc DRRicht ity PRube Bl 22 B

5. The preferred color-coding for alarmsynbols is (a)

Red: Act iRreviemsacnotatbdavideonchipeof thesagipalcalauss.

behavior, (b) Gey: alarmdue to nalfunction in

system Yel,l ow. Vid source di sabled, and (d)

G een: AI(SICQVB\QQ‘?? Cmstﬂf?%\%ug?'arm [0083] Video

preview. For video based alarns a preview clip of the

a@bfsﬂ ty THe akee canadniblster fHeeamrarnbP eckhewieigity ialarms, and
the video clip wi ndow [ 0084] Al arm Acknowl edgenent :

[ 0085 ANl alarmeconditiony ievigsalked, ieSUBNGE the alaRholhe yger may also
VR bRl A, B8 ShRB ARBLAE et LR HBE R Yaporing

PRfthbGtYeHerafing alarisom t he map view by right clicking
on to get a pop-up nenu and sel ecti ng acknow edge.

[0086] If the alarm condition has been sol ved t he

ul98f9lcan u%ilB%C?ﬁP%AW%$%§m@tW@§@%cur e option

inthe list view Once an alarmis secured it will be

r ed fyy; heclist view The user may secure all

t@g&gl ar ViSfalifgtion: ticular sensor by right clicking

on the region to get a pop-up nmenu and sel ecting the
spost]e opilaom. listhdewi integrates atarms ffier all aYisiore dert Katations and.

C fa il el Squtcks & SY4 S8R Hintes oo Ating, 7y Thistiy updated in
they Bﬁgé;. ik TR GaA sﬁﬁte%pts{r figeldreydhiahlwioebson.  Any

new a mw || automatically be acknow edged and

secured for all disabled sources. [0088] Video .
A9eeR]s neriflag vigw howsran He napsegiermalaiyerare0eawieg. The user

08, YR ARG TR R SF it Qhrk8s ByRIsH PiHeSHs¥! S%p. The Map view

assigns alarms into marked symbolic regions to indicate where the alarm is

happening. These regions are color coded to indicate if an alarm is active or
not, as illustrated in Figure 5. The preferred color-coding for alarm symbols is
(a) Red: Active unsecured alarm due to suspicious behavior, (b) Grey: alarm
due to malfunction in system, (c) Yellow: Video source disabled, and (d) Green:

All clear, no active alarm.

[0083] Video preview: For video based alarms a preview clip of the activity is

also available. These can be previewed in the video clip window.
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fromthe map view by left clicking on the region
mar ked for a particular sensor. The map view control
wowdos/1g®nd a navi gati on conmand to the vi deo aBCEESI0051019672
station to nove it. The user typically will click on
ag tived : 1 sthe situation using the
As SESSTef 6090] Vi deo of Flashlight
System Architecture & Har dwar e | npl enment ati on [0091] A
Sﬁ@é%abl ¢n shis lishviews bséreistable th askheeledde \wthones tb fmiucate he has
| anket of Video Canera System a few canmeras or

f epanied b cenarRdeRak AT lggwitaa"y orHee £A0 Seekishal alarms
G SRy NP SRS i VSR By it RRieEon to get a pop-up

fineharshdcsslebing ackmadedye.deo capture devi ces, PTZ
communi cat ors, Database readers etc), transforrrs

(Al OLIkEc,h{%\? %%ﬁ%@ﬁﬁgﬁ@”@%@ﬁ E%%O %fgegﬁggt C&Y mcﬂcgte this by
V‘éélé rﬁ theTgéﬁ.ﬂ'eaé;ﬂlokhUH theVMs't Ridvnhenestant BlaAdds cured it will be

capabnl rrutlpecorrponentsto run in
prenad\esl frorrhtrw Imtlwﬁw The usge may secuptdlhtiiel latrse for a particular

resour a b e 0 proce

RSl a0k nen R dnEiPblet by G657 Hlorspe ey and selecting the
S48 DpHBH. The 'Will blal aff ¥ BRMMsFOAthat GBASONVIA the list view as well.
stream ng data across the network. This allows the

systemto be easily distributed across nultiple PC

viopsat at iloresiditiamthsi wgsrcanodisrbleralarmos fiona gy Senson g using the

The filte e dypam I |
b hBhy HR SIS G Hntbn, ARY e iyl dlfomatically
disé aBRndWIRdge Reel seturyd fretaladisalied woescesnd def i ne
each filters specific behaviors. This allows an
integrator, to rapl dIy conf| gure variety of different
cifee8lser VigapiAssessraentstation.cantiol sss nyltiple
machi nes wi thout having to nodify any code. [0094] Key
res & %Ry? Wi
S@Qi%ﬁbl I ﬁ{/ %p%%ﬁe Qfg%n'?/ﬁ%%%%é@g%ﬁ%gtg&%?tﬂt%§er§bﬁ§ﬂed view
pirometheanap view thypleé cliskingrarsthe mm] nevkeddena particular sensor.

BB iR WEw SOTIROH SEnEvERe Hatel BamIRIh i, Mo EHaR ASRpSsment

°§taﬁ6ﬁ eGmAe fatiRe DSEMERRAININ chaChn &n éétﬁle@dﬁh @Fea to assess

are defined as a filter wwth an comon interface to
sthessituatian aising thecvidebdasepsment mosinent
Upgradability: It is easy to replace conponents of the

[0090] Video of Flashlight System Architecture & Hardware Implementation

[0091] A scaleable system architecture has been developed for the Blanket
of Video Camera System a few cameras or a few hundred cameras quickly
(Figure 6). The invention is based on having modular filters that can be
interconnected to stream data between them. These filters can be sources
(video capture devices, PTZ communicators, Database readers etc), transforms
(Algorithm modules such as motion detectors, trackers) or sinks (such as
rendering engines, database writers). These are built with inherent threading
capability allowing multiple components to run in parallel. This allows the

system to optimally use resources available on multi-processor platforms.
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system w thout affecting the rest of the system
infrastructure. [0098] Data Stream ng Architecture:

w®awsd2nt st ream ng data between nodul es i n t hECHYS10851019672
Has an i nherent understanding of tine across the

D) < el FeBbibS B0 BRI SpdhEs IR il b4Msend ana

Ahicdeivieystréarfingud dtanenuss the asatk aTHispalyaatte systémplogbe easily

net a- data streans per grocessor Provi des seek and

r digiribtechpergissinuliplea Caneriksiadians Wilh Simpieropliguatior ghanges.
by Map/ Model based di splay and other clients. Power by

b end ngi.n QLGB0 Syst
LRSS ) 30533657 phARAAY BB HE LB fhe based on

vitriplé DMk esseids coffiguratiory $ilesn Tivdsec Hefine the mﬂmlebywty between
caneras, but nay be, of her téggs of sens

S oRuIes: and AeNasieBendiers SERBR Hebesors, Lhis Albie 33 dntegrator to
Sg%%?ﬁgsqon‘?iphl?é‘ﬁa%tﬁo’(%ﬁ ﬁ{a}ﬁt ShdS R Ap |c§ﬁ8ﬁ "tRat gpans across

ta‘fromthesensors is denerally vid
bmltmmwmmmhcblﬂrhasmgb mbddneay<odh. as al arm
i ndi cati ons of detected notion or intrusion, fire, or

any ot her sensor data 0Q10 key. requi rement of a

s@ﬁ%i | | ke the Sygt cﬁg@gﬁﬂﬂ&’&he dat a

bei ng observed at any given tine. Video caneras nay
SfobeIM t EisteiUnGEAgbili: t hoapabis of cbAeectirpuge®es. multiple
e view sel ection systemherein is a neans for

vD@@aBSQi’ﬁn@UWﬁiﬁ&@@%ne%t oring, replaying, and

analyzing this video data as well as data from ot her

S rs. Vi ti [

SBPRRe; CoEOTnte PBFER, JHe, THHERr, sheffiel ¥eops  clear

té@fj‘araﬂtbmf biebwlean doftivase maodulesmaith zmlmbehemlsémoof streaming data

exanp canera 1, canmera 2 caner

db@twe&p thenauEaeh |9Tdheemaguiesi @r%agﬁ@e%@saa\f lt&ﬁ/—"kﬂ'@‘ i common
SRFF 103 B PUAIRBrARBRL cot od virtual - carera
Ion or vie meani ng a set of data defining
a point and fleld of view fromthat point, to the
spee@m t €aomporenteUphedahiitypltiiat easye to replaseveemponents of the
the surveill ance, data to be displayed. The
vEYSIER) ‘%@Mt@?%@ tt %%r‘??ﬂ'ée DHIE Bfr??GWFtU[)eer at or
i nput, such as el ectronl c data received from e.g., an

| pbggract 'D’éaS‘S%bPrﬂng\" ARchiteciui@uBaiedi off stelnisg adata between
Joystl ck, or fromthe output of an alarm sensor, as an

amoolteseth the peystemt dlas agy érereit undetstandiog @ timee across the

oper at
ystem CAnd is able to synchronize and merge data from multiple sources.

[0099] Data Storage Architecture: Ability to simultaneously record and
playback multiple meta-data streams per processor. Provides seek and review
capabilities at each node, which can be driven by Map/Model based display and
other clients. Power by back-end SQL database engine.

