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VI DEO SURVEI LLANCE SYSTEM EMPLOYI NG VI DEO PRI M TI VES
BACKGROUND OF THE I NVENTION Field of the Invention [1]
wab@7ioserent i on rel ates to a system for aut omat PCT/US06/025196
surveillance enpl oying video primtives. References
[2] For the conveni ence of the reader, the references
referred to herein are listed below. In the
S PED EO CURVRILLANCRISESTEN WMPL O YING VEDEQ BREVIITOVES
respective references. The listed references are
i ncorporated herein by reference. [3] The foll ow ng
references desghi DM I, , AN [4] {1}
A. Lipton, H %Jtﬁg%b?u‘u a még‘(ﬁ@ I@EE?@I@{:/DW ng
Target Detection and Classification from Real -Ti ne
Vi deoI, " Proceedi ngs of | EEE WACV ' 98, Princeton, NJ,
Anyention 14 [5] {2} WE. L. Ginson, et al., "Using
ot i : : . i L _
D e e o M L ¥ BV otovine
video piipitoves. H.  Fuj i yoshi, R S. Patil, "Moving Target
Classification and Tracking from Real -ti ne Video,"
JUW pp. 129-136, 1998. [7] {4} TJ. dson and F.Z
ReferBides! . "Mwving Cbject Detection and Event Recognition
— Agorithmfor Smart Cameras,” JXJW pp. 159-175, May
1887. Felthepenepichenpbiige resfle; Siscesraesticideedde hewstn arg listed
and .t racki-ng. hu : J i DI O "Local
betow Mt BEa R B8 PRttt Btz yeBlodpegtt e Ripgnoes. The
listed Na#rendds @rtinbirpbiared hekeih 8y Reftieae. al Conf erence on
Conputer Vision , Corfu, Geece,. Septenber 1999. [10]
(B F. Thaklloming refepences dgwerips movingfareal dotgstisnci |
"unt i E 3 n A :
T R AP R BB s ROT, P, ‘i o f5ra¥ Detection and
Classifizdtion: f36n Real- Tamudidgo,! Podceeflings of IEERVIV ARG S98, Pmahc#ton, NJT, 1998,
zzoli, "Tracking and counting novi ng people,"
pp- 8- Po4, pp. 212-216, 1994. [12] {8} CR Wen, A
Argir bayey anip.L. Gridddd, et A1, “eRBieA daPaR TARRing t6&TMESITy and Monitor
Real tine tracking of thé human body," Vismod , 1995.
Activifiggin 4 Sife”| CVRRo pplod?-29, JundlffA8eubour g, J. P. Depari s,

"Real - Ti d I .Count kY [ : .
cBifer 22 B3R Rk Bl A B e Piaspigpaion ana
Trackin@fffeen REalAImEWi Gl TTUWPs®0abiil3est99s. Met hods f or
Fi ndi n PGOP| e," 1JCV. ) . ) ) .
[7] %4} T.J. Olson and F.Z. Brill, “Moving Object Detection and Event Recognition
Algorithm for Smart Cameras,” IUW, pp. 159-175, May 1997.
[8)  The following references describe detecting and tracking humans:

(91 {5} A.J. Lipton, “Local Application of Optical Flow to Analyse Rigid Versus Non-

Field

Rigid Motion,” International Conference on Computer Vision, Corfu, Greece, September 1999.

[10] {6} F.Bartolini, V. Cappellini, and A. Mecocci, “Counting people getting in and
out of a bus by real-time image-sequence processing,” IVC, 12(1):36-41, January 1994,

[11] {7} M. Rossi and A. Bozzoli, “Tracking and counting moving people,” ICIP94,
pp. 212-216, 1994.

[12] {8} C.R. Wren, A. Azarbayejani, T. Darrell, and A. Pentland, “Pfinder: Real-
time tracking of the human body,” Vismod, 1995.

[13] {9} L.Khoudour, L. Duvieubourg, J.P. Deparis, “Real-Time Pedestrian
Counting by Active Linear Cameras,” JEI, 5(4):452-459, October 1996.
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43(1):45-68, June 2001. [15] { 1 1} M Isard and J .

MacCor m ck, "BraMBLe: A Bayesian Muiltiple-Blob
wae@ckea763 | CCV, 2001. [16] The foll ow ng ref ePENUER06/025196

descri be blob analysis: [17] {12} D.M Gavrila, "The

Vi sual Anal ysis of Human Movenent: A Survey," CVIU,

73(1):82-98, January 1999. [18] {13} N els Haering and

Pﬂﬂ&] s {da} \§.tefrt, . A0 Persyth Vi TruBdbilte Methedsefot Fading Pdogry’ IICV,
n%f Series , Editor Mibarak Shah, 2001. [19] The
43(1):4506 éWil‘f'ngQQ lef erences describe bl ob analysis for

}ggﬁg de,ugaiwslsagﬂeﬁldﬁemkéonﬁl@ ]“B{r&t\éﬂ?L@A'B s1gjﬁomt§1g;e—Blob

sin ol'l
Trackea,ﬁdceafsegw/a "A System for Video Surveillance and

VSAM I " Tech | R
0B RS oMine setoreg de i he ek TS car near o Mel 1 on
gwerm,ﬁ% Yo WEYa 229 Crnt Rdual Aﬁhgt 5 BE ﬁﬁmamwéﬁfem A andey,”

ving Target O assification and Tracking from
CVIUF?éé]) &Z—%Jmm@o199998 Darpa TUW Nov. 20-23, 1998. [22]

TRl LBar R BRoB Rt TS de HpOn 0o Ser FaynlGgtection.” Video
Compﬂﬁr&rSenés PR BAweia&Shah, RooParrel I, and A P. Pentl and.
|ncTer Real - Tinme Trackltﬁggof the Human Body, "

, Tlmfomgwm@gefememcn g arEaMJts foRgueles, P ang people:
15155 SR SRl S Sy Egn,
Hasegé\izd MBS ateth for Viy&y Survélllﬁhg:elaaﬂ g@orﬁ!@&thVSKDDFﬂJhl NQierhTecM1cal
Under st andi ng_Usi n at i ot enpor al. Fl ow Curves,
Reporq Céé@ BipR-0 Qg%&%qbg%%ﬁaﬁlm@&ﬂmegw Mgllonsgniversgy, M@@ _%000
C L {ll%% Li to\Aﬂ'F %shl %P&h' F}Qoﬁﬂg ; t%élﬁeat@ﬁ and Tracking

ct| onal Iy Consi st I ow',
from REahtime \/F?dld:d,’ &DA[@IHJWH@(IW 2083 199801 . 22, pp 774- 781,

00 Back und e Invention [27] Vi .
9, o R EP e B stiPe R e Bhrsp bypua s
contoud: despr ead and accept ed by the general public.
Unfortunately, conventional video surveillance systens

A23Huck 63 LEIR- OV sali 4yi 6@@%@]@@3 Dﬁﬂeﬂa&t@ *fxﬁ’ai’el?ﬂﬁnd “Pfinder: Real- -
nt ract I y of video
Time "Jgra ﬁg‘ E{“%laa%[béo é&g ?{36“}?4 Iﬁgzuce t he

gay ntTIQ:f folb e Bferatek Hbs@ﬁaes ﬁﬁshaal sbtRAJ PEIbS, i@tluting any

motion-based segmentation:

[25] {17} M. Allmen and C. Dyer, “Long--Range Spatiotemporal Motion
Understanding Using Spatiotemporal Flow Curves,” Proc. IEEE CVPR, Lahaina, Maui, Hawaii,
pp. 303-309, 1991.

[26] {18} L. Wixson, "Detecting Salient Motion by Accumulating Directionally
Consistent Flow", [EEE Trans. Pattern Anal. Mach. Intell., vol. 22, pp. 774-781, Aug, 2000.

Background of the Invention

[27] Video surveillance of public spaces has become extremely widespread and
accepted by the general public. Unfortunately, conventional video surveillance systems produce
such prodigious volumes of data that an intractable problem results in the analysis of video

surveillance data.
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vi deo surveill ance data can be conducted. [29] A need
exists to filter video surveillance data to identify
walednefeporti ons of the video surveill ance daP@r/us2006/025196
SUMVARY OF THE | NVENTI ON [ 30] An object of the
invention is to reduce the anount of video
surveill ance data so anal ysis of the video
siz8yei Alread exidat@redace the amongidtvidto siB/eil]anddabieahal@fis of the
., the jnvention is to filter video surveillance data to
video ?‘H?é‘?}hf“ﬁ‘? B2 PRIt Sns of the video surveill ance
d@@? B3REd BBisRRY BBEr Ried fBveiMMRPHLARo gﬁn{i REQEHGSTtiBns of the
real tine alarm based on an automatic detection of an
video siyeeitlaticeghtayi deo surveill ance data. [33] An object of
the invention is to integrate data from surveill ance
sensors other than video for inproved searching
capabi lities. [3HMAARY GFTEE INVENTIGREI On 1S to
i'ntegrate data fromsurverrrance sensors other than
vid@ko Aorobjespeidhethventeon is deredocs br avmpaibii viddossriedbince data so
T i nvent ion ..ncludes an article of manufacture, a
analyshsgqefﬁfé%\?/ﬁgé %%?1251%51065‘% AR bSﬁB’&‘:l‘%?tt%s for video

siatyei Ahabfee: of tB&InvERRorlk té Elter Alled R RGicH dSta @ ideRBfy desired
i nvention 1 ncludes a conputer-readabl e nmedi um

portiopgfihe ¥idgg seyekiapscciatar a vi deo surveill ance system
c riglng: At s [ [ .
R 0P SO RS AR o o
detectibhef an tvait éroaf videmsifraailamce dafa. t he i nvention includes a
c uter-read e. medi.um conpri Si software for a
Vo SobBRT TEhE R e ttuio BRTAsH( Qhgrsb 86V Gl feasors otber
than videb f&q{%ﬁf?&}eﬁge@fﬁlﬁﬂg%&‘&bﬂiﬂéﬁo primtives, and code
segments for extracting event occurrences from
aBée s séd ohyechofiibelinvientean ipitd initedrate data[fB8H siFiweillaystsensons other
the . nventiqgn includes a conputer systemincluding a
than il SR B Sl AT <ot tvr e o operate o
Cl33p Ut Bhe infe@tadhélafaanvirtidle bh@ahiMedtd, @Metoddh sydidn, and an
apparatus of the invention includes a conputer
apparatyscloy widgg W Veidapsist er r eadabl e medi um havi ng software to
0 at j d : i ' I On. .
r8] Bt BefRTRbacle BARHHARR Hehidel bErbRYERtaibte medium
comprisirgg wdisarafor anpddoaiurveaiabd byatang dionprisigicode saghienar for dferating
erate a conputer in accordance with the invention.

. 0P
the V“[%Qf]lr" : ]raéﬁ?/@is,e_n% %8%88\3’_5188 Br8¥t¥eSand advant ages of the
| RYeNt TRNBER JflaafkRES ¥€the R ntion includes a computer-readable medium

comprising software for a video surveillance system, comprising code segments for accessing

archived video primitives, and code segments for extracting event occurrences from accessed
archived video primitives.
[38] The system of the mvention includes a computer system including a computer-
readable medium having software to operate a computer in accordance with the invention.
[39] The apparatus of the invention includes a computer including a computer-
readable medium having software to operate the computer in accordance with the invention.
[40]  The article of manufacture of the invention includes a computer-readable medium
having software to operate a computer in accordance with the invention.
[41] Moreover, the above objects and advantages of the invention are illustrative, and

not exhaustive, of those that can be achieved by the invention. Thus, these and other objects and
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not exhaustive, of those that can be achieved by the
i nvention. Thus, these and ot her objects andadvant ages
wo@Rowe7shvention will be apparent fromthe deBCT/URL0€NR5196
herein, both as enbodied herein and as nodified in
vi ew of any variations which wll be apparent to those
skilled in the art. Definitions [42] A "video" refers
advarltégeg@f‘cﬂérin@nﬁbﬂ "W?ﬁ bE §1B’§a?§lﬁ g;fjth'er&e% Qﬁhé'xré , 86th as embodied
digital form Exanples of e0|ncue évi Si on
hereimend assnodiftad o @ew)é ﬁmesarfatlom whichdal b@apparantdo fiotshekilled in the
art observer, and conputer-generated i nage sequences. [43]
* A "frame" refers to a particul ar i mage or ot her
di screte unit within a video. [44] An "object” refers
to an itemof interest in a video. Exanples of an
._..___llﬁﬁ@:t i ncl ude: a person, a vehicle, an ani rral and a

« - activity ers
VD) et el el o Tilse b bttt Tt Bt BuBpgfle fom.
Exanm@lesofi@ided imobide: g agon m@@ﬂﬁh@% s8dueABesfedth bivideo camera or other
i nclude: entering; exiting; stopping; moving; raising;

obseryeiwaiq SRFIPHFTOIPHG g{e dﬁ’&g%?ﬁ%uﬁ%eﬁg [46] A "location"
Ir g{l:%[ S A %8ndPREE M:’E‘tl@tﬂ?ﬂ?}agg bi gth%ig%ﬁ%cg&% lr‘l,l(lit Within a video.

i on can be, for Bxa cene-
i riﬁ@]e bf’as‘éﬂajecEklafqﬂ; esanafenaoBmemest ras eded.0ERimples of an object

clude: a public spa e a tore retail space; an
mdu‘iff fiPErEon, ‘0@1‘ Chégsem YF‘GBIrﬁ“%lfch otel |obby; a
| oy Qin Echvity tiehds to%n"é%‘f 'nﬂ'ﬁ’e a@idAN SnFbAbkS m@retcﬁﬁ‘lbﬂsnes of

station; an ai rport; a port a bus; a trailn;

actionsjof 9na pemogmebiects hE);ﬂmpE&smeeistmﬁy mnlundmaﬁgv@erb@s exitmg, stopping;

moviy SSA VA Foohel WUERRERE 2 rectangular secti on

Of[46ﬂ videocitioag ecfeansl a apzﬂﬁWMﬁi%‘@i a&Ray iny Rtud Aidt@fon can be, for
i mage. {) 7], An "event" refers to one or nore objects

exam@ﬁg%@’é%t p39d gR maRaerRAsed . Expeles afif sopesybased laspipeslide: a public
spacev‘é Etjarer 9%&%{}‘%%% 8 &h (Bffﬁ%@ta! WikeRAREOL htﬁ%l §Eﬁf Slf’t% | gl)%’ IPbby ofa

conput er ers to dny apparatus capa
buildiagregsinug a hus steiiat; ur‘cfamh stafbart; an pirpaessjong atblie, a train; an airplane; and

a shipp r%é%{ﬂll%gglalg Exg\pges q%léﬂ(g\} %16 q?]{j:lr :atglenga(ﬁre;% 1ne 1naa{1 91(160 image; an
area A RS HaBE; a@e@t@ﬂ@ﬂér%@cﬁd?ﬁdﬂédﬁdeoamﬁggpéﬁhearpoI?T%ogﬁf‘&%%n of a video

pur pose corrputer a super conput er mai nf'r
lmagesuper m ni -conputer; a mni-conputer; a workstation;

o conp # erver. an |nt ractlv tel ey
yRTE o e B e p R A et Pl e iy
be reféﬁ:heéd withRsspedIto apRhiiGaiida-smaei fic har dvvar eto
enmul ate a conputer and/or software. A conputer can

ha¥d a 45 Gogmaiissy bec,f%féé,%ansb%pwﬁﬂﬁ thtds pensblesf seesptingiastructured
input, gﬁﬂcegﬁﬁ ﬂ'fe%tﬂu@tu ﬂél!l %@\g{gg{) pfb%nl%e'a rHl%E ae!ndgjlrodlﬁmg results of the

uter also re nor e
procemrg]ﬁommmtt Ggetples of/a eommputer include: a computer a general purpose computer;

a supercomputer; a mainframe; a super mini-computer; a mini-computer; a workstation; a micro-
computer; a server; an interactive television; a hybrid combination of a'computer and an
interactive television; and application-specific hardware to emulate a computer and/or software.
A computer can have a single processor or multiple processors, which can operate in parallel
and/or not in parallel. A computer also refers to two or more computers connected together via a

network for transmitting or receiving information between the computers. An example of such a
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network for transmtting or receiving information
bet ween the conputers. An exanple of such aconputer
WO p@b0ags3 a di stributed conputer system for prPCEES:006025196

information via conputers |linked by a network. [49] A

"conput er-readabl e nediunt refers to any storage

devi ce used for storing data accessible by a conputer.
compuangiidss aofistrbutedrpermputer sattabfoe proedising informatien via computers
. netic,hard disk; a floppy disk; an optical disk,
Imkedgggﬁ‘eggorg‘ CD-ROM and a DVD; a nmagnetic tape; a nenory

Clabp; AMgompSial Fda@ibl MBI B B el OtoGRY Sorage device used for storing data

conput er -readabl e el ectronic data, Such as those used
accessibhe by aaempetei. nigkammes peionimteracatable roediim ingeds s inrgnetic hard

o A AT AT M E—

chip; aadhtcaniee waeo dsedsie ERNCSmplasidatidit eRstrorEO BRHEL REh as those used in
rogranms; and programmed | ogic. [51] A "conputer

P
transmgffigg apg TeCEiVEYEC-18H OT FyACEHINRARMYORK- conput er, wher e
t CO > ' ter- abl dizum
B by e s HORR o SR O f bp bR R R 5 Hgptes of
softwatnmtlude ksofmafe cadd egmentsninstru@ions;avpipuedt prapsins; and programmed
associ ated devices that are connected by comruni cation
"facilities. A network involves pernmanent connections
SiueD as “6ahb@s: QtchPRREALY: SORAGLH
,n[gd]; t hr ougiﬁ telggghone or Ooat er conﬁ%@ﬂ%’ P%I]I%gﬁeecomputer
compriEgapporaputefreadabde mediuni erobotjing sfitwant @rapetate Siechmpster.

t Infernet:. .an.intranet: a.local area network (LAN);

381 oo b orte e AR ter ROt o R A AT ghevices tit are
connedi€d YpediBmusidsivoraficidifies. NA lefvdrk AVDIRR pbhdmdRelonnBINoES such as

DESCRI PTI ON OF THE DRAW NGS [ 53] Enbodi nents of the
cablesjop{eamorgy caprecgn aich sl those medathseughdelgphongpr wiher opmmunication
: ' he s; refer r al.s, refer
tinks. EREpRIcR 0L B Hay o Blofuch! R RS Bty R R B e ace
networki (RAMf a tide arcalraiwatk (WIAIN)antles sopsigatiodfoftnBBvorks, such as an
. [ nv(?nti on. [55] Figure 2 illustrates a flow di agram
mnterngt gpd g, WIRANGa o survei | | ance system of the inventi on.

[56] Figure 3 illustrates a flow diagram for tasking

the video surveillance system [57] Figure 4

i |1 ustrat es BRIBIGDESCRIPATONO FAIEE DRAWVINGS vi deo
il . [ 58] Fi .5 jllust fl
Rl BB ST PL TR inb T bner STined St def g e
drawingel Wigirb HRNEMe F¥BFAE: nliaSlalshb Y ELhe shiht Bahirad es a flow

i agram for taking action with the video surveillance
S[Qg}gerﬁlgure 1 illustrates a plan view of the video surveillance system of the invention.

logic

[55]  Figure 2 illustrates a flow diagram for the video surveillance system of the
invention.

[56] Figure 3 illustrates a flow diagram for tasking the video surveillance system.

[57] Figure 4 illustrates a flow diagram for operating the video surveillance system.

[58] Figure S illustrates a flow diagram for extracting video primitives for the video
surveillance system.

[59]  Figure 6 illustrates a flow diagram for taking action with the video surveillance
system.

[60] Figure 7 illustrates a flow diagram for semi-automatic calibration of the video

surveillance system.
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[60] Figure 7 illustrates a flow diagram for
sem -automatic calibration of the video surveill ance

wayawem7pH1l] Figure 8 illustrates a fl ow di agr BoT/i82006/025196
automatic calibration of the video surveillance
system [62] Figure 9 illustrates an additional flow

diagram for the video surveillance system of the

i qiwra NtFigtke § iBastratdsail®s dik@rahdfor labiestatiatealitexiaeind B 0fdeo
the video surveillance systemof the invention applied
surveilanceBYii¥®r i ng a grocery store. [64] Figure 16a shows a

f b g Vj : | Y S, §: : I

520, R R BT SeBRET BN A6 Ml sy
of the BRemtort he fl ow di agram of the event occurrence

detection and response subsystem according to an

dBba e a1 H@E%tﬁmm@fﬁs of émw%og%wﬂ 47108 fgiheEm of the
invent@i)‘(x%ﬁﬂi%{térgﬁﬁmg% AR G8re. [67] Figure 18 shows three

activity detectors according to various _
el di Figntes] 6afshowea ilnwehigram of deidsotanalysis silppstem according to an

crossings. (Figure 18a), loitering (Figure 18b) and
embodipentot 1&&'?‘3 c). [68] Figure 19 shows an activity

deb B Ct BiuRUShY%hSES et Wgdiasradl ofRAD St BEdurRhcd diection and
invention. [69] Figure 20 shows an exenplary query

responge puhgysiemiageargingée e copediniet §obe swandPer at ors with

pfigr [ od] t of the
irr&%l nt .1§1§{e I?Cf%?&gieg%?@%@%ﬁg%ﬂ%ﬁggshow an exenpl ary
queT y Biginrdl 3ehbivs fiiree bangdisryabiGondsiende nscording ity varjous
detectars, and property queries. _[71]8, Figure 22 sh'o%(s
embodsmeri ehICAR PrEgRT deRFHBE tRTVIET crassieadBieuts Lis)1 Iptsiing (Figure 18b)

th ispagcprding to an enbodi nent of the invention.
and ?ﬁ%%‘l llqi?legurg 23 shows anot her exenplary configuration

of68h VFiger Ouwhewis lah actihatysdestcemqaerycacdonding to agembodiment of the
. enbodi nent of the invention. [73] Figure 24 shows
mventigint her exenpl ary configuration of a video

SIE0Y e FoBRCR dihek %meﬁ&ﬁglﬁgj r QiANa QY WeftBidis £id Béigean
invention. [74] Figure 25 shows a network that may be
operatgrsevith moéifiersp hepoyding i drgambadivg dithenberdiotent s of t he
R e e RSP P e vt
combinators, activity detectors, and property queries.
[71] Figure 22 shows an exemplary configuration of a video surveillance system
according to an embodiment of the invention.
[72) Figure 23 shows another exemplary configuration of a video surveillance system
according to an embodiment of the invention.
[73] Figure 24 shows another exemplary configuration of a video surveillance system
according to an embodiment of the invention.
[74] TFigure 25 shows a network that may be used in exemplary configurations of
embodiments of the invention.
[75] Figure 26 shows an exemplary configuration of a video surveillance system
according to an embodiment of the invention.