[00100] The system of the invention provides for efficient communication with
the sensors of the system, which are generally cameras, but may be other types
of sensors, such as smoke or fire detectors, motion detectors, door open

sensors, or any of a variety of security sensors. Similarly the data from the
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[00104] Once the viewpoint is selected, the system

then automatically conputes which sensors are rel evant
wo orostibw7fi el d of view for that particul ar vi empDURSL005/019672

In the preferred enbodi nent, the system conput es which

subset of the st.enl s r.s. apRe | f

85 % iR paCEa o EBEBhet Roli2Rr b by ac lam
pFn'det'bhé%'fGéﬁidEéd fiotfon oMihgtisibs, freyipt ady vitidr semsor data.

vi ewpoi nt sel ector 3 and receives t heref rom dat a

defining the virtual -canera viewdoint. The Vi a
tWQ“WI ded ey sequireraentsel %§96’ﬁ"@n9ﬁéi¥3¥ﬁmé$r?‘{§ le to select the

tIaC Bﬁﬁﬁs ApkB&eah 8? ?ha/\s/ gﬂ%?lr $iméd. - Pideo! E&n%ﬁé’é@ Fha gistream tens,

eva ensors, S swtching tot
Shﬂﬁdresisej‘r tlﬁcbl%andstcﬁmndqo sequenmesoTha vievd eelasﬁbn (shehem herein is
7. The video sw tcher i.s coupl ed tfﬁ t.he in

af MRS &rn\@w@lzmqunaa@wagcammsje Avipgeal &f@b{zmg this video
\A@é%@@@gﬁrgto%t f,JO mé?légﬁgé of video or data feeds

ased on con romt e selector 5, the switcher
7 switches on the cormunl cation link to carry the data
f o] f r Miewh@eleghiont Systene| evant sensors, and to
prevent transm ssion ofthe data feeds fromthe other

oMEPE0% o0 04 7y SRR SPPTY bl ol VB Rahf shan enter

Vingiiduidltsevbf ehffbra hurhisere @yresxaplel ahnta 18. camera 2 camera,
[00105] According to one preferred enbodi nent,

s®i etsh)efchermsglae/rpfaﬁrwgﬂjam dpfa svhaseseen é‘o\ﬁ@Wtﬂql@osQi9Ct0f 3 that

video rlor S h

BB R ST MR B8 bl on eREPT R apTRLp St of data
| abMnihf e BorEandvisll af iéwtfrom thdt pdint,stosthet @@tem tosiedicate the
especially when the feeds are anal og vi de

that is
taan@wmt@taalﬁmmwe\w abihexsurvelizppe @%ﬁ@ g’ﬁ @l@Played The virtual-

d{:élﬁ\le?g g@%ﬁfon c% gm?é?t; fr%Lm fb? t%rlﬁ&tl ISieR . ad rélecﬁromc data

st ghal's from

VidiRiverhfiemas.d. ha?di lrae@ctme staglopwaiti anonputedqummsamh as a joystick,
field of view are svvltched off so that

t not
Rt &P Fie @ym of @ Plar D RABOks % B0 RHIPTEREA fespOTisgto an event
t he caneras that are rel evant
pHSt i &ﬁ ro 8169'1(% %%5’(& S Y are

on so as to pass through those
connecti ng wires. [00106] Alternatively, the video .
C FI0R04 S rtam@rméuwmwtbcgjht db selgeted, athe tdyisteroathdre automatically

frggrgyspﬁ] tségl O & Irts?%qgvh eyﬁritnfqrgthghﬁeqan&fg%%% £ fhat particular
e
nttensyitent s ssnsbrsaapgeareim the field of view of the video overlay area of
regard with a video prioritizer/selector 5, which is coupled with the viewpoint
selector 3 and receives therefrom data defining the virtual-camera viewpoint.
The system via the video prioritizer/selector 5 then dynamically switches to the
chosen sensors, i.e., the subset of relevant sensors, and avoids switching to the
other sensors of the system by control of a video switcher 7. The video switcher
7 is coupled to the inputs of all the sensors (including cameras) in the system,
which generate a large number of video or data feeds 9. Based on control from
the selector 5, the switcher 7 switches on the communication link to carry the

data feeds from the subset of relevant sensors, and to prevent transmission of
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the video switcher is part of the video assessnent

station, and it comruni cates with the i ndividual
wale@stnaio7vi deo server over the network. |f thePGHUSEN5/019672

has a camera that is relevant, the switcher directs it

t t.hat [ { i d i )
| e RS Hoot 166 ietetalfiof L AP TR gRlyCh Bluced set of
coEngaa feedshel walepe selevant to thwvirkendaiiesa Wislepoinibelected to
result is a reduction in traffic on the netwrk, and

gridae eveday statonclB.i n transmitting the rel evant video
to the video station for display. [00107] The video is

:@8)/&] r ?'E&fo?ﬁﬂagotcﬁ% mgfef@rrg@ e%d%cgdﬂg{/é@ﬂ%eogwi{ﬂﬁgg is an analog

ene, i. n rsive vi t’em suc
dinatriivoswiicher danSollpd ilyivideal ppartiterer/sefguitorcaso @s to switch a smaller
2003/ 0085992. The, vi deo overl ay. station 13 produces,
Kesinat { Thraem RaUah EroRhset ShpRa e Video overlay
S L4 A diSAl Wk I ; that
SHB5, I, LoD AP ISR IR Sl oo
r garansmittedetodibeeddeomgesssrhent stadionrfondispldyy oder a limited set of

Raur s 105 Pshe Sy el the BRwhd(ihg 88ida. SgBais B fyshe video
r@érfubFa%deé? o MROERALINR o ithé YPrEBEAtOfId BTA/iéW are switched off so

preferably store stored on a datastorage device 15 .
athekdiséyptle rnai entier therwices fy thovideneaarsessment statigao and the video

¥ B, St BOF S E0h: RO HTHcAly suitchpd g o as to
iv%&eir%gw%éwcdﬂr@wﬂﬁ' Riirese! ector 3. [00108] The

€0 oV ay station 13 prepares each inage of the
di splay video by applying, e.g., as a texture, the .
rsptasdnt Altaraativabngbeyvideo waeeran depe dredese digital video, and this

20 0L A R 1547 S50l s b sr retor
SRifeny@emTicethe eidpoi a¥sesement statidert sonthaeshevdigital video can be

geospatial information is shown. [00109] Once the
vslgeamedrtorthe ideg pasessinertHatien oaﬁa%ﬁﬁtwlﬂ- G) gych a system,

1250 A i i, P Besbingh £, 30 commuicte

[ QAR 1Pk Haescudlodigithll vides, servdie oveeltiee tretwdrk. f dee server has a
prioritizer/selector 5 i deo switg

: , yid er 7, angd video _
ocRmPEy Uidtds rolvans, the SWiaRer 4Fewadki sipananal eayo the video
0 | d
ors SR Fpdort PRGNS0 . nBPfEIE fart s S dRag gomman
f tontHd videonserver to not send its video. The result is a reduction in traffic on

the network, and greater efficiency in transmitting the relevant video to the video

station for display.

(001071 The video is shown rendered on top of a 2D or 3D model of the
scene, i.e., in an immersive video system, such as disclosed in U.S. published
patent application 2003/0085992. The video overlay station 13 produces the
video that constitutes the real-time immersive surveillance system display by
combining the relevant data feeds 11, especially video imagery, with real-time
rendered images of views created by a rendering system using a 2-D, or
preferably 3-D, model of the site of the system, which can also be generally

referred to as geospatial information, and is preferably store stored on a data
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be supported on a single conputerized systemwth
their functions carried out largely by software, or

w0 b@g/1a@y1 be di stributed conputerized conponenP&T/US2005/019672
di scretely performng their respective tasks. Were

the systemrelies on. tor : 1t Vi :
OrEicpals BRoSeiB BB phenhg oA Tdnat B dnt iggo overlay
Pstatibn SE. S Feldvalithgevdpitial ffbensiion td b shele® rendered in each
switcher 7 and the video overlay and rendering station

a$¢repn iBRPEds deteraringdby vieywwirk saledar onput er i tsel f

usi ng software nmodul es for each. [00112] If the system

[ e r 0 - [ ;
T o i o PREY S 1. R B8 S hpago of th cspiay
t fideo tyeamsivingneny. sade tekisoe,ehe reievant viseovmagenht the rendered

vi deo swi tcher being Jink i to tual,... .
image N SRpReHatR Do Suiee oI GlcvEuel dcitipn, geospatia
A SRR} e ReTng dupant e tormins

DahihQparispadial iRégrhveafioaris sbowpl ay [ 00114] Wth the
capability to visualize live data from thousands of

C RATOR; | SESE e 3ids Taoins gircls BedRbaY fiehBlher with the
VR &/ drit\4nsbPdtodtrdvias, iflisentto MidigNay Welieato Hedisplayed to the
data from each canmera separately. However, according

t operatornpr esent enbodi nent, the systemis configured to
synchronously record video data, synchronously read it

b di Lo . ! e 2 _
(Bptions Er PR ldoks v B AR &) iR AR tector 5. video
Fowiieteor27 s hadsvided| avdlagi stgtiom 1d, srpnider fori rantlivat the display of
capture, replay and display in VIDEO FLASHLI GAT(tm). A

r pelentially hewisabes of camess MieMSoni zes the recordi ng of

all data, in which each frame of stored data incl udes

e Ny . e . : _
SBhTias, 91 of A AR ARG LRgbisH R thisdinctons may
spacuppoiteddrr ecsinglengprputeezéd rsystenbywitht tieinknctions carried out
control of DVR devices 19, 2 1. .OOélé]Fj The recorder

clawgelyl Pyrsafwaes e ity Sy ReaisiERutsd CRRAYpEized components

Sﬁiﬁ%@é@élyeﬁaﬁoﬁﬁﬁp it tﬂé’é)zaéc'ﬁ@eﬁ%%i?&dv@l*i@ep{ﬁé’%{ém relies on a

r
Inirtiated at exactly the sanme tine. '
pheiyzak ko trassonitivideodntthelvideo statioaufeen ittie ppsfrrred that the view

355!‘(1 §§|ef9§9%,2%gf’vi‘ : }s%ﬂ%c ela Va{z}ltget\p/ 'rsg\m%gtﬁlo ?a%gltﬁgtv‘ﬁ?eo overlay
and rendering station all be expressed on the video station computer itself using

software modules for each.

[00112] If the system is more reliant on hard-wired video feeds and non-
networked or analog communications, it is better that the components be
discrete circuits, with the video switcher being linked by wire to an actual
physical switch near the source of the video to turn it off and save bandwidth

when the video is irrelevant to the selected field of view.
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operator-selected point in tinme. The data is streaned
over the local network to a data synchroni zer 23 that
whedosae®7t he pl ayed-back data to handl e any reBCFUBI085/019672
slip of the data reading, reads information such as
| pl e data
. . rded
data streans are fromthe same tinme period, and then
dioat14] but/gigh tthe c&pabmty)m vistalizd dive aathdronmthossarels of sensors,

survel |l l ance display system e.g., VIDEO | .
AbasHis eHngachio stva the datg o eruay ébﬂtpgﬁm § torbe fgplayed just as
S%ﬁbgﬂkh dguaw% i ng conponents, processing

conponent s data fusion conponents, generally

indicated at 27. [00118] In an anal og enbodi nent, the

a[ma1 16y ViMiest d|gicbah vitleo systenas siare biaiag‘tumte;adn camera separately.

Bt S Eablingr e T, brosSh b Blerk et S5Ra 3 Rehfured t
Corﬁé:h%’r?&éw ?ébdrBf\ﬁGe@td*é@é é&é‘\%ﬁfc%o’ilsw 2 250)| ttrtféfdkgféna display it in

box to the recorder, which stores all four
vihedofreensive surseiance (weferablyrdpER FLARKLIGHIEY)idisplay.
recorded and also, if relevant to the current point of

<loiftonr” PGB ShORR  PReR Ydtutit Gocponed My pgpture, replay

VAREFQispiAP NETEG PLASII0EHT ™. /A gec@rder ¢oatrbhér 17 synchronizes

environnent, there are a number of digital video

sthevesoording i halbidates Hn wwhigh eachr iamet &f stpesd dald inghudes data, a

c h S e n j |
S5, S dOFATSIE 98 YERLPRIE T o8 koA Y089 profrrs

S¥mbeaimanite tldltsgs‘,)trm:lhr&’rhld@@ reemMBTg isaperformed tled Ethernet control of

thereto, usually in the sane physi cal |ocation, a

dPYR devigesidg, 2écorder (DVR) that stores the video

fromthe caneras. The server strearrs the video to the

v st at .0

GRS MR SRIREH 1SS NRIE ISR IOENR devies

t aa@ensurdsftbat/thdaet@cofd lahda piaybeok ﬂmamrlnltlat@ta’ssmctly the same

oo LS 3B S ke ek, SEPE ek By ook
Sty ‘T“élb{léﬁ‘l‘:g o?oS B &Y fedibdCHRESd cARRYE, wéﬁ@ofn@ CSBARE from an

synchroni ze tais incorporated in a real-ti

i opemratoveslsciedgidintan ctmn@lﬂgﬁbd@ﬂa lehsﬁpamﬁdcw\@mth? é@pal aetwork to a

At ropizendsBaatists b oFATRESAK fal iheRdg oY realtime

félﬂf‘b te é Efela@ithg! Ir@4RLiTormaith S8¢H 8s\thé@inestahpeto correctly

data fromthe tine period of interest.
synchronize multiple data streams so that all frames of the various recorded

data streams are from the same time period, and then distributes the
synchronized data to the immersive surveillance display system, e.g., VIDEO
FLASHLIGHT™, and to any other components in the system, e.g., rendering
components, processing components, and data fusion components, generally
indicated at 27.

[00118] In an analog embodiment, the analog video from the cameras is

brought to a circuit rack, where it is split. One part of the video goes to the Map

Viewer station, as discussed above. The other part goes with three other

camera’s video through a cord box to the recorder, which stores all four video
21~



[00121] The recorder controller and the data

synchroni zer are preferably separate dedi cated
w@orpae®ri zed systens, but may be supported i NnPORESIN5/019672

nore conputer systens or el ectronic conponents, and

the function . [

bR PR AEGE FhalBh Toa R aabl gt et o
tie alifreM bbinbof Vsl Isytranstaltticavid. hdrdowae] toDiteavideo station for
Integrator and Display 4_00123] Besi des theiHvi deo

sensiering intoghe immassive display 8Y MRESD EEASEIHGHY €ds of

t housands of non-vi deo-based sensors in a system

\Y/ i zaf i d t ' . .
oY o3 L R R RATE e, (18R aFEnp LIS Of Bital video
Syerols attdktical éattety about Ur toiwelee of the aafmecas. The cameras are
e B oS Y65 B BN CBa.5 HEReBripe suneiance
T%Fstél’ﬁ'. el.'i%“g'{g'i‘t‘él RSP IBARE AR LM ReditRERS0 Olisyally in the same
informati on to generate conpl ex situation deci sions,

apllysiedd decation, audigitabwideedecerdss (DY R )dibpt stras theotdeo from the
different sets of neta data. jinputs an redet ermi ned ..
Camar Ther v siRaiBs 16, Gidept tin SRePiEAG FofRdtitation to the

basRerad ihB@eQ‘?@r HRE fhifeisi0é didifay iR FeleFahOrarkk dBBS Siot transmit
and nmay al sO be based on dynam c operator input.

[ he1dago K tsy vistsla switatfesr diacussedvakove;, dBectsdbnet ia. nes
how to present the determ nations of the rule engine

cbotdhs' InchEarhE BV AR fuer BB S8 R AP Pl 15 hb immersive

agiiemahaeé edisplagdad @issusked! aidve, theweebrdedisyachiotzed data is
Assessnent Station through a View Controller

| imcerrareted ingr reakdime Enmereee suveiltanse Riavkack disalay displayed to
{
ol dBgeid: rhensoisF SBBPIH AL mBLd RRAER fREmodg) of the scone

| B8 iew ehs Weeak! readeredlfroml his sélevtelr viewpoirty andlusing video or
canera vi ewpoi nt | ooking at the |ocation of the sensor

t pHes dieta frag ﬁhﬁé"ﬂ%Pﬁr'aatO&"?t@@%-i fying the alarm

condition. [00126] The conponents of this system nay

bRotERAr At %@&IdbPrE&tltb%P"ﬁ{oe’th§’tﬂatﬁ‘3¥yﬁérﬁ6nf‘2§r are preferably
acconpl i shed using appropriate software conponents in
asepanatd efediated moatputerizdth rsydtems, hbuthmaypbeasupported in one or
di spl ay term nal .GASO%%ZJILCConstrai ned Navi

more computer syst tronic components, ang tthgnfunctions thereof
may be accomplished by hardware and/or software in those systems, as those

of skill in the art will be readily understaqd.

[00122] Data Integrator and Display

[00123] Besides the video sensors, i.e., cameras, there can also be hundreds ’
of thousands of non-video-based sensors in a system. Visualization and

management of these sensors is also very important.

[00124] As best shown in figure 3, a Symbolic Data Integrator 27 collects data
from different meta data source (such as video alarms, access control alarms,
object tracks) in real-time. The rule engine 29 combines multiple pieces of

information to generate complex situation decisions, and makes various
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[00128] An inmmersive surveillance display system
provides a limtless neans to navigate in space and
wo 2ovs/12dom1 ever yday use, however, only certai n POT/EB2005819672
in space and tinme are relevant to the application at
deparehiriBheripuesematorsofeautoneated aeepaiwd, i dspendent upon different

constrai ned navi gati on of ace and tine in the Vi
SPLSASF—IE‘I‘W%‘#) inpyt ard pRRCales FoPaBEC Rl DGR Ahereto.

ﬂfleé"maf bbr@éé&ean tha ag"e&@eaﬁ&% Yof TRY &R BRIfdiEath e, and

sin ace reas car can nove in an arbitrary
mzwr’abso bﬁbamdwsn dyfadat®pperatordrpupl e of such an
inplenentation is to [imt easy view ng of |ocations

SRS o o RSP P dBeids’ BBV RREthnt o

dehEinfhafions$ bh¢theéfule nsmgﬁnéj 29 toetheugderafordexaniplel @blo@f ccfn) The
nouse click on a conputer screen. The system conp

reselts of ithe dulei engine reteyminatipis ,aﬁ@ the whgﬂ g@grﬁp@z@e used to
clolq?rﬁ'},] g%s g%w lrﬂ[}ﬁ‘e@ ?}i{dsét(é? 55&?% Seg%gnghtcﬁkﬁdﬁ S?F@LController

Infegtdoer Rdreexdraplepianicectaint ayms oérglasnnnaysamtbmatia;aéy a@lert the
can potenti all evisib e, nd responsjve.to a. .

ameralbr 4t 1caHst Hae oheatonss ey TRURRCk Sl fmmadiately an
[ rﬁé\‘@R/’enéurvﬁnbhﬁe dﬁWQWﬁoﬁPa%ﬂ@él%%éﬁ vgoitt looking at

ere i s no such sensor, the systemw || not change
theeloaammmfnthe EO0IBOfraRsmitting Hihes msita cdatet ld@nﬁéwg the alarm
not L.ons have al so been devel oped, as disclosed |ater.
ﬁ9ﬂ§t - Map or Event-based Navigation [00132] As wel |
as navigating inside the i mersive video display

[béﬁ@{ f Tﬁécdbnﬁxioﬁant@bﬂﬂﬁs eysteksmay bmsepa?ratmebbﬁomc hardware,
di splay or a joystick

th t
i ey orlo0 b AR EIIShed S Tig ERPRAP T4l GoTBATE caleRpents in 2

of
st sV R e d PR Ay O (R L. T
display 37 in addition to the rendered i nmersive video
[dit2p] ay Cihstidineddyavigatibay shows a list of alarns 4 1
as well as a map of the area. Sinply by clicking on

ith i sted._al he.. AR,
[SH?@]?{ a?‘g\ i,rﬁ’%%%\geegugvgﬂ%nhgsg %gwg&%{ﬁl Pg%@éséqgr{@mess means
tb%éJ'@éte' iR %Tab@ indatirtlet hﬁe&é@&@y Ebé\,Shb\hl@lrﬂI(, Tdmly deﬁmhagscatlons

I's rendered for the new vi ewo
in space and time are relevant to the appllcatlon at hand. The present system

therefore applies a constrained navigation of space and time in the VIDEO
FLASHLIGHT™ system. An analogy can be drawn between a car and a train; a
train can only move along certain paths in space, whereas a car can move in an

arbitrary number of paths.