[76] Figure 27 shows an exemplary configuration of a video surveillance system

according to an embodiment of the invention.
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according to an enbodi nent of the invention. [76]
Fi gure 27 shows an exenpl ary configuration of a video
W@ oedidzbance system according to an enbodi menPCDUS100€025196
invention.[77] Figure 28 shows an exenpl ary
configuration of a video surveillance system accordi ng
to an enbodi nent of the invention. DETAILED
DESCRI FEuf\ 83 howklan RSN/ QNnfigthktidhel avidesairveilluhd@dagstem

surveill ance systemof the invention is for nonitoring
accorddng e srehedigent of Hie lBveigRe, market research or

security purposes. The system can be a dedi cated video

surveillance installation with purpose-built

survei | | arBETASHBEDIRESCRIPTIONO B E INVENTHON

retrofit to existing video surveillance equi pment that.

p%&é]y bgfe&%utamﬁﬂ% FEeR BV PR HE s Ireagn g monttoring a

‘ . Lvzi . o : .
o e e oA oy BRESele B D Lokt o dedicated
video etfirvpillenessstaliptiohevith peposdatudt surveilancetcomponents) os thersystgm can be

t extracted vid prim.tives to.allow v hi gh. .
a retraff o G Rct o A hrREFhof Ge bR 0T el Pilgpee video
feeds. MBlEsyRteR] RIEFARESK BB RRBSAddoU ko NFE ¥ohBes StBdin #@&orded media.

record data, activate an al arm mechanism_ or_activate )
The sytase therapatdn ebprossssmg the Mideo dats ireterl-8mg) @y stup@he exfacted video

. Nt i it h r rvej : t .

primidi RO, Shridrn b Lo By SRl 58 38, RSP TBA e b v o
prescrited uedpbyisedd thidddeisist QfBak edtord fan tastithidbn edrfm Beechanism, or

tailored according to the needs of an operator .and, as

activajgrAngfiter SHSOCRCRe RISy EiRds alsh caraghe ofrinteatabpg ptithatber surveillance
) . ) e .

s BABSSRS, £ Y By 0 O . PAIRENEC A

researcinreports itgticamige thilered pstoedinpyo trsinaglsef@ntoperator and, as an option, can

di scrim nators. Event discri.mnators are identified.
be pregeril (RSB0, FBPROBE WebLa it dro oty Pt repEnE e hdtvn
o9 dag dpetaidilit pRYIded JiBNEaWirduih A88bTy BRI DMBlsystem by
~ spatial attributes, and/or one or nore optional )
using geens disatimaaters b By ey discominsierapreddenified pathaensrorgagre objects (whose

defin n_even i.scr.i-m ar l|]e "1 ol.t ering: .
a5 RN B VL e T o B0 i s
and/or Gné @HRdre ©ptiehd] emperaihitFiBltes PRSEexhBiple, ho bp&hiol Banddfme an event

. .mnutes" and "between 10:00 p.m and 6:00 a.m" Event )
discriggingéqri(pilledroreitesiag” event Bribisfeample) As froRftsqne PLBEHIAR “automatic
3 ’0 f“ > @ i t 2
ot GRERALOfod B EQLMIRLEI LSS pl ey L6 pbLPUY
Eventahiscretihatkrs@an be oopbined wrihshahfit@Bbolegueseritosiv féven more complex

.public domain, the inventive video surveillance system
quenYSas several unique and novel features that are not

Cyga e Nt hoaMRite A B suF {1128 ARt o £ME hBRhtidh 88%s on well-known

surveill ance systens use | arge vol unes of video
compitnyieion teghnidves peinthe puldisrdenetiie.thofveniierhdao sanveillance system has

sever:;d Fl}:nf([:{u% i%‘g gg‘éﬁ’é -g?%lg%%ﬁqfaﬁérnp ;%t éulﬂrlreenitlg]/ \zltgarﬁaib?er.] i %}S(’an\ﬂ)l%,e Qurrent video

surveillance systems use large volumes of video tmagery as the primary commodity of

information interchange. The system of the invention uses video primitives as the primary
commodity with representative video imagery being used as collateral evidence. The system of
the invention can also be calibrated (manually, semi-automatically, or automatically) and
thereafter automatically can infer video primitives from video imagery. The system can further

analyze previously processed video without needing to reprocess completely the video. By
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commodity wth representative video i magery being used
as collateral evidence. The system of the invention
w@aw7abxse be calibrated (manual ly, sem - aut onaRCTEE1096/025196
or automatically) and thereafter automatically can
infer video primtives fromvideo i magery. The system
can further analyze previously processed video w thout
analyzh@9REISu PproeRE QT €80, SRMB)s@htan fef@rmiiitiefn Sy yFdssdon
~ previously processed video, the system can perform
previopgly eacerisd vitiealpyisiitvesavbirhameatydmpaurss {herapelypid speed; af gl computer
mpri mtives, which greatly inproves the analysis speed
of the conputer system [81] The use of video
ORI M tThease BRYidad pAnsiiaRinhdycast diynifiediigeedure tisd asage
. requirenents for .the videg. This is because the event
TeqUirGRRSIEIOF 8¢ VAdRP: ridipishseruse B\ ryerifctirslian pMErSTPRNSE Sy giem uses the
. . 0 | B
video §ly 4 ANSABHE, OIS, REHOf e ARAMERD] Yoot BanMited at o
lower quilient inad peeertat embdodiment) rewiidewanaplye Heredtoo tredsmtited only when
. .trapsmtted only when actjvity is detected, not all
activity FEaCHRG, PP AL Ty s nefentiAL TR HERER., TR QUi of tp stored
or tran@hitled&/i &loh SFb Oliepbh@n® Bh Whehel AdR Ay TYctR8eHRRBAGAbe 8red or
whet her acti'vity is detected: vided can be stored or
transmofitteia i gheequadity tHightee frameatictapd(onbitrete) fhemectivafyds detected and at

and/or, bjt-rate) wh activjty i et ect.ed.and at
lower ﬂ'fﬂ%@f atqq?gefritmesa n S?Cﬁg?‘f WWBL@’ ?rﬁg%cﬁg]teﬁte ﬁhe e‘é%@‘??pﬁt%rage and database
may b€ AR RPhrately)@. o QOdigiHANIGR REESDMPYS end iy vito processing
handl ed separately, e.g., by a digital video recorder
subsystaovRIay jugh gomtd Whethes dpfp drdeier mpd s0thoyhat ansliyinjagether
> r gl t : [ r ' j :
ernbodiRBhe Bl oMU R AL et LR Bihp BRGERp A LB pocssing
device((slichepaameipispddeeraetjor, MYP, heicomontr@ico cLSKT, HipGhe i other device)
(such, as general purpose progessor, DSP, .
on bogi & lep AFBEVER RGPESIcRsEA dIBHaI Sidee FTRE BEOBnVigERsEYer

DVR, 8r NSk NBARORIBRNer ARVRY SartUt S bARIvAdHIBVIRb sMEARS from the device
canera, network video sérver, DVR, or Network Video

can beReobiated by WFWemnHigﬁmia&ianWMﬁﬁuéfo\bit%t@l eoframe-saimpeeed only be

f.romthe, devjce, can be nodul at ed,.by. t he. stem , Hi .
eansm iAo BieRdh TP QR Opt ok i OF o AR n i
embodiicht, RS VeE Gdnt MEIEEc@Bndt e ddietes B8t ¥WObi addtsyvinbertwork to

activities of interest are detected. In this

multipdersicitranferenps snplicrtians af plavpidaly diffsrguea@tiensis) cagble a single
C : L1 .

camsr{ UG 3 8 RIBRUERSE KRR SRR s s

dj &2f) er Biglurd 22cskbivg pae tonfanadtion & aniimglementition af thetwidyok

1o provide i - purpose applications thraough. . .
surveljance ﬁyq,tgtpi ggg{( é? b E%%ﬁﬁﬁ aTpy ﬁ]mcppﬁﬁ?sgetééh %q?g Wideg gput. This can be
obtain@ht FI?EH&, %oﬁ%h Mh1d %Bl (ﬁ%?ﬂ' LasiiRbrah ahi18g Vidd6 Qignal or decoding of

survei Il l'ance system Bl ock 221 represents a raw
a digitalividenyigesd sBldbk d2Yiepadsents dderdvepeplatiFin bowsmg the main components

obt ai ned,,. for exanpl.e, thyough.anal t igital. . .
of the g i5p o S Rk B GBS TLGRAT of RelbabaT Al B4y inference -
block 926l TR hardt8R: (R4t8RA] maPLOfkindler CORPERAN SicR 25 R By@htehg system
pl atform housing the main conponents of the video .
(blocksdiByei Yitlemensodsidblonk 2U4)dbat eosmresies ramadigisd yideodpoikeo streaming
and ACME WYmbk 858 858 me JPEG, MIPEG, MPEG1, MPEG2, MPEG4,

H.263, H.264, Wavelet, or any other); a storage mechanism (block 227) for maintaining data

syste

or storzaég using any dvailable ¢

such as video, compressed video, alerts, and video primitives ~ this storage device may be, for

example, a hard-disk, on-board RAM, on-board FLASH memory, or other storage medium; and
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bl ock 226). The hardware platform may contain other
conponents such as an operating system (bl ock 223); a
waoe@enorntoder (bl ock 224) that conpresses rawdi/gs10a6/025196
video for video stream ng or storage using any
avai | abl e conpression schene (JPEG MPEG MPEG ,
MPEGR2, MPEG4, H. 263, H 264, Wavelet, or any other); a
a comSlugicag?s Reh o A Watdh Bay, foif amipld, Phddectiidth A Beitize data for
such as video, conpressed video, alerts, and video
transrrmsacm QViey & somnmppicatien ehreapel (Hogk e8Dmmy be, for exanypl e,

e i T

other 12)2189 ohonecIWoﬂHy& wificit c@mﬂmlceuorﬂ aheeicl 220 amaéas. Blogk 22 10eshows a

data for t a}q .SSion. ov a conmuni c tion channel
rule m@’bﬁ&‘?@@%ﬁ@; ‘F aqﬁ?é}%erg@&y it élr%ﬁtlﬁlgrvl ﬁlW&}l jence rules. Block 2211

I
S g Mol FRH P RSk B0 78 2hows a storage
devicedaahres| D VR INY BnneB € for Blooiak aR2E,prahitiwes, and uldeo for further after-the-
fact praBa ement tool which is a user interface for creating
AL PLYFeG8sur vei | | ance rul es. Block 221 1 shows an al ert
Fm ol @o&géneﬁtssdﬂ By hﬁ&ﬁw@%eeﬂm@orﬁ%ld&mas fhal Be %nﬂﬁﬁ{emed on any
Bl ock 2212 shows a storage device (such” as” DVR
procesging aydviage (@n@mi Iﬂgp@36@@@580@;mmqqov’églleraﬁaPyAIKb Fﬂ’é}A or other

proces A 1 5 AP LEPEERLES: ok Bl RTRRNENb R B vieo
camer@iigity vitko cemsnan@ videdlwiteea, [0 8fdodkbrviet) IRE &S vides edERF (DVR),

crocontr DSP, ASIC, FPGA, —or_other processin
netwopkayf wec@ﬁeradl\\{/\/ R), gg?@la@gm or %therﬁ}eg.jgzés’ghqq@ aregynumber of different
posmb[@tﬂ@&%r@ eﬁﬁéfﬂ fo‘? tﬁyggh rétionl deo camera, digital

deo ca anmera, |P video server,

dESQ] t aln onedmﬁer ﬁmaysian i{ PR)ammet sdodk furdpmﬁcemtkeWhen those
her devi ce. There

eventsl) et o AR ERIeg e (odeeBrIcaiah G (PR EpL other systems.

Cai i gk AbiheRmoli®3iddos SRt Rom tHyi88SAS el While it is analyzing
| ook for specific events. \Wen those

ogrammed to
the Vlcg’()é]ﬁtas VWher grentapenur.lestseare ranssmited wid the epnpenication channel (block
229). communi cati on channel (block 229) to other systens.
[86] In another node, video is streaned fromthe video

di87] c elnvdnbther irodé, vi@Radnydding ahd Qreahieisdad@rlatBy the content
events occur, alerts are transmtted via the

analys@oﬁ%ﬁﬁﬁ%lb}t m&ﬁe@ﬁaﬂ@én theg et aHYfy PesTy (M prambivkenre being

S
genera‘?&ﬁt%eo nt ana yS| éln@}g bgtgjta }ewhtEl l%@%t ng éeoz C%@Sﬁ@éﬁ? ﬁge%égfeﬁeWhen
some anhivey is predept (Priestnts rabeipg gmdmtv@s higher dueiityg bit-rate, frame rate,

ener.at es

resolu&céﬂ xgdeq 15 F%}P?doyYhefnsev%gtis ﬁ)lé %év@ é&e%ﬁy g%ﬁag(ent mt%rence Very

high qﬁ&ﬁtz\’l‘}lf«bﬁté ?raﬁfe%t%nltes&lﬁﬁbrmfﬁibé/?ssst@{uﬁe@e' ng generated),
uality, bit-rate, frame rate, resolution video

i [cﬁ%it r@eﬁiﬁé@ler henobepmationpfnfpmtasioe st stered wﬁrteemt-mmagtorage

device*(?%é&?@t g%or% ﬁ? ﬁ %P’ 8%5{# 82 gpg:?tgﬂg??oeé%%&r compressed) video

primitives, alerts, or other information. The stored video quality may also be controlled by the
presence of primitives or alerts. When there are primitives and alerts, higher quality, bit-rate,
frame rate, resolution video may be stored.

[89] Figure 23 shows another configuration of an implementation of the video
surveillance system. Block 231 represents a raw (uncompressed) digital video input. This can be

obtained, for example, through analog to digital capture of an analog video signal or decoding of
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[88] In another node of operation, information is

stored in the on-board storage device (bl ock 227).
w@Et@reak7eat a nay consi st of digital video (raw@r/US2006/025196

conpressed), video primtives, alerts, or other

i nformati on. The stored video quality may al so be

controlled by the presence of primtives or alerts.

a digith efileb Bpnel. BlGKIBRFtAed8s ARGdRIL 'b!agfonﬁihgﬁﬁggé g%?%?@g"s component

bit-rate, frame rate, resolution video may
of therddgo sprvfidance sysiers WRloalndd NeFheclmd wape piet foom nafy aumtain other

' ' E i deo vei l.l ance te ock
comphifRlFARALELA BbrRind el ARG Ak Sl ARG R Gk h it
compirersmstraw'ﬂig’i?_l tz'_mltBO Fc& \@dhtoéﬂtﬂ@@xﬁ]icngfc@rsto@ nRing, ag&%éi%ﬁb clzompression

an igital capture of an anal og video signal or
schongi b0 BEGS Mg G MR G QB GrafL1084 ok Igaelet o any other); o

£ ar ' t anal ysi s
s SRR BB P A LG5 AL T, s,
and vizige priniiiinees hethihweoregepd eaddeanan e yoregahpleNa Bidi&isk, on-board RAM, on-
bOam\c}:‘(iwent s _such _as an operating system (bl ock 233. -
ey BITEREErOT CBICh g rags A edi g And Srigmustgatioaniatpifblagk 237) that
may, B d@emplel patk 48R ph/opaIPiNG Bfa 1?)5 g%@ﬁﬁﬂ%{éﬁet%& mu’nication channel

avai | abl e conpressi on schene
(block\g5#53 In fpE@mbodimens 8 the iz6miiomahmiein, Figure 28ythe bbigvi)y, inference

ism (bl ock 236) for maintainj t
comphelf BAGKPIIER At Ph ASKert o hatsaug BartRomem thsk Jad) connected to a
netwoplt tonwhick esmmuinttations tighade devhegtdmy be, for exanple,
a%jrd-gisk, on-board RAM on board FLASH nenory, or
of Her JhefeaRy Hehaotersofvaracemmeneriaresitisg bayenputational
t : (=% t.i ze angd/ or
platfolgh At iddec dtthis Wl ork Qo8 AID), Broc 25K E IR 3K fagement tool,

whichdh amserlintetfhaecior 238jing Vvided hevelthediroRaBI6Ek 2€ shows an alert console
the activity inference

for B B SO e Euiosh i Sueed Yok oo G coula be
physidady; WRfed onQiP ORe hariRh@Gfat (Sg@ﬁﬁ%‘:ﬁa ke, ﬁ(fp%gtd\f\ﬁ){ Sther
t o whi ch communi cati on channe 38 connects. ]

magnetigelisk, flYy DR oother aptihairdigo MBar etheonpomenopticad distj sudid state

Lonal t at ather nodes. of this
R A R L L S -
storagdadgetRet ad @@tmaMhitichives Pa, 14pR), DVRENVAE Sorfofer sﬁgl)rwv%e device).
chfatlng vi deo surveillance rules. Block 23 12 sho
a

13| efPmpenasd) e the harfvesss pinifogn Bilesk 2223 mhyrbepmptesndnted on any

S kR ey e T ST

other ffrecrshing platfolvay dn dinskided tampy, stosdssing! diehan@anetti@vice such as a
gther optical dick, MDD or other

. di sk DVD, . 1€, .
video fgaiti, ol Rk 1 By doruera o st rlgtalaidsapeorder

(DVR}g%eW 91deb ol RN RIS @,_tlg;gtﬁ%s&%rﬂ%g ﬁe\qg%/. i(fo%aqo%rg?tgéx the back-

e a separate storage device (such as extern
end hagdware platiorm|(blorlop39)DVR; b\iviRlernented bieensprotag@gdaxdvesd (general

t t | at f | ock 222
) SR —
deviceBuUElp %M,ﬂﬁ}&@ﬁ,ﬁ%@-b%@ rcofPhter QbVRE NV@?Bideg Fs’%er, Aol outer,

any ot her processing pl at orm) on any video capture,
hand-hspddevicsi (fush asvidrerrdgenmagerdenPRa) siheke @s aaumber of different possible

modes of operation for this configuration.
[92] Inone mode, the system is programmed on the back-end device (or any other
device connected to the back-end device) to look for specific events. The content analysis

module (block 235) on the video processing platform (block 232) generates primitives that are
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vi deo canera, digital video canera, |P video canera,
| P video server, digital video recorder (DVR), network
wor@enorrexorder (NVR), PC, |aptop, or other derCTES2006/025196
Conponents on the backend hardware platform (bl ock
239) may be inplenmented on any processi ng hardware
(general purpose processor, mcrocontroller, DSP,
transRER0 tixShack-amd parogssitdielntlomy (Wedk 239).dhg epegdefesineg module (block

vice such as PC | apto i ngl e- boar omput er, DVR,
2310 el B o e paRE el B8 eieri Al 0k dBblayed on an
alert coFARNbARL LB UBLRARELIn PAGBEe dSicd Bk 238N Br BES aflalysis.
nunber of different possible nodes of operation fof

t198%  conmguaranadsnyidpopimitives red mede cant brestenpd fre asiosage device on
the ba&{_gﬁe@%@e}gﬁ @tlﬁﬂ%gg%%?é%@%adev' ce (or any other device

conn ‘evice) to | ook for specific

ewent sin ahbhet ploti€Rtorad @ldys hsalPbH-Bitd Blapekatd F2dolfod &8 be
vi deo Fr ocessi ng pl atform (bl ock 232) generates .
modulpfed Ry pieye sWihpa theas iep Aleshividee gan be stheedighbighargnality, bit-rate, frame
essing platform (block 239). The event inference
rate’rérgr%%g?% (bl ock 2311) determines if the rul es have been
V96l at xchnatidr gedervade@prahigivéscanttetstaahob thediidl @y&dsiag device
alert SOl bl ock 231 or stored in a storage
(block gagie Efoeks Pothios Eﬂi@%)an%lafds V&t % CREIpicRion ghggpely
hep, BRr mblideRe RLAIY bf 189 ' i i
298 Nl HBaRr mbligaRe G bF 90 qg)vécﬁ&pthe@me?§§§éfg§lﬁgdGVIce

~in a storage device ack-end platform
(in blotk 236 at WeclaE) yeiyde thedilated by fetihvesen emefiprinsitivess Wiindbere are

rate ol Ut on ce%n

. ..quality, bit-rat fra o I be., .
primit{ichse i pep R . PR, Gt FRE s PRLiogg the
stored RRies ot Belirdteabédyher quality, bit-rate, frame rate,

resolution. [95] In another node, video primtives can

27t onearotisr mrde.vidrosap be seeamerfrore vhewdeppioskssorga e encoder

I ARl an i S via t ni cati on

(234) @ﬁgtﬁér%g%%g%sg%fﬂlfh ano%’ﬁ)ggé&n%‘bg?%?ﬁ%n qua ﬁg??/y of the

viddEo Bitannehdr owdé,vedesl qhebitypran be ssodugntetely the contenidnabisis module

6 in block 232). may he npdul ated by the presence of

(235). ﬁ‘m thorg age nq/vf@ﬁ?twﬁ%{r@ﬂ%l REEPRelo %‘Wﬁ%‘ﬁ Uikt Bif-Frge, frame
e, BB b P e LAy B B . e
resolution wden Isstreametk, vi deo can be streanmed fromthe video

Tl T el T B o o
modul@8@ bl etie prestace ¥ £168s. Wani thy badindeveRdeAingé mdvuleBlock 2311)

content anal ysi s nodul e (235). Wen there are no
detectsypn gient Yfdgterdsb itfiangendsa siapp onicogmang & (hervidegpromsssing gomponent
. . I . | e | . . .
Glock RS IR GO AL, MR SRR Wi i
request isasmived! the videdalotiprasior icd@pohant $hloelarr®y anfi 89hmufication layer
ot her node, streaned video quality, bit-rate, frane
(block ggy)eganrcgg%gqﬁqngﬁesg@ﬁ agd streaming parameters.

[100] In another mode the quality of video stored on board the video processing device
(block 236 in block 232) can be modulated by the presence of alerts. When an alert is generated
by the event inference module (block 2311) on the back end processor (block 239) it can send a

message via the communication channel (block 238) to the video processor hardware (block

- 232) to increase the quality, bit-rate, frame rate, resolution of the video stored in the on board

storage device (238).
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nodul ated by the presence of alerts. Wen the back end
event inference nodule (block 231 1) detects an event
wo@Roo7noEsest, it can send a signal or conmand POT/Uk®06/025196

vi deo processi ng conponent (bl ock 232) requesting

video (or higher quality, bit-rate, frame rate,

resolution video). Wien this request is received, the

ViGlg0 CigiRrRshbAs af eXRANGNST thbtefigu?adidbh defdibed in Figure 23. By

conmuni cation |ayer (block 237) can change conpressian,
separatingcthe funstipnaliyy phyidemeantent apalpos andpaghk sutheftiviydalergmee, it is

. al i 0 ' t. -hoa : [ [
possio Tt Syt 5 AR 9B A S PLOGAT R Mocesof
late appliation BEEARGEAGingd estiverk MfieriiBRned-alabledsagerseicat brbaliyast a
) t he event inference nDduI% (bl ock 231,1),on_éhe back

single grrgmpioddossimifineiorepady bpek-endapplirdtions fpdidigrat pads of an

. [+ H . I . .
o5y RT3, E0SHAROR o R B AR Pis s
because tel prinyitive streanat @taifis mf@nradbe abaoe sedrythimengaifig oden thie deame and is

. stored_.in the on boa st or devi,ce (238 101 .
not e ap 8 AVRHFGHEN oo RSB GPOIENE LB i LT to  retal
envirox?ﬁérﬁ thpi%qllhhs@raﬁbgblﬂ’ tﬁa Aancif i8 SRR AlahA G iﬂﬂ;ﬁc%bl% ’élocalx(nyeortlléer

nctionality of vi €0 cont er]t a'nal ySI S an . ]
applicagiot iaveas ynd mfyeotbercwrveiliance fmgtsnabity Blockedishews an intelligence-

pul ti-purpose intelligent video surveillance s .
enablof HyalpbOL o Gt dieh Pkt AT £ B BRAG Ay BbR i, The
contenBarAGses dHRAPORER @ oinPbedntd B8y iR Akl REcesanE daScEmBide the

broadcast a single streamof video primtives to

cameraseifan G0 epEEK IERAWARDIONeEY B ALY Re 0B YR oAP(Sapi kptsps or any
. g ) el . q

s e

compohbiéts, Btrearng biErimitivesume bosddaish sia stfndamniateieorka oadtivity inference

everyt hi ng goi ng aon i e,scene.and i.s not tied to
modulgisuct endpRr A biveh L2 BT RETURA RS stapy Ll reas used for
differeﬁ1 ;ﬁh‘g&egf‘r&%aé\ RBprloBesBork i Ue iR RYIMpARAEHHidPEI DVRSs, NVRs,

i11Tustrative of the principal in geheral and is )
networipplitersabdngheld demigesniphercsapiderss BDiAoh onetherscommitiagylevices. One

G BP0 AT M0 oo Maton
must b PERUrARMBH tdidaid tedbdekdiNg Ot allPoesBlepplidaibgs. Another advantage is
facilities. The content analysis conponent or
security senpisih ent Berhelan @sinization can prderas aqtivyy defprense prsylgrethat are stored
t r I [ ' . routers, on
st S B B3 RS Bl UShREioLt ©1
pnogle slaibigrkdeiRithepiimitivegtredn thoni the inelligentcanter-omettvheksie analyzed

content .anal ysi s conponents, strea of primtives are . .
for phficabHROHED PPHCLRRRAA KASRBIRSF PEretg® Beed 3 Parystey biFee gondalism,
. k . - h
o 1 AU R0 L0RE PO P O3 BRSO A7 R, nd ot
applicatiohfiepessiblpur poses. The back end processors may be in

mmﬁéﬁ@gﬁg&gg %’Wgﬁggstre%%/ 3120;1% ﬁl%%@#ge%&%t&ee%azpetwork is analyzed
for los PRt AP RYAtIAS: to BiteHlY RAHAGRIOLR, th R¥aSch for customer or employee
decentralization is that there need not be a centra

theft, tpmumdios b Mgreppss sad fodrack stck nEgousts, Bresgyrnmiinalipnsgregerely
| the prgocessi ngt.for al |. @ossi bl e applicati ons.
exemplary. 3n Iﬁnga%ﬁ?@ég iQn1s possible.

I
[104] Inblock 244 the primitive stream from the intelligent camera network is analyzed

for public safety and liability applications: to monitor for people or vehicle moving too fast in

parking lots, to watch for people slipping and falling, and to monitor crowds in and around the
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security so that one part of an organization can
performactivity inference on rules that are stored
wo o@alohar6x0 that no one el se in the network haBCHUSHS6025196
to that information. [102] In block 242 the primtive
streamfromthe intelligent camera network is anal yzed
for physical security applications: to determne if
facility.Hefr @utrasthbeeapplicaimns arteerchraanplary,andahy simer apydicstoon is
.protect critical assets. O course, these applications
pos‘Slbiere merely exenplary, and any other application is
pﬁﬁﬁﬂ bireplodId 43 the PriblifedstdR fdIR tRY infllideMEcaidr e AR HOM analyzed
the intelligent camera network is analyzed for |oss
for bupinesgarielligancepppliesdionsrie watch the lenghs 08 qnawslita adoetasumer

v e A B M VB DY R PF B TPRLARE ot
controlipfY lightihl @RS hédtidgVtealtilere ¥R o)le RBENRINS cOtREthese applications

application is possible. [104] In_block 244 the
are mgselyreepplary pad any ptheharpheationtisppssgdet canera net wor k
i a i 1.0 il V. .. . _
PSR Sl S8 Bttt gz
enablddodevicas toringctpdtkit iglokloRS2 istan TRatmbrafwith petalt enslysip ppmgonents on

nd falling, . and to nonitor cro [ n and around.
board (gt Lo SRR PTIRYIVEL DS é,nefwgeBl&Engng‘%%@ Vit Beth content

ot RN A0 o OB b pRABR iy it

and wilhgaietatgpetwodaateradinestiyolBlock 2 Shisad stzaidrd arldgeimeeswith no

. .ntelligence lications: t tc he | engt hs of

inteligfh Sop AR o R G e Forerlad Rt Tt Mo B eg B apitorm (olock

256) tBAt geebaNd Video HigitPafib®adl &thpredsieh SXBRADATRAtent &flysissdh@hctivity
as controlling lighting and heating when there are no

inferepeso bl &n He xagmmer vébun e spedibeailernpdiie eanebleof flepsmitting

primi Y Seiep € URTRE A im 1R ARYBRELDSS APDNER IR Sy sy

compdents tAatrisicdpablell it prahitivetsebirhgfometinaldieededmd geasrating
connected to it. ock i.s an IP canera with, K |

alerts &Jﬁ&gﬁf gRdepdield Eb#p%é%gwg’hwgslawem% ORRIEYFAEgR that has

aCtth{%mr i%’l%&‘ééllcg SRoAMENs éh Rk s C%Mé(ofza%&ﬂtﬁlg@@(%éo%rﬁﬁiﬁ%@ﬁom the

ot h content anal ysis and activity inference
netwoclo apbdispiesng alebsddldck B2 iscamphate priddjgentviido dhalgss bystem capable
with rules gndt enerate network alerts dir

of accgpting anslog ar (i al\'iyxjél!qca giir%fmésn gfrém%%grge%apﬂyﬁg and %&vKty inference

and displa$ink DR lon GABRENEIHI&t 6hsblear d; but it is connected
to an | P video managenent platform (bl ock 256) that

p&FY70r Figuye Hedhawisgineiheneemigueionof g irplsmsntatian gethe video
e n [ i Mt Y .

survelf R ALeAn Blatk 80P Bpr Akl ol B BILERER Ay PEun i
compbiicansotithd vidgo prriveilibnoegysitmean®seldndadaligsdas processig and interfacing

network. Block 255 is a DVR with activity inference
COmPeRSiHFo ﬂ%1%2QOQ%éPPfF§6“é%%%%EWa@fSU wéaéﬁﬂwuﬁmg & Pgig components of
the vidéd 1140 W RAh BFiq e vd A81gsi9e RS RGNS 8L htSvity inf ~
e Vl%% ock 257 Ci g} a rﬁgﬁdﬁ(g%/dﬁ%%ﬁ e ‘2 led with wir elaess1 y nerence
block Ré04p ad meymiso ichtdecmsipphedtioh psogramming interface (API), block 2605, for
interfacing with these components. Raw (uncompressed) digital video input may be obtained,
for example, through analog to digital capture of an analog video signal or decoding of a digital
video signal, at block 2607. The hardware platform 2601 may contain other components such as

one or more main digital signal processing (DSP) applications (block 2606); a video encoder

(block 2609) that may be used to compress raw digital video for video streaming or storage
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activity inference algorithns on board and is capable
of accepting video primtives fromthe network and
wale@phearshg al erts. Bl ock 258 is conpl ete i nt ePdT/Ys2906/025196
vi deo anal ysi s system capabl e of accepting anal og or
digital video streans, perform ng content analysis and
activity inference and displaying alerts on a series
using afy atagdrble comprassen sc{h]aﬁﬁ](JHE@,tMéPm, MREGS, MPRGe MPEG4, H.263,

264 Byl 2o EoroBr ERDbo LS DD T A ap s such o

video Rloﬁipfr&ﬁé'ﬁ ViB&d, aleR¥, ﬁﬁ%@eotﬂ}ﬁmrﬁ%sn— ﬂ%@&@g@&&&f mh¥Be, for example,
déo surveil'l ance system as well as additional

a hardpthsic endion RAN, |ontb®afdal'é1pm§;H cuerpoclTtoher Blosege @EHEM; and a
comuyg R Gr GrOF AN Fiades ot Vb L SRR Pl o By brample,

packeGR UrdVYr dadiarey/&dtS £ k@ﬁé&nﬁﬁ% overalt@nagidivdtion chafrel.ence
bl ock 2604), and naé al so include an application

pEi&gi aiﬁ&rdﬁgam Pletpma 601(mw be copmseird 2B EEsPI#610. Sensor 2610 may
. h
ve P EAR AV FRE ERRREDL T BASEPESARR S0 nay
serve ﬁsfﬁrﬂhi@lﬂfaaﬂbéw@eﬁ bardwgﬂet;ﬂétfmm%ﬂ andhe@riadél 10 B enkdteds10 may

gnal or decoding of a digital video signal, at block
mcludg@@?rvelﬂwe% aF MR € IpranierthiDeimensy desiart fostaample, between
2418 digital signal
Senso pr ocgdgg ?lr%tgvo?le%@ lagrp%rbl‘ag;b{fflgﬁi&]z gﬁiolcr:]k 2606) ; a video
e hid9d e Thérb nmgykbe26109 o frivate qwaymbmtmmnﬂmg)ommmtésmnahpiﬁtfonns at

oo S0 b AT a5 A T B ERLRELEE, . v
interfVEESRore MREG deotduR@llankt Ak, B%k@%ﬂ» sh(ﬁi?s AMePtHROIe foRdisplaying

storage nechani sm (not shown) for naintaining data
aleﬁsslm:ﬁpaﬁsiﬂ@@@f conpressed video, alerts, and video

t t e
DEL ) g R TR B T SR R IRt n any
proceRipeiar®l o fgMen firpie @Octssore MIdTUEtnG@lE0 MSPL AFEC, FPGA, or other
shown in Figure 26 as TCP/IP stack 2608, which na
processyig c@mﬁb%amﬁgémqpﬂg%mqeém&qunféera%&t geyigg such'as a video
camerh! ABRT AR AARKCTP §d8OBTRTL OB ERARNELitki@Blecorder DVR),
ware platfofrm 2601 may be connected To a senso
netwoﬂ&’hﬂeo Seonsier (¥BRY PGy Yartiep, |onpthem§mm Therehas elwamber of different
Jfir re sof.t Lnations thereof. Sensor
possibhs g Ry Byl 14 this SPrEGH RIS hOsRsEH T tvar o
tﬁtpj omha @@Aﬁ@ﬂ@hdﬂﬁtmg&e 26Ja1duts ﬁ@ﬁﬁ@ha&ﬁ’é@at@ﬁé’DSP level, and

i ncl ude a server ayer or a server ayer may

APY fﬂamNV@ﬂtem(édn@r include plsrt ARl supRetfpThis nipotsHEROTt gm@ﬂerts for various
Commfg%gﬁ‘ troﬂ’uw%o ﬁ% ﬁ el de@ ghar t of network 261 1.

er so tmare conmponents residing

o 10pNPuit @tatr@ir@ |1n sﬂnaé érabedmaits of ferinnedes, @hinmSM@yication 2606
261 1 Bl ock 2612 shows a rul e nanagenent tool, which,
may talegaanrplert andzsend drto pRQBPT ARG rUEHEE PR Aardyiageplatiorm 2601 This

may, ?)9 E)‘(%hﬂlla adécaefa&lzi %n? an%’}gg@t%?h t%%%vﬁeaﬂec?ﬁeﬁ a[fe?&%ot}aﬁed rule

pl ayi ng a er reports to a us
being Gnggacemle rih suche ¢tdse, thahahwaffangp) lad madeif (e dek c@@6ihp anmapject field that
be rxgent ed qn an
mdlcates that the object type 1s a person.
[113] Another example that may implemented in some embodiments of the invention is
to use the alert to control video compression and/or streaming. This may, for example, be

simple on/off control, control of resolution, etc.; however, the invention is not necessarily
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processi ng hardware (general purpose processor,
m crocontrol ler, DSP, ASIC, FPGA, or other processing
wa@lewroe)6dn any vi deo capture, processing, or PCT/US2006/025196
managenent device such as a video canera, digital
vi deo canera, |P video canera, |IP video server,
digital video recorder (DVR), network video recorder
hmltecﬂtU\t’ﬁQse eRhmpled PS @B, coftrolh B o, bd beded upbe preseieBdE bn alert
fferent possi bl e nodes of operation for this
mﬁkﬂ@@@ﬁﬁ@@ﬁﬁﬁi@ﬁﬂ as dlscussed above. [Il1] In the

tc[ﬁgﬁl'&%% %é%/rg af%%sgl ag Bie %fs %'v {}étggggéfmﬁl%nﬂ f&gﬁ’m%mctms

which ala§Tfirthérlinc i) ot are Abl l&niﬁayto&mmfaﬂltnguﬁﬁge Entahedsrhent koftware,
various._command and control functions within the
controfigipet-tili200m EdiZ) dureienality; AMISORECIIRE SHICHEMEYSof  t he
| t I
(YSL bR 2By D B} EHARMSADE o ey 81 B8 bideo
surveilpdnat ﬁmmﬂﬁl@&k 270ﬂfmepreﬂmys a hmiwemﬁmlfmn thet Iaay haisa Ithe main
recogﬁltlo ithmto be ex cutceig uggﬂ
compagents g ths 48 eulapes Rt .a@ ijohy] drocgssingand ipipgfacing
comp ockBY 0D Fe tsla'hakd¥ear la S} e AP ESmponents of
@ﬁ@O@i By b’% BAEts lafhat d¥earabgy- ﬁ@ﬁﬁﬁ ﬁb%ng%ﬂ e &S

leld that indicates that the object pe 1s a person.
the video badillanet mwneémvploentenmnaim;s —+ \m‘rpcle%ﬁte@nd getiyyrinference —

nts.of.t inve is to use.th
vlock ERR RS TGAE? mbiiy nL MGt B Qb B ek BRRD: Ry 2705, o
interfati@g vﬁ&ﬁﬂﬁ@ée&sonﬁﬁn&ﬂtﬂpkﬁwQﬁ\ﬁd@)ﬁfpré‘s@éﬁ)fdﬂéltal olb ﬁrqiut afay be obtained,
resol uti on, etc. however, the invention is

for exapeniastirugh Walﬁg foedizital oamgeeof@m@ﬁlogswdesmawrﬂqceqhng of a digital
video gﬁyﬁl oﬁtrt%gorﬁj% t s "ﬁls }gfd&ﬁé Piti%ﬂﬁ @7653‘%&%8{?%19{; %tﬁée%rcg}'xﬁ;o}xents such as

one orah@t tnmlmél)gltb]sl st procedsirg (VP) epp'he@ﬁomibimhd?&@)d a v1deo encoder
contr functio s whi ch may_furth ncl.ude,
olock g0} $t piioe bRAZs ROPBIER T g AR CRb Ricentig &f forage
using ?%gf AR & gxfeﬁé?&ﬂ §REmBPEG INTEROMPERE) MPEG2 MPE(]}4 H.263,

ctionalit and controlllng ot her sensors. f
H. 264FW@Melet 2? aghether) y@ﬁtomg@mghanmm frio shewn)dor wingaining data such as

video,FBBUE! BULOMAD RS e BB bl 2058 e B ffenamte
a hard THdK) 0 DERQATCALS o8fbohidervASIe @qswdry €l dﬂa@@ﬁ)@e&h@ﬂma@d a

wel [ as additional processi interfacing
commgrigfsme hayst, sBpwe ko Bizore 37eisr Te(gl%fﬁ& gtagk BE)Rd wﬁr&b may, for example,

b; d
packe@HRRIG 840 SN Al il IR b Pur CUTRARGRE S onbilifer V| O

2[7103] aHdrdauaté p’liatf@'mi PTGEr @Ay Be corlecied t@7 Gelsor 20H0. ayisor 2710 may
| so includ |'ication

be im;%g{pp)ted B tggiw vfffgf; qoﬁtfwéq:eg 89:@ R nt%lslttﬂ %tr aS%nsor 2710 may
serve e ogféﬁ%ébet@% ﬁ#@&%ﬁ%@m@ g ‘h@tlwo\fk Q?Pl ' Sh?l%r 38Y may

t al ned or exanple, through analog to digit
include apéenveelaygér, ama sﬁmstrd@'ev n@e&esn@ifamenmd deyddia @orcﬁﬂ(ample between

jgital vid gnha t bl oc 7. The hardware
Sensorgzlﬁbiaﬁii RE 32 orcaﬁr?? iof g, k‘ngg onents such as one
0[1 17Pr &s BBfofe, thedé kAl bs b@Rako Bl A€ @SHpbieniI®ENing on computational

applications (block 2706); a video encoder
platforms at other nodes of network 2711. Block 2715 shows an alert console for displaying

alerts and reports to a user. Block 2712 shows a partner rule user interface, coupled to a rule
software development kit (SDK) 2713 and appropriate sensor support 2714 for the SDK 2713.
Sensor support 2714 may remove dependency on a server (as discussed in the immediately

preceding paragraph), which may thus permit standalone SDK capability.
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(bl ock 2709) that may be used to conpress raw digital

video for video stream ng or storage using any
w@r@rledsbe conpressi on schene (JPEG MIPEG MPBEIT/US2006/025196

MPEGR2, MPE&, H. 263, H. 264, \Wavelet, or any other); a

storage nechani sm (not shown) for maintaining data

such as vi deo, conpressed video, alerts, and video

L Y R R Gl M A R

creatanﬁmfost}mrsagemnwﬁlch mpaydrectommuativaed toatvetrisicraiyge module 2704, as
n Fi e 27 as TCP/IP stack 2708, which
showfio Cogeanpi e DA R bes Gl Ry caHEP oAl p RS, such as o

comﬂu&e’i‘%ﬁﬂoﬁ%bﬁﬁu@/%ﬁc a communi cation channel. [ 1 16]
dware platform 2701 maybe connected to a sensor

27[1 09] Sewls SDKZZ’ZIJG m&yadm@llyl’rﬁt&meml@ﬂ wo dl&ﬁemmfcems In a first form,

rule Sfji}‘r‘imfﬂag %%P,Ctés gﬁer fﬁlg}éfb trllblgf{] te%%%‘gf dv%qr%on Crsses tripwire."
In suftt atdser Muistf Qﬂay%@éﬁ L K ugef ktérfac%?(‘ﬁpén #pHe sﬁ@ymes

i ncl ude a server or a server ayer may

i r{ﬂ?@he{ﬁtaeﬁéc@dsfémg@{ 27 6% may gpose,to belsmmnéenhmg rule language

YL k.27
anc/f PO GDFINR! pE Ltk e B BB foaf e BEE NP L0 s chvn rute
eleméms | Borggamples mwlatla@mage Pldairimeitive dafinidbiemnaybelesmbihed to define
network 271 1. Block 2715 shows an alert console for

objec Fkaﬁll SAtRES & fr TRICK Y PaiRA s 1 tpep sbYidegirgurres fyideo tripwires
are d&%‘é@d AurRf BGH), oi"h@wbﬁ;% f’%%ﬁ?&r‘%?*}%f%?o“p' ed to a rule

tware devel opnent and appropri ate
s e[ﬂgb]' @mppmrentszm.’me haIdWhﬁ@lﬁE&ﬁnZBM&k 236 hsmay beipyeemented on any

BTN RSN TN
procdsEiHS dBEESY dn %Qfﬂﬁ@'c@ﬂtﬁres%c@@ﬂ%b bt hbNadedb8l dMA such as a video

conponent's 2712-2714 may be used to permit users or
camefyy ﬂt&l@bmﬁ@ eagnere, 1P redaocamerae 3P viseo stievess yisgitehyidemieshrder (DVR),

netw&%%ﬁ’e% %o m ggn_]%p%\é oth&f(%rgz%g Cgl%eggadrlélfag}u%n?b%ﬂbf &Rerent

possibkangpdes of Opler@tlcﬁﬁmt}ﬁs ﬁﬁt\ﬁgﬂﬁmoﬁ Lt(éfdlﬁﬁss%d eboglt er,
computer, etc¢. [119] Rule SDK 2713 may act ual |y

| apt
t RE2HH GRS 560w el #1o0HeE CERREFBIORO! Al nigiion e me video
surve?l‘iﬂn%e %1%7’1’1?1 i ggf‘arﬁgﬁ Shd¥n & H%&Ire. 2’8%159’ }I)én Qgse%ﬁ péllﬂju?ﬁle system to

or exanple N crosses tripwre.
interfaaswnh a raseie derige nedhe veroee dite canfig@ntiomoEFiaee 8(rhhy) generally be

ofs ul e I n.a second for SPpK 2713
smilfl B ia M s Caf Uy PP B, Block 2801
repre@éiﬁld HharBivar8 gldt¥nAahd Iﬁé}I hARS thel Aaid lé%ﬁlp@né‘fﬁ‘@@f thé k}ﬁieH %%rvelllance
be able to create his/her own rul e el ements.