[00129] One example of such an implementation is to limit easy viewing of
locations where there is no sensor coverage. This is implemented by analyzing
the desired wewpomt provided by the operator using an input device such as a
joystick or a mouse click on a computer screen. The system computes the
desired viewpoint by computing the change in 3D viewing position that would
center the clicked point in the screen. The system then makes a determination

whether the viewpoint contains any sensors that are or can potentially be
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[00134] The map display 37 alters in color or an icon
appears to indicate a sensor event, as in Figure 4, a

wowlos/1oeach i s detected. The operator may thePCT/UB2KS/019672
on that indicator on the nap display 37 and the point

O\éIS Vr%d'ggrg%p%n%y cé%gzgeﬁ%mg tl’?’m% tﬁ%r&el 'Po%jﬂ‘gﬁ ?Eﬁé@/r changes

SgRsAaewWRBR! whili reBpBhsile ttdslerddiérmﬁhsﬁd)ﬂm thEROBI such sensor,
PTZ control [00136] The i‘mage processing system knows

t the gystgmyil et chadge the WaWPSIdt every pixel in every

canera sensor as well as in the 3D nodel. Wen the

u li i h [ Y

BT, o tptiohiesTol DRSraRed, Betiphs fayel 8 BRLAaeloped, as
ldsnbs@deaterhe optimal canera for viewing the field of

view centered on that point. [00137] In some cases the
camera be IIocati on is a pantilt-

di rection from t hat necessary to vi ew t he desired

| RaRdd10n-Ad IveHUgd) név!(éjéﬁﬁg ihdl8e IME livMEIBINRWIESo tdisplay itself, such
posi t| on paraneters (for exanple the mechanical pan,

t ab by mouse glicisesn ppinds i thecdisplay0r,a joystick, sdas 89 system allows
ts the PTZ t t hat
SBhEbsTatal B bdgnf uslfo exiPal drehiat SBAM he' carer a

over the network, and receives the PTZ video, which is

| poesdied Fort @xéhn@le N sgevie irs Uha esdrbemcshati eioIFagUre 4, a VIDEO
Details of this process are discussed_further

[ GbASsILISTT TNaﬁl@pJﬁw hpgoa 3upPAdisatayc B by 3&'@'8@@ tQ Hbe rendered
Si’fﬁr&f&@n@ OnRed E’osg 30, Z’?hé’\ﬂ{épddlgagydémsea I@E1 o?éxgr}hs 41 as well

n ever ra sensor 'as

rrgggl mapesfahe @rééilﬁrmly biyaickihg tdmeeitteeTen kisted radanm ios the map, the
known, the system can choose whi ch sensor .to use bas
r}geng to that

oMiewpeintelsi ramediatqly nehanaedi 1 ReREY, V'Iewpoér%‘aﬁ%” €sPq
tﬁ%aﬂéﬁf %ﬁe%§m®cﬁhﬁeﬁLA W_R?H?T'm&lg@la&‘)@ FLAGer®R for the new

camera e sys em aut omat ly selects one
ovienpointPTZs based entirely or in part on the

groundproj ected- 2D (e.g. latt long) or 3D coordi nat es
I nt.eres

of the PTZ | ocations a e p

L0134 1 the RaR AEPlaY 3% 2 edlar o &Y% 2bhears to indicate

CQQP%ﬁreévé eag'lr'?FEﬁﬁ'S @ Whe b?é‘dl&ﬂs dét@me@a%epa'ﬁerator may then
sed on their D coordi nates, and chooses to

click on that |nd|cator on the map display 37 and the point of view for the
immersive display 39 will immediately be changed to a pre-programmed

viewpoint for that sensor event, which will then be displayed.

[00135] PTZ control

[00136] The image processing system knows the (x,y,z) world coordinates of
every pixel in every camera sensor as well as in the 3D model. When the user
clicks with a mouse on a point on the display of the 2D or 3D immersive video
model, the system identifies the optimal camera for viewing the field of view

centered on that point.

[00137] In some cases the camera best located to view the location is a pan-

tilt-zoom camera (PTZ), which may be pointed in a different direction from that
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use the PTZ that is nearest the object to view the

object. Additional rules include accounting for
woeewbugioons from 3D obj ects that are nodel ed i PCT/H82005/019672

scene, as well as no-go areas for the pan, tilt, zoom

scion BT Whe HsTRaToSaBRe b ok 2o, B SPEHP Romputes
Smeeﬁése@bmgafamet@ré (for exbfpld ﬂfblmbbhmzag%é:h biilatzoom angles of a

001421 PTZs require calibration to the scene. This

c@lrecﬁedt p@m tl& ﬁ@ﬂﬁ@l’r )ntirests dee RTZnle dmt(Joogtion by transmitting
oRbpabf, SRR WeBifd o networ, and

| mb@we@ntrwd:mewdeohammhs paaertéd lihto zheninvakrshse aweveillance
read and stored. This is repeated ft Eevg @ di fferent
péisplay. DetailseofifpigdIrocess arg Giacsses iIing" PEOW.ocat i on

of the PTZ camera. A linear fit is then performed to

t i nt ly in the pan, tilt and zoom spaces
@81&2 \%‘%ﬁ—a‘aqgﬂz?oom space is sonetines non-Ilinear

and a nanufacturers or enpirical | ook-up can be

peofzs) nedshdescribdd abovey. thateystemdamows thes(pse) woriddcoordinates

[ h he PTZ i
vhbavery ksl B Bny 6aele saned ot viel B LR 3 RS Pgause the
a@&mﬁ of tHé C%G@%hébrtl@ nBRActhesHrtemM(dHN chddir which sensor to

uted for the desired | ocation with respect to
t use veased eratheodesirdd Viemdng fequireinentshEar exaplednithe preferred

"amgoRlner il 4 SeBRakoilh bl B ETARATIAy e system

t Q@to'i‘i?é?ch%ﬂ#( %@Ied@@ﬁne Ur'nﬁor@@TZ@@ﬁSé@bﬁﬂfeI)%bﬁIireﬂaftrdmnhe ground-
the tine of calibration using weighted | east _squar

t hanecvtedg'm {egoriatt Jonghgr 0 ﬁ@@@l@%ﬂeﬁb@fa’theoﬁ’T&ﬂ®a§ﬁaS and the
t het re closer to the phi and theta

cB? 'lngg[) %eﬁg to the desired | ocation. [00143] The

| east-squares fit uses the calibration phis and thetas
aoxacgooridi that referped enavubinneat theesystasucempptes the distance to
and zoom val ues fromthe PTZ as coo i nate val ue

meo@sgt e eaeL Pf ¢ basesho Hisk ¢p sRerdind{Esngpd chooses to
Pt YisY
S48 P £y B B 88 et cion i
I thctdw ai:edum’rng fer ocopsioas inomgBBrmb)qmt@stbah@re maodeled in the
paranretenz d equation

r ¢@lihas well As 9@@5@%&?5@? Rg"p o z)pgﬁa ﬁe§ ang dagse rules are
t%éﬁl user 54 Wﬁfr%’tloﬁl(;kﬁs\ﬁhi‘éﬁt@drﬁéﬁeg (‘!ﬁl‘erﬁﬁfcﬂr\ﬁeWﬁ'ng a particular

ed to etermn e appropriate electrical
cedlectdd poighial thetsite.

[00141] PTZ Calibration

[00142] PTZs require calibration to the 3D scene. This calibration is
performed by selecting 3D (x,y,z) points in the VIDEO FLASHLIGHT™ model
that are visible from the PTZ. The PTZ is pointed to that location and the
mechanical pan, tilt, zoom values are read and stored. This is repeated at
several different points in the model, distributed around the location of the PTZ
camera. A linear fit is then performed to the points separately in the pan, tilt and
zoom spaces respectively. The zoom space is sometimes non-linear and a
manufacturers or empirical look-up can be performed before fitting. The linear fit
-25.-



transmt to the PTZ unit to control its position,
orientation and zoom [00144] |Inmmersive surveillance

wale@phiz0p7i ndexi ng [ 00145] A benefit of the i ntRgr/as1005019672
of video and other information in the VIDEO

Bk B T e SRR BRS aho en a Pz
iib reigeMePESpblrSitlal IBTddations fiet pam aad d:dimmgtesam the model space
i cense pl ate reader s%/)zéﬁm that js install

at
rfohi.i eta) Ree Igommied eadasiasl doaatiopy W “rdoeot dedhe PTZ
ge%%ﬁéé i erfé c%g%(tﬁ%g{g)r#meghu}g\?v Qﬁaﬁgégryﬁgﬁﬁﬁr points with
| reSpesCc s thaf PtﬂZatoceabnchean eaé ltlyer huesfurmed separately on the

'%Bééiarﬁéélgéé‘@iulteﬁng gocsu abies, stafee fral Risliney ) Fiseton using

J eﬁg Peoo eadt I'a t\’véSI ﬁf?ﬁf&@ssﬂ&% O)P"tl‘i’c’é’e%b'cblllﬁﬁétleﬁ phis and

I on an |tyo correct entification
ahetaggbiat are sloseleid memm ang pbetappiriesponding toTthegtesired location.
sensors can be any passive or active type, including
vi deo sei sm nagnetic, JR gtc
MO SO lerstadneleh Tt R The celbafor s, A fetas as x
EssdtBinate linplak larke D888 thé nea8ure@hans titednd Qobhﬁ‘ values from the
system t hrough sensor drivers and these are shown at
tREZizsty cnordinateyatyesp HheAeastHwayes;ﬁht@@nsreagveﬂsdoaaameters that

activel/ pas &, Sen ape t e
fGVhosar oLy vy S Tor cdv@R oG 'R VAN, RGTBRY nd theta
| G rPsSpRindiHy ftbOfﬁea|desirbdspoﬁn@ni%otlﬁelﬂféﬂgmwt@ bdﬁkﬁputer program
live-video Tromfixed and PTZ caneras and 4

f@xpressing Nbe araametarizrd equstian i X d@!}@)a\rvhlohhmn returns the

AeEhABGarBaintid Raf el ftced dnl HrhP R pRFRETIASHS bitermined

| VHIgES eg@mmeafugémqmemeﬁhe appr@sridte\efedttiealadmnitial gignals to
to control )éédew ce or 49 under the

ntegrsrotatheai érmtst01con&r@bltwﬁs$enrw%&tagfa'&ﬁnggoom
"record video only V\,hen any door is opened on Corri dor

ﬂqo44rarﬁé‘ﬁéi fitVei|thl iSiayGAEBLM AUt omat i cal |y

fly and zoom

onto a person that matches a profile, or
| 0om5Lr | theriemfit [0 Othe9intagraien rofl videhaard dithet tinformation in the

&2&%@”&5@5&%@*?2 sysfoth i Tt e Z2Rck il ey that were
r Sr‘e?/ Rgﬁéésélbl%r @‘dr%ﬁaﬁ%ledlf%ﬁé YDEGIFIISBHLIGHT™ system is
usua Isual information IS

connected to a license plate reader system that is installed at multiple
checkpoints, then a simple query of the VIDEO FLASHLIGHT™ system (using
the rule based system described earlier) can instantly show imagery of all

instances of that vehicle. Typically this is a very laborious task.