Systemx awlelé as gi;bmpna:hp@cesam@mgentaﬁamm torpéneatsd g¥lpek 280@rrspresents a

hard\??rg sE’b pfa? orm Esgsutlé) thgefell ngqug %Cﬁ}lgsglh%(lf gl{aﬁf%}ggnce system (video

conteint armwsi@sbl(ovk dees t amdawnw&s} igfeend S Blsked0Aaid Ry also include an
bel ow), or new types of areas of interest. [121

appligioH PR EGIHRE ’t“FFé a5 f AR ogl 2805 FanintsTiagiRe wt(br esgggmponents.
BIOCIPQSOmLif AR, HcRIte 3Nie SDK 2806 to permit creation of new rules for event

inference module 2804. Raw (uncompressed) digital video input may be obtained, for example,
through analog to digital capture of an analog video signal or decoding of a digital video signal,
at block 2809. The hardware platform 2801 may contain other components such as one or more
main digital signal processing (DSP) applications (block 2807); a video encoder (block 2811)

that may be used to compress raw-digital video for video streaming or storage using any
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processi ng hardware (general purpose processor,
m crocontrol ler, DSP, ASIC, FPGA, or other processing
waelewroad76dn any vi deo capture, processing, or PCT/US2006/025196

managenent device such as a video canera, digital

vi deo canera, |P video canera, |IP video server,

digital video recorder (DVR), network video recorder
availaIdvBnpreBon bdpme PG, MIPEG, MEEGE cMPHGY, MREE@4,3.060111264,

of differe ossi bl e npdes of ration far this
Wavelgh qf ?@h‘?‘giﬂgoﬁwg‘“&%e H’ie%@%‘%‘éé“ BYER%E'S ff”l‘?%‘]“taﬁ?la& Fléta 2‘8011 as video,
compx%ﬁ@&"‘?ﬂd%& 14 tl:rtsa&% @i@éo ftiv%‘ L ik %r% deflict Ry SEERL 8kdndfle, a bard-

he Vi eo survei | a ce system e configuration
disk, wlakmmd RAMi qgpeiroar@BL AR rb@namyedr cttberﬁ@oraget mediemsypst 2m t o
etrfaﬁ W th a.rﬁ.rmtzzde I V|a t%q % Lnet The )
Commk}%’ﬁ? TGP SROWR TGS Ty oA 2 Py hish &hay; foy sxprgple,
packetiZeunBlo® Vi gtied datios %ﬁsﬁxﬁgm&pmérgl%ﬁﬁm&ﬁh%hoﬂ Whanifel. nSReTe
nodi fications. Block 2801 represents a hardware

configpragion of Figurad 8, asdwaoweletione2 sl may buibeheniugde @ﬂlyph*eext transport

protoc\éi @—ggfs F\%}%}eégkvg&i dl?l¥ ag(%{%m@ ‘6‘%%\@‘% 1ésnet%sto ?‘aéidht% e cgg)élamlcatlon with an

Internétepiabésvice, falTORImBgtecksagopl at f orm housi ng the main
conponents of the_ video surveillance system (video
clddsbntompansps an the hpgarematiorm tiepkSOi ey be frplemgated on any

processm lh%%v&@% era Bi)(r@ﬁj,'g?% %ﬁkéﬁ%ﬁg@ﬂqgaﬁgb ' R@f('i ¥PGA, or other

ramm ng’ | nt e
processmgeieffmc) arganyi wideot dmpﬁxfe pooessieg) tos maBhganken? 8&dcemyh as a video

e TR TERISE B (4 S SR B T B2 L v

netwoﬂ@ﬂﬁéﬁ%&@rﬁ%ﬁ@@) @, alptop, GEQhEN RN ceMYer GreoPhdh MR O different
for exanpl e, hrough analog to digital capture of an

posmbémap@f@ ofiogeratien tmalis opnfiecatinngs @scussedi a@mf@l vi deo

SLEE Tl R OB BRI P

1ntera<£iiogidf ﬂie @b@ﬁﬁ@lt@f@ﬁkﬁé geviges(viabRk IageRiet. cathile REcH RhEKdevices are
a video encoder (block 281 1) that may be used

not to b%ﬁﬁ’éﬁ*ﬂ?l&ﬁls R4S Yrwa R Wabdeewes 28YE.adycl mag dgihagfedpn such a

o SEE0 S B ARURIE SI SRR SNETE ER
rules Wing rol RN ;28’36 sAmm’gﬁayrmgeémaémuy’nhe .S)‘Slimizl\/gl)d t@nmunicated to one or
at.a suc a Vi

mai nt.aj nj n vid npr de
more %i‘lt"efP?@f’V’&ﬁ%(f\?F STy A sy € dogE &1 i%{a@ebw?%éﬂwe other
commﬁﬁlcatﬁ&fne%a&&m&ha&ehar ddi sk, on-board RAM on-board
FLASH nenory, or other storage nedium and a

codinds anmtbﬁrsexa@pb; theshissom af| mhaimg@rrtwnmovaéesmuel%ystem tasking.
st ac acket| ze an

Using §hiBeGtctirp B Yt iR VR8s B SRS pBRH5R Video sensors

and, i€ S @phistiPatéd€ons et drgUsyatene todthadkl @ k&I, of hefbéBdralisinterest.
platform 2801 may further include a hypertext

Equipmentgpbpt dipichyescise Iehmatiops i prmed e siivaupiendng, agkiocus of

i P HREEL L0 LP OB 0bepprscscen
dlscrlrﬁﬂﬁmmme& oo mideb erintiebsas ehebrahfrg task{ny medhadi8Ml ) With ¥vent

i mpl ement ed. on. any processi ng hardware (general
dlscmaﬁlna@&@dp%@e@%wvewe PBEFHA ADPOXIded [afh 2 TREfhomopsSafitive

appro®¥h (VeN&nventional systems for extracting useful information from the system. Rather
than tasking a system with an equipment control directives, such as “camera A pan 45 degrees to
the left,” the system of the invention can be tasked in a human-intuitive manner with one or

more event discriminators based on video primitives, such as “a person enters restricted area A.”
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processi ng device) on any video capture, processing,
or managenent device such as a video canera, digital
wo raemorenera, JJP video canera, |P video servRET/US2006/025196
digital video recorder (DVR), network video recorder
(NVR), PC, |aptop, or other device. There are a nunber
of different possible nodes of operation for this
cldgé] gusiag therinvension feousketdesdamhethe [fdlwingsrecﬁmwks@d the type
above, the confi ura ion o igure 28 is ned.to
Of vidGGRH AT ERECE BrPoprbRs v S GrecH: FOBRE pF ietore
countlﬂg BedpCin! Pl Wstormduﬁti%ﬁéb 1EHRS @toﬁi @vh Eﬁ%cfi‘lﬁ? A& inteSstore;
thus limted, Figure ﬁovvs a web browser % 812,
measumhg bow deng freplopeedincrstanrneasuriopbew lorapeople syead wsbpart of a

browser .28 r conmuni cate with the system

store; S P SHTEE aurTER GG (5 g HlFe SOK 2806, Al erts. may. be
ganer ayadg e ihihaitisy Foeaid, e PIwisabeexhRpReef fk type of video
nore external devices (not shovvn) and this may be

surveillanse that gan lmepqrﬁa[r@pd, stithghelmyentigng dg’r@mnmgh@hen anyone enters a
h
restnc&g mr}mﬁ%t Sa)rs;sg)tc)éé?ﬁ{cféfn ?ﬁ &én{%gljﬁ{lm%n 15t oéise d%g etnna?g an area at

unusuﬁyﬁﬁﬁmiétaﬁﬁmlﬁg whdaichghges i fhieEspaceintl slragh spacd cbdt&ﬁthat might be
current video sgst ens allow a _user tq positjqgn video
unauthopiaed; detegnEnng WhELRESEBHHiLPIE 4P SHCRSTPEICR Hig cockpit, determining

when 13{%6?' el até fhr&%%ka s%l’,‘ﬁre BELO Hétefhtl allrfrétl?fh%ﬁ:t is 3h unattended bag in an

Fest ul pmsn contro ectives are
alrporn asd detemniiomg 1fmemasm|thﬂft affep apsesi ti on, orientation, and

ohtPRE Ry aternpie BEr gt e P rt A DHC AL VBR elude, o

exampl: %i@febi“ﬂ?ﬁ %%ﬁsoﬁ@ﬁﬁﬂs Qfer\dl RS, BF értbrk la\peshiBiSed £26a; detecting if
primary taski ng mechani sm Wth event discrimnators

SOmMeoan mov/re@lmh@ wrmg Jiason Eme. oY EnAMIPPILi eigmE\a Weererqahepugh the
exit); éTg ﬁ‘héﬂr?é er O\f&ﬁ}%&? %igt%&%d e a%{ argg oY 1%%%&3? rdgést 1ok %a%fxsan

use of na rom
expectBathhmbextmaéu (braBJFIHM G208 0B yﬁﬂ%mlwstfbr aﬁryeqmmgl theq;mtencé of
rectives, such as "canera pan degrees .to

unauthoaﬁ@d pergqqgel y“éltl% Ry rlspbe uﬁ?%m r@ﬁd%%w BRrlicadpn dvl}eﬁe the video
survelgm @Yété}h 'ﬁjlag/ BESD ffef%tﬁ%e BEGeE tlfg%&lo%vcﬁ@iperson and pet, thus
iscrimnators ase on video primtives,
ehmmp‘emgmnstémse rlarme sNotechatdn amen reidehiidGpplisitiogs, tplm'acy may be of
entio mar ket research,

he
concergs, F‘%‘pr PECYFE 5 1P Pl tg%lﬁ%?l}q%@srsgﬂ Semtgly mnitoring

the hoRRhQdBLatik tdsdeRnak ﬁ\ﬁﬁ fitd 1Rse Eﬂ&'ﬂhétrighﬂﬁféﬁing ih fhehouse.
store; countlng peop eina part of a store; countlng

There{pew pih éomm@mb@cbmemﬁ uaemwcmwmlﬁatmmc@e Vitleg pseasswng may be

perforwe%% Aﬁ%n B 10nﬂ Q,ld% R sga %H&sg‘x g%e%erﬁ Se ornﬁg§eu1renlo%

e spen n a store

monitéasdtitiong ohewhangtéssafy (ﬂ)ﬂebcﬁlﬁplenblﬁ ot Bintted kol Aélectidsd Rkriminal
the invention for security, the follow ng are exanples
act1v1tz;51orp}h§rqia}nfg§rog\s sijpaieBS)sur vei | | ance that can be

o tZEFQKEchW éxtélrrfép?ag% gﬁﬁﬁ:@{lbr‘? st O?f%re'g'ss@t %n%ﬁe%%ﬁsoﬁﬁy mean

arestr rea an ing assocl at
detectingafjar ghjed et wken avagiruhehe scepesoexaaples iSareartificed ramoved from a

unusual ’;I nmes; determ ni ng when Ehanges o shel f sgg
musetgh 4n afep %Vl%ﬂg@élt BSEljpoR! ngrﬁa@ gvgyEveral aspects to it may

include, for example: detecting if a single person takes a suspiciously large number of a given
item; determining if a person exits through the entrance, particularly if doing this while pushing

a shopping cart; determining if a person applies a non-matching price tag to an item, for
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unaut hori zed; determ ni ng when passengers aboard an
aircraft approach the cockpit; determ ning when people
w0 ado7gedr7e3 t hr ough a secure portal; determ ni ngpCT/UBIVE6/625196

is an unattended bag in an airport; and determning if
there is a theft of an asset. [128] An exenplary
application area may be access control, which nmay

exampld) dlligkea bigowitk Xanpds explekiee typrdpfichifee pensimg aqdricehsg for a less
over a fepce, or.enters a prohibited ar ai; detecting

expentiye YpResirHRe Y A ReoRdeaNEDh Padinedork 8%&( &ggboxes an

aRpPr Bt hi( g;‘l?a fdfi '?)%3&9451"& Lds) Thi
d lt3 gf m}qﬁ?tﬁg %e rﬁga er é?ﬂ %%Jgglc??s et ecttggm?ﬁéégnnélﬁ g}f v
includeffoi ertaanpdstdethoting ifatpermhclipamdeieis ctednnuskdre or baspkiog lot;

RFI.LD tags .or. card-swi pes for enfry, indicating th
detectiiedCh A SRV M W Saarkyey ob i ting flaeigy 18 Tesg (o the odee
of the PREOHN at BB’ RSLERH} dtdlorAPRId B8l 9Ro trAeh ehd fIRi0H: H&ecting if a
surveill ance systemmay be able to differentiate
persorbig ondlaqrailkedebasting if agferspngecaght auttle p@Qr,oﬂaﬁm';n when it starts moving;

el.i m,natin st false. alarms..Note that, in _nman .
or confi g tbbr dFopleirgind B0 Mhyin e bndsikeEBRY appetse
headch@t, WhieRPAEbe Perl) ABAWREIn Y oNGE erdérgbndyd have anot her

person renotely nonitoring the honme and to be able to

sHS Lhhanothst gxsmnkey eRficatiam arcamay tedratbpponitorgog. d hisygay include

Lher , . . .

detect PRy RO e ol g P RO TR B W By S Hloring ifa
vehiclk padE ity 2 naparkoyys aremal vi deo or snapshots may be sent

t e or_nore renote nmonitoring stations only whepn, .

n@égi_sémth@r W“Eﬁ%{%ﬁ?%l}caﬂﬁ? B E1AY] 't%ﬂ%?rea%&tw s mey
includ®f inGHEAA s@hré bVink }Sr&(o@fyt&ﬁéntﬂﬁlﬁg ehtatiShd HRLLHARRSY an object is

[129] Anot her exenplary application area may be asset
left belrondi in eniairgort Thireoursayif me ahjedas drovngvirfa fencolof o abgect is left at a
. tak way from.the. scene,, for .example, .if .an.artifact .
rail g GeleeTR 4 HEFOR IR SN e iR Piovid, ot Gl dpetructire; or
detect@pSEfastoMBVihe bbAthpERAACKIAY 8 BBV b pbrtds Re6ieh Walers! and

may i nclude, for exanple: detecting if a single person

t b&é& Anethspexanyiay wopigagien arabey tBfin g foetheisickipnd elderly, even
. r-[i-ni N r X | I- t .
m e ASHETARL0 A0 RO PHERR 0 LA g e
behavivaf like tHepeson notegitdring ahgleitchon fapplexended poivdadtiedd. ng

price tag to.an item forexapple, filli a bag with . )
b RoHo bzt b dhsies s Plss & e didlen &tlr‘fﬁﬁfaﬁ@e _%Ysgﬁm ghe invention
A cond egerfs%tfﬁ 11898 RARENS Sl VPSav Rz a;ﬂ&ﬁﬁrﬁﬁérr}eadafmﬁgd&?m 13

2rson | eaves | 'oadi ng dock with |arge boxes.
embodyiog bestwak enppeanty thepoinipeder i1 rcenrdagrmhebnvendions dhe tgmputer

oses his may include, for exanple:. detecting i
systelglllggsr%ogﬁlegl-{? BEe 8%1)&0?‘3&\11?1%0’ seg§o§§ ?4,! Qﬁle?r) g}o& }_51%8? re-[cHr(%rs IS, and one
or moRARKEINEtMAY YO abaedsi 189 Thk viceadendoss B Eanl A1 BO6ptionslly bdupled to

a parking lot; detecting if a person is too close to )
the videpareeargersdf femdirgst eecpuging eftvidect yuayaillaee datpnaye spmppighsystem is
: ] e i jn at the station; detecting if a
Optlon\gg&§§#I?§{oo%h€rh%85rogﬁs’; detecting if a person is
causgnt Tha videe selpors 1df pravitie sourcawidso td the tampstensichgl1. Each
.. or counting the number of people enteri ntg and | eavi ng
video gerpge 14 Fanybe qoygledie Hisi compyics sytigmd 1 using, for example, a direct

connection (e.g., a firewire digital camera interface) or a network. The video sensors 14 can
exist prior to installation of the invention or can be installed as part of the invention. Examples

of a video sensor 14 include: a video camera; a digital video camera; a color camera; a
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headcount, which can be very inportant in case of an
energency. [131] Another exenplary application area
woreap7ioe763 af fi ¢ nonitoring. This may include deCBEUS1006025196
if a vehicle stopped, especially in places like a
bridge or a tunnel, or detecting if a vehicle parks in
a no parking area. [132] Another exenplary application
monochiogR diderd)Q daglef b icsiqdey e PO @merd i vechitay; amniiftaded video
addition to some of the previously-nentioned
Cmneﬂaﬁﬁﬂ?- E515ormeTdet ecting if an object is left behind in
i IRAr
?ﬁ 63 HR ﬁde%%&&&{)r? Zg trécfelsx%{lzé@ afslegla?lgé Fﬁtg\f’l’arrﬁ%@ cofdputer system
11 for ﬁb@bx@iﬂtg aﬁgl/ca pp@sﬂé@&foulrcm Viéed mgh@)mmpuzeﬂ”ﬂysﬂem 1di. rRdch vgleo recorder 15
around critical infrasg&ucture P %ctlns
can be cogile ﬁﬁor%lgpr %’ﬁﬁf”o FiRg for egqaﬁn@ g"*‘ﬁ& puggtiop qr a network.
The VI&%er@%d’i@ér@ 8 cah %i’s;t] pri%ﬁ‘% Hﬁfall@‘@fcﬁi o tﬁé veRiRld &abh 88 nﬁfﬁféd as part
e Incare for the sick and elderly, even in :
of the lhwﬂmonTI’Ths vmkyj suncillades syfstem m@qu)reput@eqyetr;m higmiag comteol when

e or detectin i
and i B HunGl BB AR T BB RO PR T BIa perrpieorder
15 mclg&e tal o thpPrkordes Waegital bdet $édofdeSa @tﬁbml&émc@ﬁelt iaeqdeo
i deo surveillancé system of the inventi on, A co

disk; a@\é@ eand1a corappetiTeadable ioetipme dhe ItavavIaN §lsa ‘modulate he bandw1dth
npyt e |

ot B GRS LT AT B SIRRIHLD R0 EIGAE i

protocdlnWieanptivides sfisteesnt &t decrdlipkld bitoratn &ame-ramw] e resadaiion

sensors 14, one or nore video recorders 15, and one or
1magerﬁf6’f1@’t?erfiﬂ99¢%iﬁ“§lﬁre?m?‘b) devi ces 16. The vi deo sensors

a ] [
HEE PR A RO O Iy L AN R compter st

11. Tieur@ dﬂ‘hbwﬁﬁecadéﬁalsedﬂmdaskdhp umaputsystsm 1 bamhunodlml regorts from

the corﬁg}%grr %g etggl gglgfr en?s]fg[%é fig\n{: 1]6??8};11&6? &keg cg;frg:rz? Qu_seuse a stylus; a

monitdEa£ Privte @RotheNRpuld s¢RBmbEn&Mept: @€d bA afaf@. conput er
m 11 usi ng, for exanple a direct connection

Sés@] The qiharaansoss Ui prov i 26&ivenel Inpitiép e ceynefer aystem 11, Bach
other se WZ? :één% l-areh goué) %ftﬁ tﬁee&)%? Aﬁl/st(él%nl leﬁ%ﬁ@té fcﬁ ?&Pf éfa dlrect

e |nv or can

connecm@htor @het@kl THe Bﬂieﬂﬁhnsd;_rx a ﬂ'&hﬁé sxioprier to Ilﬁ@eﬂla&eﬂ ﬁﬁ fhe.’llﬂvention or
i ncl ude: a V|deo canera; a digital video caner
can bedptgled @ pavt & hEiBYBERRO Rsapale phanogheg seRspR L7 inefide; but are not

hmltefﬁmﬁ %o%%ﬁ’se OP %{#@H@a{ﬁm %rmgii’i’etrﬁrheh%fr r & Re ¥dnd&9 and a card-

cane T13 The vi deo recorder$
based d&mwbmdwuﬂhenwwn\sastbmm otgtuds dirtberpthiesenserp i ean be

system 11 for recordin nd/ or. provi,de source video to

recordfh & 5 BURET SYRTBH 1E- BAEH Y Beg T BEBT AL SR be
cyp] tg{u% 2 MGstEREPLNSK A8 Prkfe Vitled SurvEMEn@*IBRhELf the
a ditect connection or a network. The vi deo recorders

inventibB. daniovx aspectp pf Be ineniins e qxampbﬁe@WItbﬁ@fetqm@m Figareg A 0-15,

hlchglﬁ.}s\;bele{xgﬁtgges 85%6 Vﬁﬁl oasqlt eol]iantc rerJ e Sp{he?nVen§ Sa n%élfje%%
monitéreiptd @bcampemdre.

[140] Inblock 21, the video surveillance system is set up as discussed for Figure 1.

Each video sensor 14 is orientated to a location for video surveillance. The computer system 11
is connected to the video feeds from the video equipment 14 and 15. The video surveillance
system can be implemented using existing equipment or newly installed equipment for the

location.
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and wth what quality setting a video recorder 15

records video. Exanples of a video recorder 15
w0 p@i7aess3 a vi deo tape recorder; a digital videOI/US2006/025196

recorder; a network video recorder; a video disk; a

DVD, and a conputer-readabl e nedium The system nay

al so nodul ate the bandw dth and quality of video

st maa{rqq ORI 220 HRSH I oy \%ua%e@ Eys@dnh is%li@ra¥éd9 et MR

and stream ng protocol. en activities of Interest
surveallance yséern e phdcg o blotk 2 htoelibfatiemecquat. éThemesult of block 22 is the

R P e P
partidul@robjdRe (LRI PHEredn) Y SdrRik dlaceslinghd {ided ﬁﬂégé%go@i@ecp@}nth*é%ideo

used to task the conputer system 11 and produce o
sensqre g8 S ¥SL9TR 6 bhealibetiprliesing wpruad prlibraticey serpi-egomatid ¢atibration, and

e

nefl ) Kin hadudt 23rofdli aure, fhd 38&leo EhereDlahed sys@nsRitsskdd Tasking occurs

pr &):/ﬁi de .additional input to the conputer system 11. :
after paliyratignya bloskfLsynd isroriimab lasking thedvitiey yecilanegsyspm involves
speciFARE S IS Dt L BAATE PrduflaRl BONREHARIRhodystem
operatesdtyadatenting andhrchiveng nidengriroiives abassdudated sidad iragkedp without

. part of the inventi.on. Exanpl es of another sensor 17

takmgﬁa' ﬁcg’é’,m Bue bgch 4501{1%!15\% ?egl to: a notion sensor; an

ot ugjal Fikire PM1HQ5ated a@l&ﬁﬁiagfaﬁq £2 12R1ng tREVIAES RS &M e system to

and a cardbased or keypad-based authorization system
determpifee @ygRiglisasingihatptse Aot ¢went diseriingtot Teferro bre prmoredtgecksoptionally

. 11, ' devi d .
T T
discrigniagiogindesuribetién et ©6f BdEd/griitnitARE Qalsydlieda&ivitytRscription meta-

i gvent i.on. Various aspects of the invention are )
data) e 2amsIof fheaadsp RTHNYYE dpugteriicta meldedls Diowne: appablity of being
extrabtbé WohT B Side) L ﬁ%gl—%llﬂ@; MEAE8n BERY Sk aAD G803Vt 8 Bom the

of the Invention applied t'o nonitoring a grocery
videos it eancistd@} of rephisatiti@l, the video surveillance

SITAE N P sRaionias3e 638 padiives fomome vidsagiream & desirable to
enable We/SlchPR AR cadtie SO5ERLEBNg S4B aldtd, SnFRMEL! 8lcd e video

the video feeds fromthe video equi pnent 14 and 1%.
provifesea angasousinmiisireamdbe systane moah fabléehindl enent ed usi ng

exh st | pent. or .n I nst al | ed .equi nt for .

t >rﬂlﬁﬁoc a esg%‘%o[pﬁ’ﬂl}w%nmgﬁ@c S °2C£ntﬁflll1 gl?{ﬁl%lvgag{ .Ejg‘?ry@inpp diapthe video,
since 3 tealind &f exahithigahe dideOpeimitivis, the de9-EENYE 1626 Bot known to the

systemis in place fromblock 21, calibration occurs.

systerph o hegdere the idsp pEitiges; saold somiin ipfoymetion teebaabiiety detect any
cenSHIATL LAY 0T 0L 5 AR sy .
a [pé6]s cnpormisevepresutatiph acaso desirhble fvi wWewiplgma®ns. One goal of the

rovided by the videqg sensor. The system can be )
propB&f Pl PR ip PRI BaIAED RIS meser SaLGse sestem. This may
be ackildd ¥ AlehRBNgdMing good quality video all the time by storing activity description

meta-data and video with quality dependent on the presence of activity, as discussed above.
Hence, the more concise the video primitives are, the more data can be stored. In addition, the
more concise the video primitive representation, the faster the data access becomes, and this, in

turn may speed up forensic searching.
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automatic calibration. Calibration is further

descri bed after the discussion of block 24. [142] In
whb@cko2Zas of Figure 2, the video surveill ance BEEUSI006/625196

tasked. Tasking occurs after calibration in block 22

and is optional. Tasking the video surveillance system

i nvol ves specifying one or nore event discrimnators.

Wt hmutTHeas kétROnteh B MiddBQecSpHNBivEd ARG Bt lofThe application and
operates by detecting and archiving video primtives

poteniinlevants of iewes- Yome exsmplgerembaidithants are dksandgpedhylow

aGt on, o in Ei.qure 4..[.143] Figu 3 )
AL AT B e e Y e el A0 enerice
descriptoryalektritiggthsystiaINst énet@ti &ideoN gn SMRRI, MisSE4Y HbRAL Q'dStailed
An event discrimnator refers to one or nore objects ’
description o B Appeasanse £ thergend. 18- drelosrtionsrekyfalitge, man-made objects,
I | tributes. .An
vt AR Rl 2, TR A Oy, o .
For apidevistivedmn¢@ahsplicatidn, et eaaiple] & yhahgs e ihploverall Mdvamay be
. Hgata)g. Sogglé)f the videgp primtive design criteria
ImpoyRRy GHETMPREY FSFTRITSTERY Capabs Tuddsn behtieichanass: they mey indicate
cameda RO S) 8spebAaY tRd 268 Mat T Rlerd étéﬁ‘éd 4l Hed Mvilo Ad in the 1atter
rel evant ‘information fromthe video; and’conci SEness
case, ghethepit esfemed ¢ bnprefivadyieRealat teastao @xptevamtsiyolnosin tibe; they may

o imti f t i d . is desirable to

indicafh S0 ol il B IcRS b - 351t GEMlenGibRgme Rolscr orwent dark,

potentigidy mtiicaBn@da@ipefing &Ml the fedQ; FheyShRE Shdwhs cNAdBR: waterline along a
rovi des a continuous input stream” the system cannot

body g%WPteb(afﬁi Rugthey ipfomatipe op spRsifipaniphaachesde thib datted pabiam, one may
o] ' I i ion..from Vi .de i nce
cons SR By LRI ABHRBIRRLRT 5o 2 e Bber .

2004, usé incdefarated heralndsy @fegent@). known to the system
T fore, the video primtives should contain _
et PR odymen ok the vadsp reiaitipy ey inclusty object
descriBior REerHaL o aﬂ‘bﬁs‘%%?)leta!?@ibﬂ?%g 8{1 %k’ B0V B PRACK 1% K8, What
] video and reanalyzing it. [1 concl se
informpagipngs siptedtabowt dnobgdos magelsperaibingthé applivation plee andaAransilable

ne goal...of the proposed invention nmay he to extend, K | )
proceqdiie @Ry LGee aSyBIEDARe: PSR btmal Tiufle sy mmmerios including,
but not NinfitedRy, i, SabePesichondt, SRRIAC e HR 5hedd 88 ARl dfiYotion,
.video all the tine by storing activity description
motiopsplipnge prd EnEatreseec!on, rigidivatektuye, dopion destificationh &he object
. et i Vi a LSCUSS above. Hence,.th
o AENGRn N i R ORE ROB e TR  frman,
this mag mdhelesh@pesenck and diiotdfakin tohg gFRIcR ab@R%E SFokhRionl S8Re human
bod ]%ri%rli ti ve.repr sentation, the faster the data access
ody e deser £ AP@an shaoe 3pd Prssy ok e eghiglss fibpas dicude type (e.g.,
i 4 e : ey :
ik S SPUOQORLAL T8 SRRty ROPLERLA AN o
also centaintastivifics, moduding, buSovkdinsiteinp] earyyiedroeh)seNtan@aewalking,
" ddescribed.belom1§148L An.exenpl ary enbodi nent of the
SnCE ded” pHPRE AR MR T e Gat 8 CR UMD JeddE St polidBigs may also
refer t6 @8k bbjets. ThE oBeer @bérigteanSy K86l coitBiR Ydeniic HeRER Armation,

_ this may include a detail ed
including, but not limited to, face or gait.

[150] Another exemplary embodiment of the video primitives may include flow
descriptors describing the direction of motion of every area of the video. Such descriptors may,
for example, be used to detect passback events, by detecting any motion in a prohibited direction

(for further information on specific approaches to this latter problem, one may consult, for
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description of the appearance of the scene, e.g., the
| ocati on of sky, foliage, man-nade objects, water,
we@r@;7/oea1ed or et eor ol ogi cal conditions, e.g., PEEUS2006/025196
presence/ absence of precipitation, fog, etc. For a
vi deo surveill ance application, for exanple, a change
in the overall view may be inportant. Exenplary
exampHe 86 hERIiAE & STMte Aphlideiof Wi €0/ 766,909,iflled chaawes; 30, hey4, and
may i ndicate camera notion, espeC|aIIy the facts that
incorpetateddierain By sefeiened) or st opped noving, and in the
O@B%f g:%ﬁﬁfxe; Hﬁgta[éS rcomlnte it ?n Hid‘@&& Qodrlzés p{]ﬁ s%ﬂ&m‘éb&s\é{m heat
eas 0 F Vi Gus)

sensorh,l’jﬁés@’&%eelﬁﬁ@?m oss rbzfdetd‘l (28300 V] azigsl Momfetrid‘mnwrsj ea: f e e d
i t,_suddenly becane n0|s|er or went dark

Sﬂig%tﬁaiasvﬁpﬁmnéafemg anadedificaipn g fian qbprst pulksjongipg to a particular
catego\%i;?r)e/%l&? E§Qxﬁ edofhenu ﬂ&uWﬁtn%h!lden g g@llsgﬁlgh &L 9¥hiele: a gohce car;

ther 'Rt or et i on- on peci’fic approache
mﬁndhﬁhthasMahh@aspmﬂhiBpeobd@eﬂay consult, for exanple,

- t. t 0,954,479
g ol R LS e O SR B st
large; fn%ﬁﬁh‘? REGIN; fhtlAkr t’ﬁQﬁ’B tfé‘ﬁrt s%?Sﬁ:@iPt'h@ﬁ Y f@d’fb@ﬁieﬁﬁﬁh 30kett {Hnner than 4

pr|n1t|ves may i ncl ude ob | ect escrlptors
feet; ab@ft @uman gizepbiggerdhaes nanine saatlen than @hwharabow; the size of a car; 2

vi ewed.in a video f.eed. .\Wat. infor .
recantls S0 ipSes TRy PR R PR, R R0 (e givels.
|EL@4]avp¢d1taéai RfdE Qﬁ@gﬁtlmgatmnmlflantobﬁat ‘Bxeapitivmymay be, for
ect descriptors nmay include ag)enerl c pro erties
exampilgy @n@@agfgposmn ippixal peprdingiop.can absofute rgz) dB%Sﬂ‘MPe*PéPme world
[ t I not i on,
COOI‘le&% %ét Sac])r aéﬁdg@fb%ﬁ%%hv@&%%%&%r aﬁﬁt&ﬂrﬂ?&r}%l dity,
t E_)ﬁS]J r &,coburdéfers to Iaa:hmrﬁatmaitmbnte oflae objere dixarttqﬂmofpltamﬁor include:

: al so cgontain s Ilca e
Whlte'g@%& 39, Teflt HRIEE POV B & Jﬁﬁr{/ WQ : ¥ B of REB vales;
an avePS L IEEE § aRBdad ?&Ieké?gh %Vl"v'aﬂlet 24a hlgf% oPREB Bies.
| Nformat i on, some human ody nodel describing the

hiiFeh R@Cﬁlty wicds posehape poﬁsgﬂtemg hitobess of p objggt. i Thelshage of non-
o R % o B e VSR B b, FPYB e gt

obj ect@ tesg) ﬁ&ﬁﬁl@d & ks hialy@8mainNSlobiuighariped 1061 frhh8td Bene (except,

carryl ng an object, running, wal king, standing up,
Pﬂhﬁ@rﬁﬁé1@ﬂﬁ§$&ﬁﬁ§ueEUW€HW@tivities such as tal ki ng,

Ll%t?i {8 RYe recr%Eéré Q)' emt u“?eoofr a%fo%ﬁ eck. OEQMQ}?IESn of texture features

ect escri
includled@m—SuﬁllllﬁﬁtyL qrectrmh‘puwm,ﬂumnty, mdcniﬂrsrmessbut not limted

to, face.or 150] Anot her e | ary enbodi. nent
o SBhoApiHEBApFIoHPR £ A JIPHEP aﬁ@g?%@yo%@gw%ﬁr 4n example
ofa faﬁ&(fg»S ﬁ%ﬂdgibg&t thec Al waieh 1oLk Rk eMbit 9 ;gréaft aﬁwﬁtyof%t@ﬁlapfnouon An

Such descriptors may, for exanpl e, be used
exam;tlo ofie fady npasighbaiewt venpssorbyaveleg onging aangfanéoheg@ rwhieh exhibits a

&Hﬁ ¥b%te% dlrectlon (for further information on

great% PP BAes to this latter problem one may
Corssul A, mb@EEXBIPtLan g@ﬁotﬂﬁﬂﬂbﬂﬁm@e@utoﬁ@ah@ﬂly detected. Examples of a
Appl ication No. 10/766,949, filed on January 30, 2004,

motion ptlidec epnseraaceol mbemﬁ, (b§appéarém0@m§ an object; a vertical movement of an

object; a horizontal movement of an object; and a periodic movement of an object.

[160] A salient motion refers to any motion that can be automatically detected and can

be tracked for some period of time. Such a moving object exhibits apparently purposeful
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[151] Primtives may al so cone from non-vi deo sources,
such as audi o sensors, heat sensors, pressure sensors,
w@andoexeslers, RFID tags, bionmetric sensors, epPCT/UBDBRP25196

A classification refers to an identification of an
obj ect as belonging to a particular category or class.
Exanpl es of a classification include: a person; a dog;

motidh. \'E%J&hﬁﬂ& ofd sQﬁ’éﬂt ?fﬁ)tl%ﬁ'incll?cfé h{&%n\é'f%l‘ﬁ‘bn@ aé% anBBfr;3nd moving
specific type of object. A"size refers to a

to inteliapterigh ametherabiact.but e of an obj ect. Exanples of a size

t dartl” 2 v S RSt PhuS i * Boar o SlaenRp o Examles

of a fedtaR of afs@Bént nRIHIH ind R B 18] cRry; R 1888h of haRj e@toi‘)uﬂﬁﬁlage space; an
smal |l er than a hunan; about the size of a car

approxapig Agicdh oe wRictieRgB amﬁrdapgmmah@p@smtmmfdh@ erfvironment; a

posmBh?)Z %@ b %@tqn%%ggg)ﬁgea Star Iugat?Oél %lft e agg}yf)[rgg aft)%).ﬁtléstlﬁon of an object

ina tm@&dimmldmyrebﬂ:serftﬁt[on&)f&l@érﬁmroﬁﬂlehifmgﬁfuﬁ&ﬁdntdf@ﬁ‘nd A duration of a
pi xel coardjnates, an absolute real-world position in

traj e%bfea VRIPHE Edorsapiand dipsianhin Snage spacs a7 appreeimats valocity (.g.,
speecf hdHiteph %ﬁg{x K Q- AR ﬁﬁla@?br%gént t o:}l%ﬂhé%(nq’ﬂ]o eﬁte% Qlitation of time

oac Ic attribute an obj ect
at a veloky; a dizhgelef veldrity én irhdgeciacey aﬁypprbﬁmateic}raﬁg@ef modﬂSVn a three-

e oS SREE e e A P LS i
motidH; hPH Hﬁi’ﬁh@ﬁ of&dBsaidh e notibh S @) v Gy dbfeys thFheEpRed anf‘dlrectlon of an

shape consi stency attribute of an 0Obj ect. The shap
objech it apATHEWIdinD | é@][a_gac(@y gefers peopdidpositiemiveiwcy) iy for an object for
e f.oromf while that of rigid
as lonéoa%q %bjfa Cal.l ?)eve%k Ioégoroarﬁrﬂgagrés% may remain | argely

u f[@S@n ge 60&16 ORarge aferstt6 ahy Bdtkor &CRPhe thREdaR AR TletcbRE as changing
slight changEs due to turning). [157] A texture refers

over g Be%f’dp%aftttf’é? e Rfrecete dangpineide: matonaty pect leaving a scene;
an obé)eg\%/(\%#_éﬁ?é LAHL §5d bASHHILstaBGilaly, i '?;Hfggﬁ}}aﬁﬁmg %851&15@ =1n a scene; and

nearity; an arsen ter
an objaot b}mmghgf@psararwezée geraﬂmtehapé, driséze).i gi dity of an
' le of a fai id object is

0] t. exa
oM E@uis PR sk g Eito AAATEY OF SsFrrsrchapSe. Examples of a
featuf®flaQBencMhaR¥AimBhbe: f sit 18l bk ﬁﬁﬁgé ﬁlgi\';ﬁ %a%@t nbzﬁ‘xp?ommate size

person having swi ngi ng arns and | egs, exhi
ofa sgmaﬁlawmumthm -Gimensioral ropotsewatior] QBQ¢ edviropirient) artgheatswhich a
not i be aut omati.c det e

scencfafl 5O ThoRon Rt ae s ale i e Pa® pod o Bbyramate

locatidh 98P RERE @Hé‘zﬁgeQﬁ ad@ite@bjB&isional NeBFekéf@lonBIVEN B iroffneat
0 J,leCt a horjzontal novenent of an object; and a

&194di4 Prrciedive mogel taferols) act rigr GOPWAMER] @l qbict.oRxamples
ofa p[rjeeﬁgﬁlfe oc?eﬁ]&ag%%@& L3 éulf; %Q:hﬁg f‘%h?ﬁ@ta'nﬁgl %ﬁl traﬂer

et ec and ed for 'sone pér
Sytés]a Ripure nGa styjwescin mimpbslry sidap padledid j)(ymon ofa v1deo surveillance

systefeiTaiEe rdl FHOTFGTH Ol BraEion JadhetnaRs, wdeasarargfor
example, but not limited to, a video camera) 1601 may provide a video stream 1602 to a video
analysis subsystem 1603. Video analysis subsystem 1603 may then perform analysis of the
video stream 1602 to derive video primitives, which may be stored in primitive storage 1605.
Primitive storage 1605 may be used to store non-video primitives, as well. Video analysis
subsystem 1603 may further control storage of all or portions of the video stream 1602 in video

storage 1604, for example, quality and/or quantity of video, as discussed above.
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to interact with another object. [161] A feature of a

salient notion refers to a property of a salient
woredorom76Exanpl es of a feature of a salient nOPCDNS2006/025196

include: a trajectory; a length of a trajectory in

i mage space; an approximate length of a trajectory in

a three-di mensional representation of the environnment;

J160°Re RFAn@ho? o PRfuELLE, Bnéentﬁgeld%@%a @SR henshdr@8nsors, the

an-approxinhate position of an object in a
non—v1ddor1:ema1dwee}ﬁé| apmavailabler e eptterningmy dstect éientsn \’/Ehedm@mkséhe S}’Stem

A L i
interfad@N @PALRLIPRER Makiakidtivo Qe dﬂscﬁﬁﬁl%ﬂoré,l’uﬂlddhé SRtdnpatrices
a three-di nensional representation of the environment;
correspanding @v e wcofranerel Gt e\ﬂ@te@@dteyent@%ﬁéﬁﬂg%% 16 tgeeseydefined
i N i ro
st TSRS R CHER £ LORF e MR b B vico

storaged1gRatvhedh 94y ér ehpn@ethe vihog tigeo sz@sgamammfﬁgmﬂmn ‘The
and a duration of cessation of notion. A velaocit
video sierpe k08 B2y hepypetige o apretiepensyseTa AT BERAYRS Gfcpgrate recording
r c
sovies 3 FLRHLRSof A el oA ot B sty .0
followﬁ@ hdveatilyg eeisudlandioe atdiaalegtbnor sykem @splamcpmtmgdi visual and/or
A sceﬂe change refers to a

2]
audio Y4t VTP HADGTRLHE A RGIBR AT e Ry Spaf 5 ERSPSse

mechaﬁlsfﬁe locﬁ?ﬁ%’ﬁﬁio%? RhtaRti8E B ubRARSAcd; T6iweEng 8streaming data (e.g.,
afionary object |eaving a scene; an object entering

image dats,c‘ech@ datel vidoqrieig ves; and/onanajyzed datg hiocmpthen spigpygt System via a
networkoSish ol Fo R RN, pR el SBHEE n SRS I ARRERY 30 Burer-

r Sl zZe eature ™

readab%C@B@EuR Qcﬁ%ﬂﬁ@é@ﬁé other &psaRe stuyeidhne sysene takmgghe computer
anpl es of a feature of a scene chag]gee i ncl ude:

a
systems} lzandérr aaodERPRMRIE RYEICT T ARHAEISHAE BI° CORTPHISE FEFRad ¢ad/or

gene change in a three-dinmensional
anOthe%grﬁ%sen a'tsel on of the environnent; a tine at which a

sldéme Thamgeitive datarced be ehdughtadfias dafstaed mendataitan g'EO dﬁtect event

I e SR S
may irfelife’8 %@E\my mke}@ﬂ‘]mgaiaﬁgﬁag@ e\ifhl@E ¢imed ﬁbscﬁ%cﬁbéoﬁvo an

apriori known nodel™ of anOJect Exanpl es of
p[rléS}j e”f‘mdﬁ@naﬂn‘dbhomylatah@seumgrylwscagmaq often ﬁ@ﬂpwcpc Beplean binary

tree stlal)gE“% af{l&p\st&%s gﬁe‘@lt%/@ lIS Sheie osﬁo":ﬁ] ore@ H£t§ of @&%Q%esaﬁeaf nodes

are usSd\Fithd ﬁﬁﬁe &%&ﬁ? RelagsBhid vadiel Owhdte a@‘ﬁgﬁruy&m tomd kéyhfeature of
i nvention. egure 16a, a_ video sensor asraor ex m;gl L1 cr
the datg{subce tmﬁ’rﬁftf@@ ,oarebatwﬂ%lsd&ﬁ@ba% TYBErC fﬁ*‘PB rde a’

etc); agh deongtd f?@emdls%@ 6581()[181% é)‘r%geggrs c¥1 o%les?‘l&’sl?t%y?}ﬁ{fés%ﬁ%ary or

eo anal ysi s su en per

binaryaBedlymi 16g10f0péﬂa’®r31hki@‘mt’,r mmaﬂﬁoﬂoﬂ’ 0 derive video
primtives,

t d
Phio8) ' B un é%b%@é%fg @gtrlﬁﬁgfi}% Pligulao8 gt in
embodlMRadioFBR REdH fb¥Gfon. 38 Y& df-a WARSArRNBINKS bplication, the properties

may be features of the object detected in the video stream, such as size, speed, color,
classification (human, vehicle), or the properties may be scene change properties. Figure 17
gives examples of using such queries. In Figure 17a, the query, “Show me any red vehicle,” 171
is posed. This may be decomposed into two “property relationship value” (or simply

"property") queries, testing whether the classification of an object is vehicle 173 and whether its
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subsystem 1603 may further control storage of all or
portions of the video stream 1602 in video storage
wasdooX’es exanple, quality and/or quantity ofPUT/tis®N6/025196
as di scussed above.[166] Referring now to Figure 16b,
once the video, and, if there are other sensors, the
non-video primtives 161 are avail able, the system nay

color ¥ ptiomiMERted 1 T eThes€twd abkuctibecay@iheindlywide flerBdifean operator
rul es. 163 and correspondi ng responses 164 using the

“and” A} Samtpriye b awE 1dbf tnnuegn SHRTERe AHEN §EmeTpREArS A SYHPS
ool Sy by POSOPLSCL L BENER) o 196 NBRLRN ot A0 i querc
“has tHd\ensted setiatimevient 10T aul ‘fhap deaibt dopredenovisgy178.

defi ned responses 167. A response y .include a .
SHABABwb imeni QfdRe Biventioa oL et DR OB @iy schema in
two eggg;}gggva%g%sma'b%ac @Yn@&es;ﬁﬂw. ugﬁﬁniea%mvﬁg déﬂe%ﬂ:

04”1 n Figure 16a). "The Vvideo storage 16 y
describiagspattal eftivities wiilde e ssaneyaid RathedB eysneperatnr branchmpdésenay be

a.s rate.recordi.ng devi 15. Ex L es. of response
angmeie Witk Frogisters eyl etbal dermadal p oysch i s e

f pl7 pWAREvitRGtE @ cBespoNd Bl RbetaPd Bdlatd@iel # ALLbE theRidRo scene.

system di spl ay; activating a visual and/or audio alarm

They éspetieaia an Ajetigaight ipkeraca avithealoraipnan dhd sspme. dfigwns18 illustrates
activati . id.r [ [ . - .
oree SEHYRY A SRBLS ! BRRRNSE RERAN AT OR bP Ok BB Rt n
a partdalbAdifection usingBgertaa vitleo tiiphe®e (fat furthet Bié@nfatiomabont@sw such
. and/or_ analyzed data) to another conputer_systemyvia a
virtuahweg Wiy aryde, mplRmeiad, pramereonsylt ¢ keUihaineiNo. 6,096,945).