[00146] VIDEO FLASHLIGHT™ is the “operating system” of sensors. Spatial
and algorithmic fusion of sensors greatly enhances the probability of detection
and probability of correct identification of a target in surveillance type
applications. These sensors can be any passive or active type, including video,

acoustic, seismic, magnetic, IR efc ...
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verified at the end, and typically users/guards want

to fly onto the objects of interest, zoomin, and
w@s@sasnorhe situation further with the visual PEPUROK019672

provi ded by the system [00150] Al the capabilities

Loned.. apove can be us r W / ;
$EtrE s PG R VS e fotRle Rl bt e BfRER Exsentaly ol
r IR isfohBatibRas f6@to e dyeten tthroweusemesttdrivers and these are
physi cal |y, but want to use the services. Renote us

Hetiwnt Ak thgbpitogn ebtheearanhe Aslishy senselisedaGhe acu agie/passive
| o h . . _
b 58 pAIG% PRSI BB, HERR R on @ e

aris® relenaanmfGimationpfressalb thede aéhsdrbealondg aittathieotive-video from
(video sensors , auxiliaryﬁéenso s, and sp

tpLal
ifivesr #ad i BhY Gamperasmt’ g6 49)aterisantex a,Mﬁ?%baﬁ%é\ﬂanager 51 that
rfﬁQQ?%ﬁ‘ﬂhiﬁ‘?ﬁﬂo’rﬁlE\ﬂg program out put, since a user can
aszeg &M AP RIS A or mat i on renotely as he woul d do
| ocally wi thout having any equi pnment except a screen
gooh4spne Theré iofulasbasedytrodesding in thie level S/bthat dlefinas the basic

ARBRE olbAnge A oS ine s L T R0y ool any
:cﬁé\ﬁéé‘%, 2n HUF nddetheahb@udatdi rhBhayecNRMESUrs befrules such as

e systemare displayed to the user, as is shown in )
Frgeord \ded lomlydivighagnyddeorcis openasies Gorgidapii’'c “traek any object

i nterf a QU ) .that. displays, 4.0tek, ali

Wi 252 sefrracnartiahiEh Zhhe fir & 1WAkpIDES FLASHLIGHT™
_O@Péﬁa OhoRFORBLEFersbAWRAN Mktchiee RERARS, DriMsiehteria”.

joystick or other inputs to change the viewpoint or

ot herw se supervise the system [00153] Vi ewpoi nt .

Na014gat i dmesenules havd digft cangagUenees (st yieyy that is rendered

If!i% {?S/ I?’pﬁ R%Wgéﬁéé{“ rﬁene%%s’ts (to\?’v,n?’ﬁ’ éf;ﬁ'gﬁ-garté]a ﬁ%@f’%ﬂﬁd F‘H‘é receiving

Vvd gapidiéfrotnnfdrh@isplagyesincdeis iigrusudiigribeavisual information that is
constraints on the user's potential, vi e\/\ﬁoi glts, ,
tvesifiesyat the eadi agdtiveically wseryaupidsywant tdy e thg objects of

u Lt ti 0 0 JF VS ] oot :
PR B Bl RS, i, SHOGETT AR ot e iupl foscback
t hveviteerby thewstéram | iar with the 3D controls (which

i's not an easy task since there are usually nore than

F19b07 on Albihe: RepaiUAR Mnfaney Shea ¢4rka. wec) rhpighy with the
| PCPARYSER ta\}aq’léble'\éw‘;l' hiPmetBR! 55 BRB8seSIRCAPT ¥ remote sites that

Vi ewpoi nt's hat 1's y the system assists the user in
cmegtrotchave the equipment physically, but want to use the services. Remote

users have the ability to see the output of the application as the local user does,

since the rendered image is sent to the remote site in real-time.

[00151] This is also a means of compression of all the information (video
sensors , auxiliary sensors and spatial information) into one portable format , i.e.
the rendered real-time program output, since a user can assess all this
information remotely as he would do locally without having any equipment
except a screen and some sort of an input device like a keyboard. An example

would be to access all this information with a hand-held computer.
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perfect viewpoints, since video projections are in

di screte parts of a continuous environnent and these
w@arosa2@houl d be visualized the best way possi PCBUSINS019672

assi stance may be in the form of providing, through

t he gperator consol.e [ ' [ r.chi I ' :
5 TR, 59 5, PO P S o i S iy
[ QAB6henfs Ny stémraecdiyplbPed 33 lthe/iugepoasis shown in Figure 6.
hi erarchy navi gat’i on takes advantage of the

{ ; [.screte ,
nEbeidispidy dewceiiaelddes 6; gfaph@nsseaﬁ@teé‘%er(ﬁi%ﬁ')ﬁa{sdlsplays, inter
decregses the c [ ryl e} -selected
5 T S RE 0 Y Snhehie M8 bl Torcbioppbrat-scicts
apBivbeR: il addbpts infowke) goystick rarastheg irpputs ¢ovebiange the viewpoint
hierarchy in the environnent. One possible way of
corathenyiseriupenyies e RYSeR- as fol | ows; the | owest
| evel of the hierarchy represents the viewpoints
e y ' . positions and
Oﬁé?'gstr:]’,h at i‘iﬂH{N i Nabihdtish €8 dfllossi bly a bigger field
of viewto get a larger context. The higher |evel
vioevgagi ntls  shdierndesigasdofrimmersiver surveidares sysiems, the user

t Ravosieasrey T e sharorthee) Wi RG RSl is hatif deooint. n the
Ezgr%]s@ﬁ% P%igﬁé Hurg drk @oAEEAMtd 6n 3188 uder's potdritiad vievpoints, thereby

ntro solute paraneters |ike position and
oinicezaising thre vissak qualiteand Weceasingusridntarasiafy comelexity.
to look in the scene and the system deci des and

creates the best vi f t he ' TR :

11091551 ., ONe: tﬁ}geﬁir%}?@ﬁ%kf Sog ae)%g)ﬂpé«%i?,));ﬂ'gghﬁ%w%ar\tlo&o is that if the
t N§eiseRaH Rilis with e 3D pestrolsqadich Is. rot sih @sisyitasls since there
| aterally spaced in the hierarchy at the sane |

evel . .
[ aceLB9)ally mose #han Aeesamgtass je cpalpl InCRIgRG RP§'t'S\ﬁ§¥’V’Z)’ rotation
| ect f y . -
c St tie B e SEREGHNEL TS 8neadlFROEon tostlor to create

oQnkAsfattory vidwipaiste!l Thah isanydiabesystemhassistsribebyser in creating
nmovi ng fromone view to another with

. [ hoi .
oberfedl Yewepintengines vidgo RIQIEGIRES \Are d&d?%lﬁrﬁ%‘%eﬁ%ﬁ() IQFS continuous
t | i .
CARFo PR, S DR S, Py bBend 00 ks, The

s eBsiRantek Aty be jroyis¢ ifokm uoin prmddingy throughutier operator console,

LQ%&&%E%}'@E%;%@B% bS gIC mang nz%oarln,ngHg emég-btagsd navigation,
etc.

[00156] Viewpoint Hierarchy

[00157]  Viewpoint hierarchy navigation takes advantage of the discrete nature
of the video projections and essentially decreases the complexity of the user
interaction from 7+ dimensions to about 4 or less depending on the application.
This is done by creating a viewpoint hierarchy in the environment. One possible
way of creating this hierarchy is as follows; the lowest level of the hierarchy
represents the viewpoints exactly equivalent to the camera positions and
orientations in the scene with possibly a bigger field of view to get a larger

context. The higher level viewpoints show more and more camera clusters and
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[00162] When the user is investigating a scene

di spl ayed as a view froma viewpoi nt, he can further
waemsnelo7t he vi ewpoi nt by clicking on the obj ertT/U82005/019672

interest in the 3D scene. This input will cause a

TEI &% the VIO?V@O Eﬁeé%Fh@ bﬁés(?ni qhgl @v?ﬁcg ﬁg‘ﬂgéét'n &és all the
Oéarh&% ,yﬂofél&noﬁgqmﬁélgcé}m ect is centered, zoom ng can

be perforimed on it by additional input usi ng the
nouse. Thi s obiect-centric navigation nmakes

nao15gat i €nagr dbis dierafciworis SRt LR \)'@SteF@OP@SFC’n"O"'nQ absolute
b d t 6
u%%@ a grsonfg go%t,to@m\%‘é'ra g %ﬁé}ﬁéﬁéﬂ @?rﬁhél{te%g&e \ré'Fﬁ,B‘let 8cision of

t\hﬁén% tcﬁlo@knlﬂetﬁetéceﬁ@eamdlmé bygem devide$, arfthereades the best view
ger context, i .y see_llhe map of the si.t

for fhe uBer Bsingdbe ety (e w%eércaqwm 39 b or down the
'toP i n n th
a'ﬁ'egﬁ‘crgt‘ Qgﬁéﬂ‘?n& ?%%18@‘1& e VI o %L%&ﬁﬁh §(a§néd in the
shigkrghp atitiey same lageless an orthograph| c map-vi ew of
the scene. In this view, all the resources in the

CiReTl cur e 81 diahes draensan s B o, SRgtied caretly

t B9RE bé‘faﬂatf"c}r]\‘dsﬁbpéﬁﬂmgr At @uétBﬁ\e@’@t hevds,v AW bependlng camera
desites on t scen sel ecting one or nultiple

Vcda‘@wafllrmom e site sthaatpmre(wrbyaglga&m the seene by moving from

gleg - g%/vy]gq %g&yprl mhg%ls,rﬂ et Iﬁ?)bq%ﬁlgg{i q%iel' 85?&)?&9@/ and the visual

% [ Roleleftsiirtine$ 00166] PTZ
g@%‘ggﬁ%g&?ﬁﬁ?@gb@?‘éﬁgg%%noT| |t Zoo(ran (PTZ) caneras

are typically fixed in one position and have the
afsonea]y tRotefjoatwy ciGKInAEAOOMTZ caneras can be
calibrated to a 3D environment, as explained in a

DAL SR Esab S P ralph 52 el ahdeshany oo o user

athtbBEe d6vibe ier thersystsredardda mlysqomthe preferiteel iBput device.
envi ronnent since that point and the position of the

PTZ creates a |line that cor}stltute

16311 t /\VEem 1OEnBFaTalSi ipKes H@F'@gz%éﬁPE%rﬁ %@agﬁ? f§; 3gew from a

t e @l (therpBwphoR by @AEKIAg56M  the object of
Qlem&{o?rﬁlgﬁ"cﬁﬂ mr{h&e? & hence depgndl ngy on thg )

dirﬁémstanomet B3O Boene. ﬂ'nhmnlmmﬂ wilizcause zaljahanget e the viewpoint
parameters such that the view is rotated, and the object clicked on is at the
center of the view. Once the object is centered, zooming can be performed on it

by additional input using the mouse. This object-centric navigation makes the

navigation drastically more intuitive.