F igurcfre P%JI ﬂ&ﬁﬁé&ﬁ@thg ki@ & lg?eg‘f.tn%rf@lt EFerf RIS §£28 Q‘%az r’grcagk. Figure

activating sone er sensor or survel
18c¢ repyestmsthettebkviogofithlang sompethmg aswpytfem 4 techind ob wal (bt lsgemplary

C ut.er ste nd/or directi C ut.er.. syst
approgeab iy B ey 205, Bt B S5t by S EuS TSt iflpa1.77s,
entitl At WdEARchR BRRUBBA] Riaidenas 2CRhYeTObtedtion & alABFESRion," filed on

To detect event occurrences in it, an efficient query

JanuatyaHy 38¢B. iheregemplaaly 2By deiveivrsmay incheeidatesiing yperson falling,
ot R 95 S et L OB ARG or gt

a persbR kaink oM ee viahglasaioguer yi ng schemas often foll ow a

Bool ean binary tree structure to allow users to create

f 5 bFiguguE? HBstraes & e iualievorn ity dstoeiop el nodsaere,
wipwif QSR EaltBL B MOl Wi Sirh e BrorBfi BRI 15 BLEL IR red veicle
crossedatvaddostiiptvirad 91 i e propadyglerica 172) B3 dTbsimdothi sctirgtyalekagtor 193

a_numrerical operator, (">", "<" "="  etc); and a val ue
are COP@%?%W?}IEQ?E?% Fau Qé’ﬁré{orﬂ%pert y. Branch nodes

ustal) | ¥ oh®Rfifs §idried RATYMOdifibd BabXaBep8Rfs (codbfators) may add

ke "and", "or", and "not™ 16 T

operators |ike L, tor", Mnot™. [169] This rMmay ‘
furthef Sexibilite Bsemplanfmedifiawstinaidyspgtialy enfporalutbagat.omd counter modifiers.

S A as..i.n enbodi nents of 4h resent .invention. ln.
LA SRur Tl BT M B ApliReBRbiy © Bigal Sl of it
activifésQRe) tHe@soimentder the Boblegs opdratol) s el ve€ beldwtacBé @6kl dberator, e.g.,

~__the video stream such as size, speed, color, o
in Figure 19) that are proximate/non-proximate within the scene. For example, “and — within 50
pixels of” may be used to mean that the “and” only applies if the distance between activities is
less than 50 pixels.

(175] A temporal modifier may cause the Boolean operator to operate only on child

activities that occur within a specified period of time of each other, outside of such a time
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classification (human, vehicle), or the properties nmay

be scene change properties. Figure 17 gives exanpl es
w@R0o0a®n2163 such queries. In Figure 17a, the quePgT/USHNO0R5196

me any red vehicle,” 171 is posed. This may be

deconposed into two "property relationship value" (or

sinply "property") queries, testing whether the

period, 8{ %ﬁ{ Hfd G égf‘tlrgés afhquh@%ehﬁglMﬁWeﬁﬂsQna%%fisoﬁﬁtds;i&bﬁhheFor

or | om nantly red hese two .
exampls tihnd"}uﬁrslt wsthuaﬁ) mmmdsné@ewﬂh mabide Bows] leaneapibaighorand” only
applies hiét?lg\ﬁg:ﬁn claxi«il%q,tgat&t gﬂrg n%trm 4 t aénllzr@g%ecé]tl}ﬁ ,a%xe{h?é ﬁrst%ﬂﬂw activity.

gmge%%% i@ ndagridBentyRRbse 1B Boan%ﬁn spetrbmmi aperatabnnym child
erty Sub-queries, "has the canera started ng ‘g
activitidsitiiatanedur” lhacslvmgéh@mim er @ff@@p@@;%, ey example © i U]m olving the

nt s t he t. £
same ofapaB e i Bl TR b ERLugHer e NiouiPRiiphies imvolve
the%mgg?b&ﬁhggkcmodes may be augnented Wi th act|V|ty
ectors describing spatial ifl'%l ties WI{) Iy if th
§tBHe A mte(rzl)\ochﬁ@f r%b%la%ths&éw CPEHALR &% %ﬁtﬁé@f%‘v yitihe

CondltLPIé(ﬁ,gls ﬁ%pl\%%é ?‘ﬁ 'ere(';ist mBEA ENRG BRafitahay %enerally include

erre ationships. [171] Activit
a numdéﬁtaﬁ@laﬁbﬁsm rsuasmmdldasz retithedyataxaetly renmee,d “atdnafﬁ naiﬂé@ﬁ, etc.
of the video sceng. The crl be, how,an, obj

For exqrppler 95t ahiept t19 L3 spﬁ q ganthat A lea'g tw roeﬁ&% Eﬂbq&&enes of the
“or” oﬂegét&sﬁa[v@tt@ﬁe 18 e BnSMEMedT YheAhuhieh inodbRE ﬁﬁltytHeSto ilpButeat a rule

a represents the behavior of cr035|n9 a perimeter in
like “akertpfithicisemk persdn takes pidnast Svegems fop agiellvi deo tripwire

[]:19%;\,“ Ptjlrt h%@yﬁ%s&l%ﬁe%é%@rﬁ? g)lflhsﬁgé’oﬁﬂﬁﬂto\fé ]fIé'i%l th¥é 'rgﬁﬂred activity

query 11> filtp BRIl veivle Malifb a8 Hogal FEhGUme 21])8 bThe ﬂfegsldﬂftsumhaay be
behavi or of loitering for_ a period,o

capturecaiaravgl atqondination gf petivigdepapyus sad ?@ﬁ@%‘?ﬁ?ﬂn&pe@@m One
Vlrtualtéﬁg%? glrasy%%tugécp% cﬁe\é@t o;%ﬂg'cé‘m ut BPtthmdé@trlaet(lf%r and another

approac may be done, one may
virtualagpe it inaly bB.ustttoedttechphjetts aiavdmgMo thellefiaBng trggad 205, These may

be conpubety bOASdad [ TREERPAL TN GH BN DO 5" S0l Trnar

guarzmggeg Bt ARG VRRE D 91'5&’ 26 hdvéitd Ye d6bEE4.OTEe @&ctlrﬁ@‘dlﬁéi@% checks
|ng a person falling, detecting a pers

that the haﬂg bbygctchrossed bath tnpwgw sdpjle dest lemPPTRY n@dg‘@r ggﬁ checks that the
enteri

et e t
soongf g Py SR BSF p R PG 0% B R GBI 0 b5 i
205 n&XRIPhEN 96 shondanteact i vity detector |eaf node (here,
tripwmre crossin can be conbined with si
pEiGBEr Thisguanplesltodndisties theprarnet th corapl gﬂ%? eTléeoretlcanY itis
poss1bi67§)sdse$4?§ ) s%pﬂiﬁg a dtr %ﬂéﬁ&&t&%& leﬁgt%np{v?tﬁgﬁtt gﬂiéedﬂ fple activity

activit etector 19
detect@x@m’ﬁti REMbiMatdls. atiBreveathatl mnmt'toromﬁdxbomfmme kB it difficult to

h f
e o B SUSTL 5 WAL TEALCLSS, Bopkea PRSLAl Biicrome 0w

| F@fe n LETREL, bing AR @edbinARE and simple
asqﬁ%%gﬁ%gﬁﬁﬁgggﬁﬁgggﬁg 172? APspatla ]ﬁodlflernﬁay cause ’
detectolyrBadtegpatdiraitalior to operate only on child

[180] Other examples of complex activities that can be detected as a combination of
simpler ones may include a car parking and a person getting out of the car or multiple people
forming a group, tailgating. These combinators can also combine primitives of different types

and sources. Examples may include rules such as “show a person inside a room before the lights
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activities (i.e., the argunents of the Bool ean
operator, as shown bel ow a Bool ean operator, e.g., in
wo-e@ane2789) that are proxi mate/ non- proxi nat e WeTUs20061625196

scene. For exanple, "and - within 50 pixels of may be

used to nmean that the "and" only applies if the

di stance between acti vi ti es is less than 50 pixels.

[175]..A.tenporal nodifi .
axe oA a8 i s n B ey ST WER et Ging kg or “show ifan
area 07 %b‘trestvﬁag BidRe 8bieRE BahicRpledRaY hyosh RFID iagRedfer, 2acha®ilfghl object

outside of such a tinmeperiod, or wwthin a range of
WlthoutilIERFID'ngﬂnlﬂae@lfederl ng of events may al so be

S i,fied. For exa nd ' 1
OEF@A &Wnlﬁgg; rbléxang rgblt nd 1&1{3%1 fs -gnéxji]es 8’1@1‘??&9%@% combine
other 80Rbingfrd, fo 41BRra2E E€L. CAt b}dan@ﬂé Illluit))atdnhﬁlmi@lrmmmﬂ@lb may be a
than 10 seconds after the first child activity. 50% glaybe

rule tmdetgcm iBe carripias ﬂ@feﬁqwdémf@msmhsw% arpedpit iR

detecf ﬁ%‘h@t tﬁe ﬁﬂeéﬁ ﬁglf tﬁpléé]r?s %gdzle\é{tdtsj_ l%éoJrle‘z«%(tg%ﬂ%E{ tp%%m&’\!vﬂﬂ the

dlrectldrfallﬁlpWﬁbg 211 0% arsBH60 lﬂ]he d¢ft tumynaydespdsded antiwriripivat activity
‘and” only appli S|fthetv§o hi | ctiviti P

detecto 3l veanfiﬁé%mew@ ineite tbyiers2 L 0f 8 ?  ESRRGIYEL joined with

the “:{md 'c&lnﬁfn Pla%?tﬁ tlﬁ%&&@ A RiBer ORER AL I 71a8ld lf’&nporal modifier “2112

ere ondition(s) is/are net
beforp fzer:ﬁ’rzlbéd Srmmrhr thefrighit tmes ma woxpressedras did hrl@wvmm&ytlwty detectors

2115 %g$ S géjhggrrﬁ%f%# g to%n%ﬁ&%%??@ ﬁ:lcf @gspaggeptueélxg]%?ned%th the “and”
comblitaitS114 Sifh thEObjeCOrACHLiS: “sa@e” 21 Bt aﬂd&éﬁborﬁll\tmelﬁeﬁﬁm 5ebefore
used to nmean that at |least two of the sub-queries

2116% RE20: gFo despse that e empebicst tenadriirst ledepnight, fhe bt tuffh@temf 2111
and t ?né}ﬁ%umrgégeldor 81 14RY gﬁn&? LRLEARAL (Bnbibr bﬁ%levov}%ﬁgl‘?é 5bj ect

efrson t ['east five 1tens
modlﬁbxe‘fsfame” [ZﬂQ?ZBdndﬁblgpﬁlel Rdiflel 31N ddebsre amlfémriﬁl &impflly, to ensure that

I ng conmbinators. Here, the re ctivit
the dRSctEQobIPE ACMER: % BT EH HaK PRTEIeh S Bt 1ot fe lof-and-
nght%%'l detefor thﬁ%ﬁ{ thk Btdpettl ﬂeMZ@e captured through a

ination of activity escrlptors and nodifi ed
Bc{d) BE]a nAb flimsatlctccstors@l@ apitionaldy be edrpivinedwith yeraporaledieibiites.

omn ut of e.side. stree
Exangil i PPPE LTI POIRE SRy bR b gt ROPP Ry 0ams less
thanshﬁﬁﬁbé n&geiatﬂah@olsséohdalaﬁa%vbmem@ﬂerziOS These may be
onbi néd by a nodified "and" operator 202. The

st [AR3ar ko bk 2eof Figuia 2, Gisaideosergiltanam systam tspperash plhe video
tivit 3 T
surv ad]ic%/ Is%s:jcéeng 8%8}6 1%\/%1&8? gg«%}gt;/ aﬁt%nﬁﬁczﬁgﬁ 8&%&9 and Ql%gﬂl@é %ﬁﬂso

sane opject crosse
primitivePVf di&cts Mtthé ecehbientt elmotsablvelﬁmxdcﬁnr@meméteﬁhﬂm(ssmglment
the bottomto-top tripwire 193 is crossed.first

discrimginplefie du ggditine. & FIB% § tﬁlﬁendf‘ re3] 41s, gHERAeRT A% UG ISRy ging
ala ogeﬂé?atgqﬁc S}%Jr&a&hdl&nﬁl%ﬁﬁ B gﬁtpluﬁt ‘Bie re n%ér?@indﬂﬂtﬁlt XRBPURplayed

es the power e conbl nators
and/drhvemedtocaldy foythe bysten pndsew_heee via adetwonk, suchepdredinternet. Figure 4
1Husr§qq£@§;)a:/ é \é detec orropfer%tmg ehe Vléeo sdwmlg&%%gfstgrgl ying on
[184] In block 41, the computer system 11 obtains source video from the video sensors
14 and/or the video recorders 15.
[185] Inblock 42, video primitives are extracted in real time from the source video. As
an option, non-video primitives can be obtained and/or extracted from one or more other sensors

17 and used with the invention. The extraction of video primitives is illustrated with Figure 5.
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detectors and conbi nators. However, that detector
woul d be inflexible, making it difficult to
wa@ewonooent e arbitrary turning angl es and di r eR€T/08206/025196
and it would al so be cunbersone to wite a separate
detector for all potential events. In contrast, using
the conbi nators and sinple detectors provides great
f @9 bFl%hI@S i1hB0ds LA HR iR¥AN er%&tr@étm@%@o%mmves for the video
a t| itires that can be detected as a conbinati on of
surveiBamup spsteronBiocka 1 and bR dperateda par|@1i¢lleillﬁ galah@p@’fqmwdem any order or
etfi u f .the car l.ti 0 r m
concugiislyn 1 pRek 53 i FhssBoit wlySpdtoRhl s dlsM gt ateoritom
for deRbtidP thbVeédgen®bettlickh at@RE att tM9 PEccPRUec]atibe sed {Ex tipblosk. As an
may 1 nclude rul es such "show a person inside a

ro

exampe ftleg thraetfeand @ff@@am@gttmme 61t be u@hﬁb&@h np@ﬁ%?ﬁd n {1} The
erl n Q tea@ pr ecedi ng card-sw pe;" or

detemd;‘ﬁ % g%m%rr&eegv{%?ﬁ?c#tsgr est has nore objects than

E‘EBG Tt Bb1bYk 52) obfetid at @deteediein chargee Any&hamgel detgmtion algorithm for
ect W|thout an RFID tae is in the ar

detcotgishiMEsE SomByRKEIBIA ok AR hFBRd BF 1 gﬁ’ﬁ]ée }\Péibl echffleteoted in
this bla!ékp{f%}{e &Y f0rd i@%? ﬂf"a e lard gﬁ% BE fr tht Por@EBLEd @f the frame

ustrated in Figures 2l1a and
becaustlibe pixals dmeloacmnibml tcoa Haﬂcgnmndﬁncaietafftht trams. |Asfan eza_mmle a

and. t hen rns ht 2104. ft t 2101
stochagiat brekgrp s e R aans. sne S PRl RS nikes T
subtramﬂ Qart B@u&ki%fnchlﬁﬁbsgﬁ% i {tlF' ahi e, S“Praﬁa@f Qgﬁéatlon No. 09/694 712
pw res 2105 and 2106. The left turn nmay

filed Qitphe S4c200Ms Tihh dotericpwhicetsses formeyiedin etbss 2 112 and
?@gécﬁﬁéé}%%' be HdwagDal t%CIiJ‘{% V\éfr h(:fock ]loa%d hzaflgg’ df%ecﬁ‘flof technique

of blo¥k &1 axtehﬁnfphh%ﬁtar hiigeds, wﬁ@%ac}ifb&ﬂmmdvemagascmmy addresses
modi fier "21 12 before 2113" 2118. Sim.la

deficigricggiatin ther wthordsehavex Peessplonsidiiongh g ﬁtgraetwe\ﬁe&ﬂwn
c{ O r t rE WM
shenfSEPhCl 2 TR Ay O £0RBE Ny TS5
addmsmghndfai ﬂterﬁbfl‘.ﬂ!é dWGttlnort fvhemb jimdtdertbel fdliosring: $zmifindet detection
t.enpor al

SChe“k?efP‘é@’P hRBEoRE 'er%f@? TO P AFFSon S foe detection

schen{(f, a ol Ba@&i aditdiidndeh 8ae. OThezrlegiilltsQﬂ @uéﬂ“@id[ti(ﬁlm adddralternative
etector 2 114 are | oi ned vvlth "and" conbi nat or

detecti@rXrheonesare b@vaqué@blwhcﬁﬁf i er same 2122 and tenporal
mg}?]t aa é)[pégrll é %Bf? 21s%}4[sor2121%% mokloﬁké é’ B% o?ieg @gfxﬂ&% éhat Sweeps,

a veh ean
zoomORAARY Qtnsdaked, atrlsadd&ﬁﬂxal Blocloshi Heintdiredbefdre Blodkd @ihmeen blocks 51

t'urn detector 2121 and the property_query 2124 82
and SAty preyisiedenvé & blegksnlyanshts B é{}Qegv Béﬂl@é%} n\@gewt@hﬁza‘ém can be

I
achleve r[Bpagﬁhe \}S e@*{%ee%bn s en%tlgﬁ rrgg{n &gﬁ%@é 1%%%@ ﬁlgnment
describ@@ & UlsaRatenivppifcaton NDD@QY 609 e Bal WWD mvdIbS/ dratent No.

6,73 Sﬁvy\gﬁq%%gqqgéor@ég%]@rﬁqg@g l@%gg%fzeéag fo%l: ég eglég obtam VldeO stoblhzatlon

h BREE 53Y5bEMR ek dfiel NHEHAM aocﬂ% ALY object in a frame.
E (ﬁ'atl cal Fy,y‘get ect§ and archié%/es vi d y obj

Examples of a blob include: a moving object, such as a person or a Veh1cle and a consumer
product, such as a piece of furniture, a clothing item, or a retail shelf iten1. Blobs are generated
using the detected objects from blocks 32 and 33. Any technique for generating biobs can be

used for this block. An exemplary technique for generating blobs from motion detection and
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primtives of objects in the scene, and detects event
occurrences in real tine using event discrimnators.

WO pooawiel763 on, action is taken in real tinme, asPCT/US2006/025196
appropriate, such as activating al arns, generating
reports, and generating output. The reports and out put
can be displayed and/or stored locally to the system

' a ternet.
change@LRANET PedirfeRaBhIRIS, SHAD SFor Rl HielRynypgy and
connevtied eompoments dlgaitoe cay bt esad, [vhibd]is iesctibatin 41, the

EAD r B RSPl P PR o APy sl Lpdracmg josiopn be used for
this blfbbl@.c Ko Ssamplél @QuREA Ritbhines: tBE @%Eﬁﬁk?%N%&é}%ﬂm%hﬁe used. As

romthe source video. an option, non-v
anothgyex pnpleyetompdate bretabbtgriedgeensiiobras rtorided ad{If}; can enesed. Asa

ot A ASHES Bt Ch A ek OB ) v
yet anbthgtex@nipld, #e&0fanké-efr8me _tﬂabﬁiﬂ? tdcRhig8e festhio diagr ﬁfglﬁtgiepplication

extract ilgg Vi deoaf“ mtives for the video survel

No. 09924, &l filpfl Slsiaben4, 2000.52n bp wsest & dr theewaaipledf alodatzarbeing a

r ] E Oy r.ar._concurrently. In block .
srocerd ioREicBRBRC of DY 0l S v loRBDERNE Montye meefro v Cntory items,
and indetteytmoringhgiahédaukh ks slelppaiol 0ags BPEMBARL bet ween

f %gﬁs at the pixel] |level can be used for this block.
AQ SR ARPPREon, blosks hl-ad cry heveplrced withmay dgfeeteasaiddasking

e B ARSI s

schemeg|if dasebedrin {fitt.ect ed vi a change. Any change detection

i for. detecting changes. from a background o
DR s, SR e B e fede ceped o determine if the
trajectEi81i® SAIRA:. | IT tHelth§edpbr9 6K insh1icdN €hOfrai BRDE, MRpr6ELrSs %rf]ol?ect exhibiting
frame are deened to be in the foreground of the frane
unstablrapgieieon R epinkEdnsotiest pbtngtdné sizerpt eler, batthgcourasponding object is

. : an.exa e, a stochastic .
e[ e 8L h8 SO TR o e A BT eSS ity
repres@dt object gt kgyoaemniadlly vbimaest Araje@bryie dugaBinedd §dsalisnt or
. ..d scri?ed in {1} and U. S. Patent Application No.
insalichg eIy 12a ke WERBERIO tha Tae0p! Wwetor determining a

- j : : : The notion
e R B R S SO i

dépek tindhodkeith mchwbjeof isllassificd2 The gerepatppadEtadli Yoject is

N N T
techni@ek,l 98 exadplet bPARh tRNA@Es ALRGE &L \é%eglgﬁ ﬁ&(»v'oﬂ@cala?s(i)f}er {14} and

. schenes can be used for the techniques discusse
using piingak disgimingingt gassifier dip} . cExamplanofadatistficetied arariod me as those

. I ' detecti on schene include the foll ow ng:
dlscus%ﬁéf&w?éﬂ di’f

ndér detection schenme for finding people as

désglr ithétbckrs7{ Bifieo prigitives b i@ertiledisin@nhs GliH®itio HoRE6locks 51-
detection scheme; and a nodel -based detection schene.
26 and-prditiopal precssuns alrgcwdni thomplesaididse rainigreratlewidied are the same

as thosH AiLELEQ R BENEBS Ar S é?Ja&‘fﬁe?' g SR, ﬁxle%%&er%%an use information

obtained from calibration in block 22 as a video primitive. From calibration, the system has

sufficient information to determine the approximate size of an object. As another example, the
system can use velocity as measured from block 54 as a video primitive.
[196] Inblock 43, the video primitives from block 42 are archived. The video

primitives can be archived in the computer-readable medium 13 or another computer-readable
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[189] As an option, if the video sensor 14 has notion
(e.g., a video canera that sweeps, zoons, and/or

W e@n®dases), an additional bl ock can be i nserp@dus2006/025196
bef ore bl ocks between bl ocks 51 and 52 to provide
i nput to bl ocks 51 and 52 for video stabilization.
Vi deo stabilization can be achi eved by affine or

medtun? r gjl&l%t‘?l‘ﬂﬁthg L oRa! rf?fﬁﬁ\f&n as%@é[ﬁ’t%ﬂ $iatie® Br vides iRIRRPBm the source
al 1 gnnent escrlbe in US Patent Application

video chh)be akhBee., mm ardhl‘hegt stip ys @tlog@lc)(f the gxaten .10 g uegsk onlyp for real-
'ng 424, ﬁ IS I nc%(ﬁ) ate herein by reference,
time evegtlgie tlﬂg’éae B SS &0 8¥&bi | i zation. [190] In
Z PRk 115%100? 4} b@veﬁf S cifBReabiRbxirhéte@ 6OLI Bt video Bhatitives using

nyOJectlna rame. Exa Iesofabloblnclude a
event dimvimgptolsj dbe vidsophmagves serminnd ia bleoki4 and Begvent

dlSCnn‘B]"lBg(ﬁlﬁ Irartﬁer d e%rgqrﬁllje oflrorg Lf:'arsg n%st}qéa gﬁteﬁ? fh tﬁgclg é’%lni(; é;é'vgnt &scriminators are
used togfﬁ% Rigd ﬁﬂedl;ﬁhlﬁﬂwfebﬁ digdrasicid agppest scdutentdsloockssd3Bor example,
and 33. Any technique for generatjng blo (g% E\ be used
an evemtcﬂasonmlgatm waibe lppkies &gl étiryn& AR NTYGheAst ma@ ¥ A RETSAY raveling
" e
the wrong g]allfglteg ?})gtr\fegk ?C a‘ﬁ'@ f(fbg(}g ngﬁ@ E@é}ﬁ H&@nﬁkﬁﬁ%or@:hecks all
video ﬁfﬁhmhed t@@yg gméram:hmotdmg wdmum érand dateg.nmlet tfrang afdebgrimitives

used, which_is. described i.n 1 bl oc
exist vR VAR PHSE TSI &M aire BT ety Sip-m. o
A Gy« > F5YsithanRiEhebad rram “
Classmt“cgtl% teri ‘.}%ﬁg? ?‘r egtr%d@l\egﬁl O\IIRjaftgorl t hrrﬁ gan abe ugegvrong
dtrectué!s ofmotidre th@xempt cta:scranmetn;ﬂ mewalsabsithey tyresiohPeindtives, as

d1scus ggﬁ?ez ’ag(g(s ]h(fﬂl’{l elldlﬁ Iygig% 1%1%11‘[?7 gbo?n Hl%ftﬂ)le @%ireg f‘;‘gd#‘{) N6 Getect event

oceurrbii®6l, which is described in {5} . As yet another
exanpl e, the frane-to-frane tracking techniq

o[ég?z | bsdogkrhSUaeionpe kR LORgART EXT BFPINSIoRRgeRd y block 44, as
appropplate FiShE SR kst d fes azfﬁ)cgrg d1a Paﬂa Re tidﬁﬁéjacnoﬂrwﬁ}ﬂﬁe %i%ﬁ'@{lﬁzeﬂlance
pp p&ta I"8C: at

i'on cery store, exanples of
ggwnpbjects t hat can be tracked i ncl ude novi ng peopl e,

[ Q\égﬂgﬁb ?Flé{t m;’qsgg%%s %Hg\é}?—,ﬂ@%één[ai g%?ggég}éhtegggq éihscnmmators that
detectx?i A€ lé%rl"_? %céﬁre%@éb 08,6 8o AER Jif Wh, r@Aén GRS BB E&UM ¥Bfk discriminator

racking sc as is known to those of ordinary
inblockd4.l . An exanpl e of such a detection and tracking

* PR g o eh Sty ieberd st fen e or K O pepfre PR

occurrd@t Ch&hAR ity freddh@ idcliale§ FbOERhnipSe: Falaile bt a trh]fecﬁoheof an object; a time of

trajectory is insalient, the trajectory representipfa
detectishjo§en objehi: BIPPFiHGN Chdetation ofsr |Obw% Ang @ Apesgighen opdpfmition of the

o B3 B B2 T S8 Bl mation. o

video prfityves thdafed lﬁbet}ﬁ)esérﬂmhschfnnhdter t¥iej aetivioy yecosi czaalatsennqlude
the trajectory represents a

ceprespriciata Vidr G Rl IMRERD SR the o Eai) WD O YoHS) SR ek fhEery!
occuﬂk%ﬁceS afﬂe%twi?y rdcBRBL keI &Ya %Mé%a@ab?@ﬂn‘e@ﬂﬁ? measur e

trajectory. Techniques for determning a
t (m1¢ctmhslyc1t 63, batmdis gnerated. iThsauippnis tased oederevpa@cpurrences

extracied n b?ocﬂ 4% an}i a direct feed of the source video from block 41. The output is stored

on a computer-readable medium, displayed on the computer system 11 or another computer
system, or forwarded to another computer system. As the system operates, information

regarding event occurrences is collected, and the information can be viewed by the operator at

31



10

15

20

25

30

[194] In block 56, each object is classified. The

general type of each object is determ ned as the
web@3mdXsxati on of the object. Cassification PEnUR®06/025196

performed by a nunmber of techniques, and exanpl es of

such techni ques include using a neural network

classifier {14} and using a |inear discrimnatant

oy 9L il SEmORL o 9 RN DR

displap @n amaeor pf & ndmputessyatem; iadent ¢dplypalcarBpuier-tehdable medium; and an
tion from bl ocks 51- 56 and additi onal
mtemcﬁi'v(?é’%%a as necessary. Exanples of video primtives
gm {i Th@gutﬁﬁtecahhﬁclmd&ﬁa)tr hesand iz64 38R HRs sk QCKdeo from
an exanple, for si'ze, the system can use
block #htrensreittcd aitlstvia avalbefyridam trabinissmningeans nr ik gekw @R vidsoatreaming.
i bration,,the

TR RS e TR T —

systenBbZéh Htloadt-EiRjudGheni®s. R@dIhe BYPIPER, mélti@‘e M&@ﬂﬂ&ﬂfﬁaﬂced up
use vel ocity as neasured from bl ock 54 as a vide

with ggaphigste b@hhglltgbq ojpcty prsier afeas invrdved indbe QYqthQQW@BCG If the

v A AL o AP B AP e

aj2o8h e’ﬂ“h@outtplﬂtt@h -ulic&ma:bﬂe @r DibIe eipoiTs foil adrgpertkdrid abéd&)n the
vi deo imtives, oci ated frames or video inag
requiry ey p e SBEFRE 201 AE @S SHFT BECHFORF dekem eSO ArTERt, Ikl de: the

numbe?to?gvérﬁ oBRLHRRA whikh o&c}ﬂl?reé,)’t'ﬁte gfﬁﬂ:lénst it tf?éescléﬁcegl WY tﬂeoervent

real tinme event detection, archiving step can
occurrskgeppeured; I@Tt]lmbsnatkwh)dkthd¢Ver3\oecurramcmcrcenechscemsentatlve imagery
cted fromthe vi.deo. vVes .using eve
of cacfi KUl Sh et ot E BB o b ey e B B i sstips] data

statistigs Of&veAPoccaténdel €c.8Y B ntin§ Clidwbfigd, HWieréafid d@ks): BhdY8Fhuman-
fromtasking the systemin bl ock 23. Thé event

readably siaphigplhsdeys- are used to filter the vi deo prinitives
oy BT 8y 1SR LSRR g

of Figumﬂdngn WigyitesehBednid ldssavefal meds My 1@enlt)1ﬁlé6 (imblbblaﬂE bh@&etlzﬁt%led
an area between 9:00a.m_ and 5:00

accorditgly g\/@ﬁm%agég nfrras B}F%W@cll@sm&tﬂl these BbEigpieni2, padde areas in
Flgureblal' 416 dﬂ?e?&ﬁ 3hed AR cs?,gt@fnng tdsRed foqy&ﬁfog pE gﬂ gv%toes'i &&e area.

any video primtives exlst whi he f OW ng
p[r?.@fjb r Yoi Iégured 3t thmstramarybepm exmrarrﬁa(ga firom andled n&@}padnnm to include

a cl.assif er up
tabels gt ol G LB e it aad Sa apetists OF GHgDo R e pgriigh. For
exampll@tﬂh@aﬁrea iagti By et cotlies fid dﬁtf&ﬁ%ﬁﬁﬁfoﬁﬁﬂtnﬁi %n%%ra%@ Refber of
pes of primtives, as discussed above, and

Custoné%m the axmR @6 /hokT #d anayerage @meﬂmma i the gicd@d 5 §9<mnds sThe system
detemhf?e(ftﬁ{( ea% B\l %6%16 NG 1ch s] thl%rre]: ﬁt,) %(g GK q,ﬁ)n}ﬂl%ellg{]actwny

F'ordad oceut Fente
through4his ssgiap pPAS pidtdrexafipigiihe afeal itiéntFled ak e6da8 hfaé Satistical information

of an ag/lafaatggé ?urlnrn]{)grroft c%lsftlog%rs%gtt}lleoar:]cee\xm ott PS/%lgu?r a\rllld %g %vgrgée\:/ gxlzvlelll grrx]l%?n the area
as 22 seconds. The system determined this area to be a “hot” region, which means there is a
large amount of commercial activity in this region.

[206] In Figure 14, the exemplary report is an image from a video marked-up to include
labels, graphics, statistical information, and an analysis of the statistical information. For

example, the area at the back of the aisle has average number of customers of 14/hour and is
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system [199] In block 61, responses are undertaken as
dictated by the event discrimnators that detected the
we@®nvoreturrences. The responses, if any, arePCT/US2006/025196

identified for each event discrimnator in block 34.

[200] In block 62, an activity record is generated for

each event occurrence that occurred. The activity
determ1h€d3£?)" whvt NG HEBR: ACho@%ABRIn®le dBE aleh 8t BF fdnt 64HE GisRI Has average

an object; a tinme of detection of an object; a

numbemﬁs;uatpmm Q£f83&7@uemdi léldef@ﬁn@ﬁd éﬁbllfé@thlglhmfﬁa descri ption

i ni yent,
Bl o teitiehBicia (T GRE 47 PROPUHA Gty Rprs Rlbemagion bout
any parSit\fir @62 Wi HSPaRidultr ateaes pmﬂﬁ@ﬁiﬁdhcﬂc}’infehﬁc@&l%s the operator to
-discrimnator. The activity record can also includ

navigate gppesoiepresenieivei sl gnd vidsimpesriaf egyonsfoties a%ibjﬂé%sttb%t)fhe
S stem%&?d{ie% t&fsﬁﬂ(zﬁgh J\,gbvol ved in the event occurrence. The
Y Ct fecord 1§ stored on a conmput er - r eadabl e

ek u mgu&Q 03 {1luktnaths oekhed 3xerpplaplicpors fgeneaisd sk gﬂSbﬁy store. The
output |s, based on the event occ r ences“g &@act eg
exempIBYgEROTEHICHIES &7 BRIES IO BB IATKE- Wt BE1UGF ABSISFRg plkctory

1ndlcat19h§)&xjﬁi o dejga?oﬂ%%ﬁgltrl]arkideﬁ% gﬁni%t Ohe By GORRM RS exlaBRUARIRKed with

dis er system 11 or anot her
searchmgfqmtmnnlsysf amys: bmgfhp positicednd (bmm”aftahwemmtﬁaapbject time and

stem, As .the.syste er f t
locatio FE SO PEEEE e R L e OBt e 5 e o e
operato? SdhdR@asyifRuEsh antddfecORER R aQersdhathe oo, twmﬁédﬁw Bad three or
real tine. Exanpl es of formats for receiving t

more peqildr mat i on |ncI ude: a display on a nonitor of a

TR xR e GrNBA 1598 Yon P, SOTBULGE hERAPkBeotories were
recordedarOf the thﬂg#ﬁokﬁ?dﬂé. S\@lk)) layJ eﬁifs@fe ¢daB ctlissified ad cﬁ&ﬁbeﬁs‘ont el one object is
source video from ock 4.1 smtted eit '
classifigdhas o} ancHes- Erehehirdds 6%1%9@% ﬁi q?&} r\%ﬂ& P wﬁegerson ID
1033, A 5&@9 32001 gmaiﬁggéoﬁ IpHE 11B325@UsG et IRAGRA ﬂteeperson spent 52

ayed on a w he” nonitor of a conputer
seconds ystﬂle arearand i 8 acwinds eidhe positivnt designiated by thel mtdi@r FOII Prgson ID 1033,
ut can, i nclude sou ice vi de

thesys{it Pl SR ARG A { FETB B B SO O D Flsggnd 12 scconds atthe

positich Q¥QLY.REH lb}nthE REcRY aRE 1Afetdes Rerdoh IDNW33 ¥AA PBIsbS ID 1033 are
oper at i orensi ¢ anal ysis node, the video may
mcludetﬂdtréhtff wotketive b o oDl dp 32p903pe st et fedier analyze the

ob]ect déj 5’8U|8F%n§ s%t{g%rcgt}ﬁ?&oéct%n o[, @n operator based on

e opera or and/ or the event

qetolr rresteeing bexamlesk 2 indFigep ar talibietlondan bt (B manag2) semi-
of event occur rences which occurred; fhe pgositions in
automatiAISEEREEFTH IR & Niden SSRsPE At @ BINERFTCERIE B A aRatY g imagery

from atvﬁdg%sseﬁg or Ut W Glaeh R oRENTE lﬂﬁg&ﬁrlg G P GG hEsted that the source

presentative | magery of nt occurrence;
video tbebpraaslgmddty the cuingeter gisteeat hisevent vodsowensn teyt obtimed the source

g i st hPC)W data; statistics of event occurrences
Vldeo‘(sé &t caiB RNy, how of ten, where, and when): and/or

e NI RR4aR0LAL calibration, the operator provides to the computer system 11 the
orientation and internal parameters for each of the video sensors 14 and the placement of each
video sensor 14 with respect to the location. The computer system 11 can optionally maintain a
map of the location, and the placement of the video sensors 14 can be indicated on the map. The

map can be a two-dimensional or a three-dimensional representation of the environment. In
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graphi cal displays. [204] Figures 13 and 14 illustrate
an exenplary report for the aisle in the grocery store
w@bBooFoepTs®e 15. In Figures 13 and 14, several aPEHBESHNE025196
identified in block 22 and are | abeled accordingly in
the i mages. The areas in Figure 13 match those in
Figure 12, and the areas in Figure 14 are different
additiofd] ntﬁ§ maﬁﬁﬁ RHBhLEs ﬁ)ﬁ)vkﬁ§ kedybem wieksdfaticReaphanbtocsdedfmine the
In the area. [205] In Flgure 13, the exenplary report
EWPKMMQQQNZﬁﬁ&@éﬂﬂn@mpaﬁvnﬁé@ﬂﬁ@ﬁﬂed up to include |abels,

952 Bl BBl PIBLIB B0 00 A ARG WPL 508 image

from tedeRddr iitch plﬁ@fré;ﬁ@eh@@g stappetinca bf 1 Rheoveize®objett, aith as a
average nunber of custoners i1n the area of 2/hour and
persong fif tae EPHGET F4iemprk Yo iRLE Hoaldpashtves dléfeg% rgdonsTihe system can

infer aé%gﬁlﬁmtéj&tngr%ﬁﬁogat oli]1I 1ﬁf rLo be a "col d" region,

nean ere1s commercial activity
tipru gh)rtskmsautema@mandﬂ&t@ﬁatidmlbﬁmanpioelmovhed@ro@ #he camera
identified as sodas has statistjcal information.of g o, a
T

ParameiFie PR HETA SRUBFIIOE TeAeEnEFE Sy HEORRGAN A fal
Iookupnglg\( n‘s%%gleatéi’iv@l E%xto;x atk thel i cﬁfag%b?c%t @c%aﬁ@&soﬁga?s in TEscene, or the

etermn i's area to region,
mtemal\/amd: mtmmmelzmaéibmma plaranggéera nﬁthntcamﬁracﬂmnﬁm@chl

Vi t 206 Fi
St it gePipdafi R g etidhlr ilsBer Sistdkb sqpioptsd voine
a vided SfukddRniARRl With BipaPRbsIhe %@itbﬁtA%ﬁigld porsmBpiaesd inahé field of
an analysis of the statistical informtion. For

view ofsheriiles, sepgns tebeserzitaviorpatisaakibisfed: NdhegogpEton s¥steg df agrsives
t
sourceﬁgci\jg%'e%a&véltn% gk?ef sl(?lgﬁg ﬁsrg %ﬁﬁﬂ&{la@d&ﬂye 1t%tﬁﬁg ﬁ‘z@gfd%ér&nhbased on

er exanp e area
this dafa; oxd thehuinber dfilst¢agioham By Eekge viwwrbLthe ofdeo ystisondrasthefperson is

83/ hour and is deternmned to have high traffic. 7] .
viewedHgincEraRd RNy me@eilsgl 6F tlmeémtéhelﬂsrsqnfls viRaeg e sy fﬁfig Shview o
the vidd§ §ér{sglslsqi%r§as'e@ fiRg 5‘&51‘&%8 oft %Ustenﬁ @Mtoﬁﬁﬁt: 'cElEBrQﬁor?‘irs &fcr&sed.

any par i cul ar "area oint-and-click interface
Rl HwsFigtre Tofestetcra flov digragate seir-oughatie paldgatimmatfithevideo

Still nd i d i er of egi.ons a r .activiti
surveifigse SR P BATA L devect ICRHE Sieah bad, Spsgpietioves
throughitiicBnel @ viakibkksird; @ét@ﬁesa Vl‘Heh ic68fERt @ihake Refidusfvelocaits and be

aisle in a grocer¥$store e exenpl ary report

stationarycat lydlegusamsﬁwage Trex@naley thedppiaelrdbiagt e veors Grededel Ehe video
bi
sensorta% gﬁgbrl?f %hﬁ%%%&’ 5y % E\gé\g%{)@%ﬂg Ffﬁ{éﬁ géngifa ng&?‘oggﬂﬂse. ' Bis motion

by thettﬁﬁ&(eﬂdbj\%idﬁmﬂﬁaépﬁateﬂglsfn@cfes@rpUI’Tber of areas: |ength,
sition, of an ob ect; tine

a6} olélé’PIFSo??* &h a‘@ﬁ}*%%%‘gﬁ%/\rﬁgb %’?Giﬁ%glrfly“eresé‘%ﬁt’r‘@ ation of

RTEFHD IO PRt AR Bl RGN isumed
that thpenlydoy attiedst feopdss) stﬁ:ﬂ)&doﬂg bwtémngrtra@bwdals peoglibratjoR@d]ect in the
scene WI%: rtl\élel Tg/ﬁ]ga ﬁ?cz 8?03/} i',he slc%ng)r %1zte Iorfrﬁle%%{t)ilé) gbj ect is
collected for every point in the scene at Whlch it is observed, and this information is used to
generate calibration information.