[00163] Map-based view & Navigation

[00164] At times, when the user is looking towards a small part of the world,
there is a need to see the “big picture”, have a bigger context, i.e., see the map
of the site. This is particularly useful when the user quickly wants to switch to

another part of the 3D scene, in response to an alarm happening.
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zoom accordi ngly. Zoom can be further adjusted |ater
on, depending on the situation. [00170] Controlling

wo b@sRIM78 User I nteraction [00171] In the VI DE/US2005/019672
FLASHLI GHT(tnm) system in order to investigate an area

i th PTZ, i t t ;
ol e 17 rirsS VUPEQC AR HNRe W8%maP SBET Fa fgposs an
Uérﬁﬁ’ogﬁh&phﬁﬁnéﬁf\ﬁdwlb@tﬁ@s@@f&%ﬂﬂ&l@ist\/ﬁ@m! all e wsoanggsaia the scene,

and the initial zoom These paraneters are sent to ng .
AMZluditg nvaripes sensorspare trgpreseairr Mihdhes eweepostatus. Video

lQ_ the nmean_ti Lt | j ; ;

| Sabeitacaenaio e Sk, ahd < ERE) By 365te, i pptium view he
Thesiesha HESBIsteft dycspivetinoeshdacnultiplé hidled &EGors on this map-
FLASHLI GHT(tm coor di nat ey?zjyztem.t pro&e?‘t t he, vi deci d
oview tie seleghng siheir sipla ﬂ%‘iﬁ’i”ﬁgg’vﬁﬂ othes systgm qwill respon
h . - 1L oo

VR, b hayBg, SRR Racafy ISTHS VioRpORR gk shBRs all these
ageidoes. With the real-tinme i mage projected onto the 3D
nodel . [00172] An alternative is to control the PTZ
pan/tilt/ mw th the keyboard strokes or any other
iwmﬁﬂdeﬁﬁiﬂaﬂ%&&&eﬁ% the 3D nodel. This proves

to be useful for derivative novenents |ike

p@ﬂﬂévﬁ]g_/ tPdrt THOZbM @TZ)aekingas aks tiicalyhiner! innctie @dsition and
of continuously clicking on the person, user clicks on

phaves $heymbilitk 4y yotate . anpd zpemaRTgvcrEREas can be calibrated to a 3D

| 4k ASh 4B/ & pHRISE Lo can be mappec
pan-left/pan-right/tilt-up/tilt-down/zoomin/zoom out)
- Emép 0113 rivdtisHalfiRdtation BEZsaraFarammdterscont rol | i ng
the

Z [001I74] The control of PTZ by clicking on the
3D nodel and the visualization of the

; SW n%lJBg PTZ ;
cHAtsA | Oies caliadonnstpRITYERG, Gt §BBYe. Caby Pet grnerated for any
v ewpal at . e C : )

BELPIL e S ERr 3L bRy Bty otoren T2 croats
i 8 lineotHat donktitutdee aPTiqub gyan/tiltizoatnesgrobimation o hlesgizoem can be
the user sees the scene. has the posi tion as the
PAdiuSRsLion TARH A SPRES S TWEBY - aTE) 281 Kty Tl 5m), ete...)
P LAY fretlce A i f ttHal P2 @justs th
téﬁ%?‘\/egcgodnef‘dééﬁdﬁ}dgéﬁ ﬁééﬁéit?hgfggt{%iboﬂg{cﬁgrthﬁsef ul a_] Justs The
PIdomi scedrdingtyi. oZoos tcansiad dather adjusiedi lateroanadapghding on the
| evel . in the viewpoint hierarchy (See Vi ewpoint

HE&WH®¥Ry) . This way nultiple

[00170]  Controlling the PTZ & User Interaction

[00171]  In the VIDEO FLASHLIGHT™ system, in order to investigate an area
with a PTZ, user clicks on to that spot in the rendered image of the 3D
environment. That position is used by the software to generate the rotation
angles and the initial zoom. These parameters are sent to the PTZ controller
unit. PTZ turns and zooms to the point. In the mean time, PTZ unit is sending
back its immediate pan, ftilt, zoom parameters and video feed. These
parameters are converted back to the VIDEO FLASHLIGHT™ coordinate
system to project the video onto the right spot and the ongoing video is used as

the projected image. Hence the overall effect is the visualization of a PTZ
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fi xed and PTZ caneras can be visualized from one
viewpoint. [00176] Multiple PTZs [00177] Wen there

wae@smedori pl e PTZs in the scene, rul es can be PopuOSmAs/019672
onto the systemas to which PTZ to use where, and in

+SflpaPik 8 BB sHRERS Al 3 4R rbaeiohe o8, fojected onto the

dgpirhedeff or a particular point in the scene, the
PTZ-set that passes all these tests for that point is

St RS 5 G650 B LA AR o
T L RIS AR TR R0 poves o o

puséfet tfer \detieativntrooveriéntSc ke gaoming/titiagi whatle drackBug a person
especi al | en the field-qf-view ofthe canera is to

ShRETe anEfbeHeobiSBRUNRVIR ISKID 150t RATPPe: e rdighe on pre-
t ; r t e i \fEEi [ ift-Qy ift-d
VASGFE st L2071 pRSWIEL REHEdoAhR-Up shiftdown can
t be shappeds toopan-teft/pankeghtitiltrupsiipdewin/ze par-inddoaromeué .
billboarding is introduced as a way to show t he vi deo

feed on t\y.e scene d i ”ﬁ._. 0se

pF9 T3 ¢+ Y ieHakald | P e P UL Rt T oh
coverage area is also shown and |linked to the

bjdohpgar drnd 8AHEI ofPFL Byt élizkirpon tiee 38t mwdeti ahy the visualization
nmul ti pl e neasures, including the shape norphol o

. 3 . 0gy
bef vibenswinging iRfTAtarae@ ihdlescopadt @u vagectieigRove. But the
si.ze dif.f 1 . ' ' . .
S\BSAROR YR 15 gtk B8 Heckash 4 gl O el vy s
| [BREGE \eviewRphit thates fioottedutathe BTZheherecther Viewpoind from which

of sight, with the videq displayed,thereon m t he
cHhrpon seas (iouseens Bes tesaibe BIIIHEeIaETE CHpRiaand rotates

[ ' rSi r PR /| K

o 8 17 Rpich Il RIFEE Mo 6ty RN M adlal camera
t ke giverddreextitbehdubéboar d, hence spatial context is

nicely preserved. [00182] In an application where :

there are hundreds  of nmer a illbpardi ng can st.i]| . ,
oEBET; o botean ysprar E2asnizaion 15 B0pelea0s “Eydaiht bn a higher
a - it nidramsys iAY Hlie@ecty))Z T hef ltipl
1860@?{\}0'&%@&@@0@} Q:iéglge i n(%]iwsi%‘gl??lﬁd I(_:ourfg_ye), in way miiee
t fiked magrR TZ demebad tawbheddsudlized diom ase viempaiakt ur es

for the whol e scene.

[00176] Multiple PTZs

[00177] When there are multiple PTZs in the scene, rules can be imposed
onto the system as to which PTZ to use where, and in what situation. These
rules can be in the form of range-maps, Pan/Tilt/Zoom diagrams, etc. 'If aview is
desired for a particular point in the scene, the PTZ-set that passes all these
tests for that point is used for consequent processes such like showing them in
VIDEO FLASHLIGHT™ or sending them to a video matrix viewer.

[0o178] 3D - 2D billboarding

[00179] The Rendering Engine of VIDEO FLASHLIGHT™ normally projects

video onto a 3D Scene for visualization. But especially when the field-of-view of
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I [00183] Wiile the foregoing is directed to
enbodi nents of the present invention, other and

wo ewoshero7enbodi ments of the invention nmay be deOT/BE805/019672
wi t hout departing fromthe basic scope thereof, and

the scope_t.hereof i e ' .t h t

s 3P hmERE] B b Bl Bl ket et rom e
f eam@rs) there $&it6b siisdhe Aistsrtion ivehearg thet videdr sl prfoyeczbéd onto the 3D
canmeras each producing a respective video o

r eBYEIMERL. plor OrdiH of StihEont the yidgo @56 h@e@, dngcsratial context,
|
BB S pTbhOLq 5 B, REREH YRLYAGERA D e scone

iR Sl o Vi ew

appivokrd keshoivn Mbéemrmmsmoma:onginad cefrtdnatibeation. Camera
plurality of cameras so as . to yeceive said videos
tﬁ@v@ﬁg@mregaﬁasvuah@wrb@raimwr@ gillpostdess to a

conmput er nodel of the site and rendering fromsaid

Cﬁ)‘&?ééf]er [U’inﬁ'horp %@h'ﬂé H&ehﬁﬂﬁfnﬁﬂf 185ReAslirag, inRliRling the shape

of view o e site sal d viewpoint and 1 n
\Mnorphcalbgyehetweerpom anigiial agndedlse projeciedt rvageddomge size
aggéerl ai d onto the conputer nodel, said video
p QRS §iSpl ayi ng sai d i mges so as to be viewed in
real tinme to a user; and a video control system based

Ofyo$#41d VE@dI'P%'IIlHoa?dH@%stﬁﬁéllyy d%@l@@ﬁ' B9 & ssHsthadbing in the
said pI urality of cameras that generating video

r shemessive timagesy feavendiculgy mvtl@e wmerss fisefelopighhewith the video

PRERSER HERPE Bliptind cPribRETe! RETRE Ypefilie (Y JpRaved s

saistortedla® the daRESEIve BnvifdrmeniNSiaty eillbuares |drerdR objects, the
'S%/LU'E emof claim1l wherein the video control

hatdbecamengoiram thendewpnist, ther singlet mgwﬁggfd@m%e spatial
the v f the video fromthe subset of :
08%‘%@ é&cnggé;@egel evant to the view and prevents
transm SSI on to the video processor of the video from

atoohenst Imoam apblitdtivrewherathere e }mlu‘ujradaldftqareras billboarding
caneras that are not in the subset Oﬁﬁﬂié ras

i paR sl sowetq oe) el effegiiteaninod 18 Skt s Hahy as +250
CBliBbardsS hb6GMhn average size of 100x75 would be visible in one shot. Of

course, in this magnitude, billboards will act as live textures for the whole scene.

[00183]  While the foregoing isldirected to embodiments of the present
invention, other and further embodiments of the invention may be devised
without departing from the basic scope thereof, and the scope thereof is

determined by the claims that follow.
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the video thereof over a network through one or nore
servers to the video processor, and said video

wG@uosakmwr1 conmuni cates with said servers so asP€DUS2005/019672
prevent stream ng over the network of at |east sone of

tp\? i o;loé aneras that are not in said subset
0 'f'éiqs lﬁégﬁ.lgThe i mrer sivqg surveillance system of
claim2 wherein the caneras transmt the video thereof

to the video processor via comunication |ines and the
vilddosgmvetllanee systesm ferrapitey said systegvseroprigiagi ce t hat

1 cadi iy of bRl SoraRY Y Ebege UPERE respective

Nebrtich Gfahe siebset of caneras. 5. The immersive
surveil lance systemof claim 1 wherein the videp . _
cont r o Vi§wpeint gelestariceaiowred; lealiquea yeenisselepively identify a

Vi i 1t l % @ d
< AR in 33t BRE ol whiHA (B M 1G it Sor SHERE frcdty]
t he casmlidedpridegsbheomtied wétht thdipfuralityeoftcarhéras so as to receive
viewpaoint. 6. The imrersive surveillance system of
cpaidvideqmireseliomhe vi ewpoi nt sel ector is an

Lt e aghliMiadh PRoGsRE Htayipg%%gé 1 bAchMutbhAREefof the site and

€ user "can | the vi ewpo I n sai
C emdéringg femdalaicvbomputeéranbdel real-timeriagges@orzesposgingyio a field
device. 7. The jnmersive surveill.ance s em of cl.ai
T ChMEMEPT et JERTD Gl VROt AR 3R ST 5SS B RASH OF at least
Sibh8-affhe VidosTEBUEHE Vivd EORPERrIMEA&Ns SN iddd Probessor

wherein the vi ewpol nt sel ect _OI‘ re_cel ves_ an oper at or
‘i djsplayimg saiddmeges s gstd bé neveshiorreal timedn sevsen aadd

e e FoftB et R SRR UL by Ghegsetysoecng o
Oguﬁéépof%%grgp®5§|htg\w ehHeras iHRAT §6/biating SARSY fdldvaht to the field

second su aid plurality of caneras that is |
gefgieat oftheditdfoomdhe viawpaint nehderadehy d7e vieoqireeegsosnand

aitausRaRp PR R uPRCST e b el FRned b S2R video
agob0 be transmitted to said video processor. 9.

c
The i mersive surveillance systemof claim8, wherein
the vi ewpoi nt selector receives the operator input to

C%nﬂ% frrh]%eysii\?é/\@&l\)%ﬁll’an%g%ygfgnq of B82S Whefkin the video control

system includes a video switcher that permits transmission to the video
processor of the video from the subset of cameras selected as relevant to the
view and prevents transmission to the video processor of the video from at least
some of the cameras of said plurality of cameras that are not in the subset of

cameras.

3. The immersive surveillance system of claim 2 wherein the cameras stream
the video thereof over a network through one or more servers to the video
processor, and said video switcher communicates with said servers so as to
prevent streaming over the network of at least some of the video of the cameras

that are not in said subset of the cameras.
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conti nuous novenent of the viewpoint to said second

vi ewpoi nt, and said continuous novenent is constrained
wo eoo/1pwri tted vi ew ng pat hway by the vi ewpoi PET/US2005/019672

sel ector such that novenment outside the view ng

g Jbe i ssvelanse 3hoR 8 oA 23R RLC i HiHbras ransmit
st GiLQth&rkat 1 the VilEs Brdtedbol Giadonmankatisaililes and the video

cameras is a PITZ canera having control|lable direction
oswitciten ipanaretieg atex awigh devicedbatewitehas eff §pwmlong said

transmts ,a cqntrol i | i - C

t EomRtCatboSIes st o ISA sob® S8 yiddos Filie TG A that are not
PR 8h8eiodf ddiferdsZ canera so that said PTZ canera

provi des data relevant to the field of view 11. A

surveill ance systemfor a site, said system

Cc i sing: a plurali ; Iy

BT B LAl SiaBAE QB IS ABENR o ot
sgystem btevipre 4 ti@cettstiveenrthe viswbingand each eathe plurality of
time imge of a part of the site, each fra _harvinﬁqa
t camesangnd seleelatsaitsehsel of the Cameras ?@a?g(gl'nq ygethe camera

| EBSg S TBEs RsiRe I8 G Rhbiar 2 @ recor der

recording the data streanms fromthe
caneras; a video processing system connected with the
recorder and providing for playback of said pecorded
0t ShetmemTsverrlaIRe SEteM My T winetein S Srwiedint selector
havi .
o 8 e PrelcBUE By 25 cBHIDURR RaRBIRECUGH Wi LR Bef e
Vidmtiey thie viéwpoimb iresaidfcantuter medehwhil piaveag tshis wnages on a
the recorded data streans fromat |east two of the
cAi¥asdedeRvant to the view the video processing
system i ncludi ng a synchroni zer receiving the recorded
data streans fromthe recorder system during playback, _
s, Theymotersivezervelllanags systemepftdtainy tydhedei thetemputer model is
streans to té}ﬁ renderer in synchronized form so that
edctr mege! idNe&i§er ed with video frames all of which
were taken at the same tinme. 12. The i nmersive

surveill ance system of claim 11, wherein the ) .
s Bndhedminrersiveysurveibancesystem ofalaims 1 - whersin fpwepmpoint selector

| e 8 SpRAPT Il g yEaR AOBALD 155 e bdan, i and
I @R8hEES tHeSviewpoint to a second viewpoint in response thereto;
and the video control system based on said second viewpoint
automatically selecting e’{ second subset of said plurality of cameras that is
generating video relevant to the view of the site from the second viewpoint
rendered by the video processor, and causing video from said different subset

of cameras to be transmitted to said video processor.

9. The immersive surveillance system of claim 8, wherein the viewpoint selector
receives the operator input to change the viewpoint, and said change is a
continuous movement of the viewpoint to said second viewpoint, and said
continuous movement is constrained to a permitted viewing pathway by the
viewpoint selector such that movement outside the viewing pathway is inhibited

in spite of any operator input directing such movement.
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coupled to a controller that causes the recorder to
store the plurality of data streans in a synchronized
wo evogazo7and that reads the tine stanps of thePCT/US2005/019672
plurality of data streans to enable
synchroni zation. 14. The i mrersive surveillance system
of claim 11l wherein the nodel is a 3D nodel. 15. An

| TOVETH iemB iV blilvanieRcs kybierm epolir S, %er@nl@itﬂé@étldme of said
of caneras each producing a respectlve vi deo of

r@g‘p@@su i@ lﬁthcameramadm eaniraliablengisretionoyeossh parameters,
gﬁlg wm{r |¥]Q ng}hlt%fa CHHRSI &% r?eﬁqo Egﬁel.wzr(‘:%mera

ere TOCGS produci ng an

lms &Jﬂ@wwlthbarar@emn tevqmtjxusttthéalaedtmnoazm areﬁndtérs of the
site and conmbi ned with a plurality of sald Vi th
a7 &2 cemsrase that saifl & 14 eameraProvides datedeleyant i the fleld of view.

coupl ed the i mage processor and displaying the

rendered i mage; and a view controller coupled to the

i mage processor and providing thereto data defining
said view controller

E |evquntto e:}isl
bl é %0%3{ e erg r%"ﬁgsyﬁ COMYIFNER
i nt efa&@ldﬁ&lut W:%%@ﬁ(%? gﬁgﬁﬁ%ﬁiﬁ té F&geg{nvé’t‘i’été‘sﬁé&h each

to selective I ewpol navi gat i onal
odatp Gream mhsﬁmgaarseﬂgstdﬁ@idamdﬁrameateaoh cofreshending to a real-

t | ected set t .
e ToR0S oL Bl Pl B Ales peeh Fagte PR T GsADp g et of
Vtirﬁé’vﬂféﬁ thel regl- tn?u@'m\‘é'géswé‘s RRRIROASY tHe AdsDMdId RaRidrhOn

of the point. | mersive surveill ance system of
claim aﬁeqméererlaq:elwmeand necarding thedlata ereams frorewpeicameras;
to a second viewdoint, the view Cc‘f term

hhet hes ValR0 RPEESTA SusrhiT ediriatsE Rithdhe FodtakE R R PRSyding for

th8yhAdiSsf i@ YEiraed datd SiréxmBithérefiole s3Rf9iddo processing
vi ewpoi nt, and a second inmage is rendered for the

SYstard havinga iRidryeathat dadngindameiackicd dlae reraided deth alseams

BB madbsaf R Aot A hupdfe i ihods!of the site and

sfiedthedtd therdpordad dh sferagtbasatiaabt ioelhiengmeras
respective video of a respective part of a site, and a

velaMengtasthe View; wi th a di spl ay device displ ayi ng
| MYeSHRQ RS hdBEsihY EEMYhduding a synchronizer receiving the

recorded data streams from the recorder system during playback, said
synchronizer distributing the recorded data streams to the renderer in
synchronized form so that each image is rendered with video frames all of which

were taken at the same time.

12. The immersive surveillance system of claim 11, wherein the synchronizer
synchronizes the data streams based on the time stamps of the video frames

thereof.

13. The immersive surveillance system of claim 12 wherein the recorder is
coupled to a controller that causes the recorder to store the plurality of data
streams in a synchronized format, and that reads the time stamps of the

plurality of data streams to enable synchronization.
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user, said nethod conprising:receiving froman input
devi ce data indicating a selection of a viewoint and
wo p@bd2mf1 vi ew for viewi ng at | east sone of theCTUS®05/019672
fromthe caneras; identifying a subgroup of one or
nore of said canmeras that are in |ocations such that
t hose caneras can generate video relevant to the field
Of 4V @ infrhafse édﬂvemahb@syétaﬁpof &1 SQ'Whér‘éhgﬂﬁlmoQél is a 3D
caneras to a video processor; generating with said
vireeel.pr ocessor a vi deo di spl ay by .rendering i mages
froma conputer nodel of the site, wherein said i mges
correspond to the field of view fromsaid vi ewpoint of
ths, %Nrfi%meréﬂfé §@w@t||ah@é%§/st@np@6mpﬁgln@f at |east one
of the videos Is overlaid onto the conputer nodel;
di spl agipigradity of caraefes aashprofluciag a resaeetivesvidgotai@ respective
VI d 0 frfo | east some of the caneras that are not
i 'émoosiﬁg?’oup to not be transnitted to the video
r ender BAGmMBY St R otestdr icopnedigdvethitienglutdliey efeameray and
data being transmtted to the video processor. 19. The
ntrdeiing the visiem therefignarsaich iMAge PreRassPF BrARdugNg an image

048 154 TR e AL MIS %, i K 5P i

OpRirality F el Wdead thatlzes e&zlev&dﬁ&omva@ﬂntyl deo not
to be transmtted is acconpl.ished by comunj catin
t hr ough ob%play ﬁ@vmrqew!ﬁda’m image Rfﬁéeé‘z,%qf\?é}d %ﬂ§ek@a,/gr@rfée
%r{be% "ﬁ of said caneras that are not in the
group o s’a caneras so that the server does not

t r ans matviéwaeontrdber cc!fupfkeﬂ tvb ’dﬂe |hmpt processarraTchproRitling thereto
The net hod of claim18,

r eatd defining Hirviewmpaintalo % gtherﬁﬁ'éo n%w Cpﬂg‘%“er being coupled
MW%%%W%M%H sh ﬁwt@fac‘ﬁl S\Hg\?g;aﬁggél @orgsahémqhst allows

VI ew an a new vi ewool nt
detusenio selgctively ooodifysthb giewpoiot, said da‘ogamrw cbhmor@anm

gener.at.e, vi deo rel evant sai d ne ield ew, of . .
DEonsiranind e meSNGHTD ot Besienadift toe Bisseeabi Rgt OF viewpoints.
subgroup of said caneras to be transnmitted to the
vi deo processor;

16. The immersive surveillance system of claim 15 wherein the view controller

computes a change in viewing position of the point.

17. The immersive surveillance system of claim 15 wherein, when the user
modifies the viewpoint to a second viewpoint, the view controller determines
whether any video in addition to the video relevant to the first viewpoint is
relevant to the second viewpoint, and a second image is rendered for the
second video using any additional video identified as relevant to the second

viewpoint by the view controller.

18. A method for an immersive surveillance system having a plurality of
cameras each producing respective video of a respective part of a site, and a
viewing station with a display device displaying images so as to be viewed by a

user, said method comprising:
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said video processor using the conputer nodel and the

vi deo received to render new i mages for the new field
W@R003i12047Dr new Vi ewpoi nt; andwherei n vi deo frPOT/EE2005/019672

| east sonme of said caneras that are not in said second

group is caused not .to be transm.tt.ed.to_t | : .
ot ocestESEIS FomyAR MBS ardfalbi T aqviewpoin
f L& HieRINSH Vi&W 9OEviBhvtEPat [Ba¥esdthe lof &5 viaBe fRdm $iaé dameras;
caneras 1 n common and each subgroup having at | east

one caidentifyingasobgrau of enenet More pheaigiassnerasihabrrg. in

T I T e L S

Thewret hod of claim 18, wherein one of said cameras in
sai d subgroup is a canera hayving a controllable ,

di r ect iransmiting #1g videa from gaidesuhsiowr of FrrRMeEH{R @ yideo
transm.tting to said canmera a control signal such as
th@%g%ééthe canera to adjust the direction or zoom

t her eg@ené’rétinéxvlmﬁ m{jd video prosessaid Videoalisylay &y rénderdng
site having a plurality of canpras each generating a
- AR O RIGORPHHSTERAIHOT N alte daheien SeEgMadizsaPrTespond to
e \ r . . _ . . .
B BIPROHT l uf o HE TR BBt o of

slezetone of ttenvideoaneoveariait oateether caropéter cuadaler s, sai d

data streans bei_gg recorded.toget h(ar in synchronized
f or mat disRIAYING $AIALAASR I AV IRUGE A% ti me” st anp

i ndi Ca&éu:,eingfthé‘vgie%ﬁfrdmeﬁ 14438 sbRRY oﬁth%ai/r\rdﬁ?fﬁg tMESArgBR in said

by the assoti ated canera; conmrunicatin sai d
r egisgrdapgo ot be ttansweitied e thealvideo sendering systermand thereby

e T R R

synchroni zing the franmes thereof based on the tine
stanps thereof; receiving froman i n{?ut devi ce data
i i the nafhad ©f ckimi h wiferainthewiggantrorrgrid isgbgraisp of cameras

T8 Ml R s 0 i s
diaRleRds BYer £ RERIbMRIahdBdRseihtRgcauSIpgIfvideddieto e transmitted

the site, wherein said images correspond to the field
ofs adcomplisheddy epmmuniating throughesaid netwerkiipiat ieagt one server

| : 1 f | 1 ; _ .
oeeScidtgGin, BF et Bhe of 8 calfferd thoard! A3 the subgroup of said
| FRRri$ 6 eiRthe Rerndrdrr st tlargat theariden of saitiratteast one

camera.

20. The method of claim 18, and further comprising:
receiving input indicative of a change of the viewpoint and/or the field of
view so that a new field of view and/or a new viewpoint is defined; and
determining a second subgroup of said cameras that can generate video
relevant to said new field of view or new viewpoint;

causing the video from said second subgroup of said cameras to be

transmitted to the video processor;
said video processor using the computer model and the video received

to render new images for the new field of view or new viewpoint; and
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frames that have tine stanps all of which indicate the
sane tinme period; and displaying said imges to a

wo 2@saee725. A nethod as in claim24 wherein rEEPURENYE19672
to input received the video is played back selectively

forward and backward. 26. The nethod of claim 25 ) )
wher ei Whereinplidgmier alleasisanae P& gaidrGmenae tﬁ},\;j@@ not in said

CSPGRE Qs ek Moy 16 BENENGIRSH RPMEYe8 bt ol

conpri sing receiving input dlrectlng a change of field
of view and/or viewpoint to a n d of view,

vdeBhe rsbed of c@w@%wh#gmm@@rstm SerONglIPE have at least
g? of %Eﬁij éé]ﬂe?’dzsdiﬁcbgfrﬁ’rhoﬁadn@ SHeN é’d B, 'Pu%v t9East one camera

VI ew. od for a e system
f d‘feréoﬁllheelsmcwtl indhe offerrsabgroumof camsr as each
generating a respective data streamof a series of
vi deo franmes each corresponding to a real-tine inage

OEZaTHérrﬁetHBdtolF%la?n‘ntﬁ) Wi rdinBERRBgPOURY &8t Bas only a respective

transmtting the recorded data stréans of said careras
t ona of isdelbcamerssstherginr ecei vi ng from an i nput devi ce
data indicating a selection of a viewpoint and field
of view for viewing at |east sone of the video from

g ?ﬁg%@tﬁodgﬁ%%ﬁtm‘gzvﬁérbh\ & 6f Yhid RN & 88Id Subgroup is a
video di splay by rendering i mages from a conput er

rmamer@havimg esco@tr?lmée diraction or zongeand saidebgthng fusther
whpmiprizes Buelfiag) R Ealold & PBA ihallinies f e the

| $af\Ps tdbdjuabiie difsctRpnditicom tegebt. and di spl ayi ng
sal d inages to a viewer; receiving input indicative of

a change of said viewpoint and/or field of view, said
L BELRE 6P AR e FRER SR chmeres
a cRgW gehetatingf a véspuctivgdaty stréami df@dséridsS@ﬂw@éo a’eh1es each
possi bl e changes, said |imted subset correspondin )
a CPHERPONYIBg 4P aggplitimesimage of a part of the site, saldo methgd comprising:
recording the data streams of said cameras on one or more recorders,
said data streams being recorded together in synchronized format, and with
each frame having a time stamp indicative of a time when the real-time image
was made by the associated camera; '
communicating with said recorders so as to cause said recorders to
transmit the recorded data streams of said cameras to a video processor;
receiving said recorded data streams and synchronizing the frames
thereof based on the time stamps thereof;
receiving from an input device data indicating a selection of a viewpoint
and field of view for viewing at least some of the video from the cameras;
generating with said video processor a video display by rendering
images from a computer model of the site, wherein said images correspond to
the field of view from said viewpoint of the site in which at least a portion of at

least two of the videos is overlaid onto the computer model;
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wherein, for each image rendered the video overlayed thereon is from
frames that have time stamps all of which indicate the same time period; and

displaying said images to a viewer.

25. A method as in claim 24 wherein responsive to input received the video is

played back selectively forward and backward.

26. The method of claim 25 wherein the playback is controlled from the video
processor location by transmitting command signals to said recorders.

27. The method of claim 24 and further comprising receiving input directing a
change of field of view and/or viewpoint to a new field of view, said video
processor generating images from the computer model and the video for said

new viewpoint and/or field of view.

28. A method for a surveillance system for a site having a plurality of cameras
each generating a respective data stream of a series of video frames each
corresponding to a real-time image of a part of the site, said method comprising:

transmitting the recorded data streams of said cameras to a video
processor;

receiving from an input device data indicating a selection of a viewpoint
and field of view for viewing at least some of the video from the cameras;

generating with said video processor a video display by rendering
images from a cbmputer model of the site, wherein said images correspond to
the field of view from said viewpoint of the site in which at least a portion of at
least two of the videos is overlaid onto the computer model; and

displaying said images to a viewer;

receiving input indicative of a change of said viewpoint and/or field of
view, said input being constrained such that an operator can only enter changes
of the point of view or the viewpoint to a new field of view that are limited subset
of all possible changes, said limited subset corresponding to a path through

said site.
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