[218] Inblock 77, the size of the typical object is identified for different areas

throughout the scene. The size of the typical object is used to determine the approximate sizes

of similar objects at various areas in the scene. With this information, a lookup table is

generated matching typical apparent sizes of the typical object in various areas in the image, or
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recorded. O the three objects, two objects are each
classified as one person, and one object is classified
W@3g00mob2763 per son. Each object is assigned a | aP€l/sS2006/025196
nanely Person I D 1032, Person ID 1033, and Cbject ID
32001. For Person ID 1032, the system determ ned the
person spent 52 seconds in the area and 18 seconds at

. i . F .
e8RSk SO SR LR L. 704 BRIAEEULR, o iy
of stickrized fip@emrinl Saricustaheas af é image hidicaeColnd $h69€tystehﬂdeterm1ned as an

posi ti og desj gnated by _.the. circle. The tra ectories
appromte bfég forSHPbafta@;zma fipgp iphusirstadindigys lincl uded in
ra

o oTof S fintifad (RES a0 LNER bl %%39%%%2?%% B Dmputer

systerpd$ dbﬂennmesf intférenatibj eggardang thedocaon [12the [fieRedfaview g eMcvkdeo
bl ock 22 i cal i bratjon can (

sonsot TS A eSIORPBrid PO ey Pt SEidh the
1ocat1§1?fb?‘aﬁreﬁ5seﬁta‘{1'vg B BSAHE (6. g. Mhirufds, RitrOHBIAYS) e 18 Qufﬁment to

i magery froma video sensor or a video recorder.
obtairj m@@’ayaiibsmmﬁgam eanpling ¢fbaestaiypigal thdle scane msimhuemfer typical

deo petanalyzed by the conputer system 11l is from

apmH31§25%gﬂg8ﬁ§gW&that obt ai ned the source video used for

caddohr aidueds ilfudkattd a Fiot dEnbalfocaltbhaed dBratiohf the video
operator provides to the conputer system 11l the

survelélﬂnwat@mo Blasks 81t dhe S@meaﬁsré’é%k‘é t-dp i HEwref. t he
\S’L g ﬁ?E‘I%QJE 87 14,204, %c%?ongl GRRM OPVIe\%%SF[EheV\'flggoosepsor are

4 Wlt respec e 'ocat1 on he co
identifigét AMaﬁﬁabéﬁi‘egm}ntrb‘fersaﬂola)/regmnm thierfiedd ofyiewfolt h'edeo sensor where an
f the v deo .sensors 14

objectlcc%% Iggiquoa[%g té\gceua%l ]? nﬁg{) X#H@’W%ﬁ le Zegigrpreders to aregion in the

field 5f‘Wev9 bIE PRIES SéHso P héte bR LBR Uik MBNSIsAY 8hd/EERLESEMN B#LLRA and/or is
of the environment. I naddition, the nmanual calibration

difficyt twiratlss mtmyl@tb@me@mmas bE féfeirehto ds H@bmgrmtunmbtemr insalient

regiorgfe Aer g?ggt]ené%;f e (? g@%‘fﬁ%‘@%ﬁ R%tale%eﬁﬁg %biegt{g on eﬁp(se g., ! hiler than a

predefeahingd eirtDB1d)! Hea¥or AloGhok BN iRI(K. gl Resd thendgReddi@fned threshold),
fromthe sensor with a graphic regresentl ng the

or extapip Ewiigh dwt @fn%saéwaM&a rwé@u@@F%fé Astgaciable regigie pandie identified
using, dfi)%%)'('b%l ‘i?ﬁigﬁgg}gmcg d‘é@{]rlbeéf% g‘fk image in at |east two

e systeém can infer approxinate
C §202 aFigkd DO Alustoates mﬁdkrahhtre@ﬁns cﬂe?éra‘]md%m‘or an aisle in a grocery store.

The agq%rgf %%@aﬁﬁcﬁgﬁﬁ o%rrrglprmt : eC S éns&ggtﬁ&ep%}gg gal%nr?l\aMn; gogn%users

r {
appea('[; g‘ﬁ?{tsrag% Ofg E@ﬁ?’u?eg g&%%%% g%ﬂgﬂhlﬁlggﬁgg r@érl’ég?cg?t dofifuses a tracking scheme.

Examabp odx conftieer tfmdudst tegvc.sfblawmgb}mta m’na}b’mcohnde@pbjast, amd an object
ern and externa

that sy iPE D shOR aF Bifstabe baked AR ks R 2put s gy at the near end of

the aiflé IdetdrRincd@dbe aalicAfMBédatiscCalodfadkd 88 defehBinél $&Chis area.
surveillance systemis calibrated usi ng a vi deo source

c 0233 ndwiblark A3, thﬁa sizes ofdhe elhects preriderdified fossdiffgreat véa%tbmughout
the scsf?e pfh% %%s P thel?)% ec't rg B?ed ¥ gg’c\’ev?ﬁ{nett}t]e m})&)trgf Rat enzseg 0{ ilmllal' objects

sem - aut oat rate
at varlcR6 @fe¥®h the scene. A techmque, such as using a histogram or a stat1stlcal median, is

used to determine the typical apparent height and width of objects as a function of location in the
scene. In one part of the image of the scene, typical objects can have a typical apparent height

and width. With this information, a lookup table is generated matching typical apparent sizes of
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source video regarding the single person and
automatically infers the size of person based on this

W@l 260a/002463 t he nunber of | ocations in the fiel dPOFf/US100§025196
of the video sensor that the person is viewed is
i ncreased, and as the period of tinme that the person
is viewed in the field of view of the video sensor is

.ln €,.aG f. - ' o
i §F G758 b EUREHLEEY 105 SETLSOUMOTI nnyin prametr
bé Indswredi. agram for sem -automatic calibration of the
e vi deo surveill ance syste Block 7 1 is the sane as, .
bl 5l e bl ubpiren Kenu g vRIaR! 55 SR RSH DIy Bghaisle of the
: . . . . _
oo RBP4 EHLES R S ped g B Ak
label ¥@oidingy.p W?zpibalcsmzses onmop;éeéaﬂpib‘ennhahé thrypglclaiptglaﬁjﬂm:zverage height
noves Aas ose to t vi.deq sensor ‘as possi bl e an .
and ay3ase WEULr S8 RegPle sy iech it e AU ST 8050 BB A auple, plot A s
deterBRR8 8 tBe avdth s HERIH: B arpﬂvzet{%% Fe¥dhCald 7(%@11' B 6 dkehiR&l for the average

repeated as necessary. | Bl ocks -75 are the sane
widthafer Gheomsonstivddsoptes spétréampsdople. [ 217] In bl ock 76, the

typical. obj egt .i s noni.tored t.hr ut, .t.he scene, :
| $P2GE ol lof iR g e IR St BEERE ot S g i
depicBRth€flimb& Mhstinekemh pastida Headht Misaddnoific®bh €¢d x-axis{ thet occur. The
scene (i.e., the typical object noving. through the )
peak gftbadine formplotgh gerrespordsdo shegppe copjreit height @Sb%ééfre@ef%?lgnated

regio? Kn?tglg is%?a'g Mha 3y {htfse%}(%g@zeg tl?et ope\ME lGhed tonéissﬁoi ?g{e}‘%%’ he?éhq of a person

rmation | gener ate ca
standinafintiredesignatefl 2ddn. | n bl ock 77, the size of the
typical, object is identified for different. area .
ier! g HESE e SRS BV el dOQSe T ST, £ §iBRilas |2rp; R plot A s

' i n LXd e Z@8thaf t8d Blobdn pixels, and
sy BRI ERTIOE IR AERLAN e SRR i) okhs i, o

the yianfsalepimts tbanumbéradinsancabdn patigdaeviitieds idenghetep the x-axis, that

B S

Assum{PBh8st GadiipacahiaRibrlR b Bdreds ta 1erdeftfpRbk e6trespond to the most -
sanpl e output, a display of stick-sized figures in .

commyesy Wistils velrieneorespemls 19 Mg erage vadibofwsiele prasagyigthadlesignated

. det.erm ne i ' . .
el g 0 BRSO UL el wigh qeppgpeopc n e
desigh@ted aegiciyahd thetthird birgdst penk cdrlegrmds tothplhasregd width of three people in

conduct ed. where the conputer system 11 determ nes
the despgnsiGdeeEISR: r egar ding the location in the field of

vi ?’é]?ﬁ*‘i?@x%@ YL S EResSBNRATon U Qi BHN? PR thEvideo surveillance system
caf i on,

at the conputer system 11 receives source
of thwindentionf Ih tigs hadifionad embodingent.dlw system antalyzes prshived visfeo primitives
oy e.g.,.mnutes, hours or days).that is syffjcient .
with by g gt [ feGeiete R OP ARt SRy Maosy Sectib to review
the eRtle @648 VIR C AytiMelaher £6R186 satfe hdtteeh BfdREsskd Rdoading to the
apparent sizes and |ocations. [220] Figure

inveritiohyrgiteapemitives fihesagearieoireaiahoragtin Z@lq;sgl%ﬁ if Figugp4. The video,
conteglgﬁ%lhlgesr\éi%?ag%(e?% eﬂ;llg lalé%iﬁglﬁ%%?ﬁeb%g].me%t 91’1:5?el?c%v’eﬁﬁsh%ﬁqirﬁgﬁecause only
the video primitives are reviewed and because the video source is not reprocessed. This

provides a great efficiency improvement over current state-of-the-art systems because

processing video imagery data is extremely computationally expensive, whereas analyzing the
small-sized video primitives abstracted from the video is extremely computationally cheap. As

an example, the following event discriminator can be generated: “The number of people
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[221] In block 87, trackable regions in the field of
view of the video sensor are identified. A trackable
wo e@iromefers to a region in the field of vi eRCDUSH06/025196

vi deo sensor where an object can be easily and/or

accurately tracked. An untrackable region refers to a

regi on in the field of view of a video sensor where an
eCt d Mitts Pavkgcing Addiaonal

stoppinidbfiipyd Bl 5 iR R B e

embodfr@dre, rthé dast weasohbs ofsoarceundtoalsice nolnee fubs )@meweég ,I]@,s{ﬁead only
An ob ect. _may

the v1dpgp1t1@§1\geﬁ1§qopm @g?@\fg{v&fgﬁgﬁlhé pe ?%ttg ﬁ;ae?é%bx%%;g RN m s Cﬁ?&hﬁﬁnﬂy more
eﬁhnmﬁﬁﬁ&ﬁg?ld) appear for too short of tinme (e.g., |less
a

n a predetermned threshold or exhibit notion
t[p28] iBlociof] sahé emte z(seblgck 2istFigiregosef ul ). A

E[lrgzg]t( 213:“? gngg/g ga Ip%ﬁﬁ%'ﬁefél}a%j?c%g%@ Tﬁ%’{/léi@&gﬂﬁlit?ves are
archlvéd llnq;‘;&rka@eg}tlgl%laabl e regions determ ned for an aisle
a grocery store. The area at _the far_ e of the

a[2§0]e Blockietand Hedte ths seweian lackeht apbih ey §4™ nany
C@ﬁ&f’s %gn F’Eeonéﬁ%rly &ggﬁ({},ﬁ%{l atﬁg ef’%u&P%‘b%%rsed &f a&‘{aﬁrzﬁa Qetail market

uses a tracking schene.
space @‘ﬁﬁ‘f@é ﬁQﬁe éffieaifaragetail Iﬁlﬁﬂpﬂ&j/e ‘Lakgeasres dfinowiepgre ingacted into retail
tia

par | y occl uded obj ect d an object t
dlsplaﬂiplp@ar%foﬁd:p bg @9 egqﬁﬂtqhn& ag p%g%[]eoto @éoql?ﬂg é@gﬁothboth the items on

[ sC Sb sulvBBlaAéLF s e ReahticgNEhndk configured
dlSpla¥ %neéj a&%ﬁl%y t er}%n(lﬁe% S]% 0 g segsl%ls ent because good
to medstals effecivdadse Dﬁtmmlrefanh'dlmiaﬁ area. [223] In block

th foth t -
A eb Bnf irsaSolary bl D CeuEri Ry dh i et pp iy

orientf?l@t {Eéld%rf Qis8Lth &lﬁedj&h@dﬂfbﬁ’@rd& e apy asinnbthe desiresewfl display.
ar objects at various areas in the sc

Dunng eashmgqthle opst@tsHn selecinigh AiFA ACPSSRBRE %SB%C%M%‘%@&P% fipsigf retail

i s .used. to A ! d
e
obj ects Bhdt BBteS GRAGea dnd ether d&ﬁtbﬁt Ofessueablemgectoh it ivelosie arstop for an

typi cal objects can have a typical apparent height and
appreqiplele Aot ¢ titht-s i nf or mation, a | ookup table is

g i%lgejg atgd ggérﬁ né]?}ﬁ ts&rﬂﬁ%@ﬁoc%’ﬂﬁﬁ@ Nhe 61486 Sur0éifRhRG/Stenitan

us are or the internal and
prow@eqtepéﬂﬁ@for@rameat anaigdis. DFlat nepnrtspaanandvéﬁc $heaymbgs of people who slowed

inferred ure 11 i.llust
downgagoyndghe gqtagﬁél 1%16}; t fgllai'mala 1 of BFR? g? yho stc'c{pﬁgc? g%%% ¥ét£§? dls%lay, the
breakg{)\gﬁ GFYe g (?ptlé)&/ﬁo e%‘i'nf:dr&%deinl@e relaipdigsihy &4 AmtsomoRtime, such as how
be people and are identified by a | abe
manyam:re lirliﬂmgde@ on Tepkendb ard hews ey Fésp ergsied egVeppescgd video
of .t he.ave t

snaps§181is olLtA %rg: %lv%h o we g%éeJegtq rt}lge%lse%{ql dl%’q%f Ziéll?eg %%e”e?éa?ch
mfon%é@&p&ﬁam@(h gbmAht siddebewsillasct dysient dwa b@\oenﬁ)g@dh@jﬂgsmles

an average person, and plot B is determ ned 'If]i’ 1 %s
mformwa@emvth@l gtATer azd c@ﬁemﬁ@%@fﬁlﬁ fropp tsstpe & QY 1P 8875
undeﬁgqngmg og%het c%fhc%c&oqg%e%taﬁ di %}ﬂgy x-axi s depicts the

I Xe and the y-axis depicts
t e341u ﬁn&relﬁﬁodnrﬁsﬂtammie&anfpla dremusdedilerain reinghtlimigisg examples.
[ezgg]l f"}‘ }?edmggnutog?s Zi(esgr)l(tI)gd 1nt<£taﬂ wﬁh respec-{to preferred embodiments, and it
will now be apparent from the foregoing to those skilled in the art that changes and

modifications may be made without departing from the invention in its broader aspects, and the
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peak of the Iine for plot A corresponds to the nost
common hei ght of blobs in the designated region in the
wae®neoassl, for this exanple, the peak correspptdES1006/025196
t he average height of a person standing in the
desi gnated region. [226] Assum ng people travel in
| oosely knit groups, a simlar graph to plot Ais
invent %nﬁlre?etf@:‘é Js%eﬁ%@fnﬁhé@laﬁﬁ@fs iBtende@rio Rb@r aB suttehnpexdns
cts the wdth of the blobs in pixels, and the
momﬁwmaxmgs@ébwﬁhsﬂhhﬁumanﬁh¢ﬁb¢Hﬂﬁ%ﬁ@hces of a particular
width, as identified on the x-axis, that occur. The
peaks of the Iine for plot B correspond to the average
wi dt h of a nunber of blobs. Assum ng nost groups
contain only one person, the |argest peak corresponds
to the nost . comon wi dth, which corresponds to the
average width of a single person in the designated
region. Simlarly, the second |argest peak corresponds
to the average width of two people in the designated
region, and the third | argest peak corresponds to the
average width of three people in the designated
region. [227] Figure 9 illustrates an additional flow
di agram for the video surveillance system of the
invention. In this additional enbodi nent, the system
anal yzes archived video prinmtives with event
di scrimnators to generate additional reports, for
exanpl e, without needing to review the entire source
video. Anytine after a video source has been processed
according to the invention, video primtives for the
source video are archived in block 43 of Figure 4. The
vi deo content can be reanal yzed with the additiona
enbodinment in a relatively short tine because only the
video primtives are reviewed and because the video
source is not reprocessed. This provides a great
efficiency inprovenent over current state-of-the-art
systens because processing video inmagery data is
extrenely conputationally expensive, whereas anal yzi ng
the small-sized video primtives abstracted fromthe
video is extrenely conputationally cheap. As an
exanple, the foll ow ng event discrimnator can be
generated: "The nunber of peopl estopping for nore than
10 minutes in area Ain the last two nonths.” Wth the
addi ti onal enbodi nment, the |ast two nonths of source
vi deo does not need to be reviewed. Instead, only the
video primtives fromthe |ast two nonths need to be
reviewed, which is a significantly nore efficient
process. [228] Block 9 1 is the sane as block 23 in
Figure 2. [229] In block 92, archived video primtives
are accessed. The video prinmtives are archived in
bl ock 43 of Figure 4. [230] Blocks 93 and 94 are the
same as bl ocks 44 and 45 in Figure 4.
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[23 1] As an exenplary application, the invention can
be used to anal yze retail market space by neasuring
wao b®7e6fsxacy of a retail display. Large suns BPET/IB20664/025196

are injected into retail displays in an effort to be

as eye-catching as possible to pronote sales of both

the itens on display and subsidiary itens. The video

survei |l l ance system of the icWwgpificon can be configured

to neasure the effectiveness of these retail displays.
‘VMﬂFﬂ%QPw¢@$ this exenplary application, the video

SYrwvei. ystemis set up by orienting the field

o?' V)&Fxgé\%ogé}ggesg% ggp%r%tal%?m]e% ‘ds the space around the

de sidee domntefitainklysis s e toldblyPad Rl Mibleo SdABeRRENBtPlerive at least

Selects. an area representing the space around the
One“é%%P‘F‘@&“’reét ail display. As a discrimnator, the

(o] 1=T4 | r..she,; W shes. to.nonitor
M e L
least opg levdyit basedromasieroabloge reekiatd on in vel ocity or stop for

an appreci able amount of time. [233] After operating

f Bt ORI PP FEISHNE it face kA PY) fipsaevaark venplr@ Howidgrsntinference
moduR 8 pBAVA e IRk Fuled for TS En ARRINSL Hroglle [ epOrts

can include: the nunber of people o0 sl owed down

around the retail display; the nunber of people who

stopped at .the retail di.s ;. the breakdown of people
V\%'o?%’e?pé) almrli‘t‘se")_rcggr‘taéttg ﬁorﬂ?lﬂg{’a%ft%?rwoawgﬁméy as a

f alaehin@nicefiorsini®iul SetPIRAT0 BAW ATB MR LK kD EETIESE EGnMnication
weekends and how many were interested in evenings, and

betwegn #deyicsriindite syt appraatye ol swidABT &howedrli.nt er est in
the retail display. The market research information
obtained fromthe video surveillance system can be
conbhavepavitisucsaidas tb UlGrNBivIRfeih STt S @EBnSMEdule is adapted
10 faci ustoner records. fromthe store to inprove the
0 1actyfaty QPEraueAons ¥Viarfae HEe8et t he ef ficacy of the retai
di splay. [234] The enbodi nents and exanpl es di scussed
herein are non-limting exanples. [235] The invention
i % ra%‘i_smpﬁta@@ EiCnCérdEIthb ICllzlnm h ng:sqsiﬁ S:tidtvilieprcfeﬁ&hf zﬁﬁlllysis module, said
eabodi nent and.it no e _apparent fromthe
event nge?eeré’ i Ogc“uf% agth i ARE Fiemeyortte hattag po fRERCesHRm Hbssyatea, and
whereif0Bl ippasdniOMshemsonigissRde W thout departing fromthe
invention in its broader aspects, and theinvention,
t HBPBEPESSIAG Sy pewbl¢ditotshigl rberissing beb-systemdhe niam processing
systemCYifiiis |l such changes and nodifications as fal
wthin the true spirit of the invention. CLAIMS Wiat is

Clt ddanteheirsain proclssinglgplipitRmas StRet AGRAbAkMSIons to be provided by
rising. a video content analysis nodule to anal yze

said Vig‘%’ TR & _bﬁ%mgé'&ae%bw&ﬁbinf%e@@mwlwnd s2id AR feesmework; and
d éj)%ﬂnlﬁl{ibamohk Mﬁ)ﬁm%rboﬁéﬁ%g téﬁ) ga@&%%(g Péﬁfx{gﬁg ga{ig% Egtu teler? g dg\%ce external

~said video content an
to said apparatus and said apparatus.

5. The apparatus according to Claim 4, wherein said processing sub-system further
comprises:
a rule software development kit (SDK), coupled to said API framework, to permit a user

to create a rule for said event inference module.

39



| east one event based on one or nore rules; and an

application programm ng i nterface (API) franmework
w@owplexies o sai d event inference nodul e to perP@T/US2006/025196

user to define rules for said event inference nodul e.

2. The apparatus according to Claim1l, further

conprising: a conmmuni cations nodul e coupled to said

ARl fr aci | 4 [ [ e
o8, HEARION s R0 Ch S, SRMNRERONRILIBE i one il
formddrppedaranined3ulcfibeaidppar at us according to Caim 2,
wherein said communi cations nodule is adapted to
facilitate comrunications via the Internet. 4. The
app "’Irh%taﬁga g%&i}r(ﬁgé 'ﬁfCQirﬁ'S,, ereMSiEhfe §]9Kdex\5b%% rule language
content “anal ysi s nodul e, sai d event 1 nference nodul e,
and oaadr marechrédRiterfiriaatigwonitivadefititistsetd said w@epr ocessi ng
sub-system and wherein the apparatus further
conprises: a main processing systemcoupled to said
PIROCBSShPAtafY *ac&y&hg% Cl}R 4ATRinBreR] QEEHAN1H 084§ hE Wstem further
conprising: at |least one main processing application
compdpdsf erent from applications to be provided by said

vi deg content .analysi s, nmodul e, said. event. inference

e A eode R fo PR TR RHORS Bl cat i ons
nodul e coupled to facilitate communi cati on between a
devi ce external tog said apparatus and sai d apparat us.

5.9. Tiihe ppaiarecordias & Hiaig 4 whereh sidiat lgart pey PaiTgeessing
sppli QR B2 ana T eceE o TRy SRR BER oo Bolilel o
framework, to pernmit a user to create a rule for said

event_ inference nodul e. §, . The apparatus according to. . .
Q15 s SpES pFFoC Ty 9 i gmﬁaﬁﬁb@gﬁmaw raersting ggplication is
adaptg&'{o' bnir8! A8hsPh IR Jﬁgidrdﬁgﬁratlﬁ ir ?ésgoﬁk%_% said lale-xl:cr.s‘gK

apparatus according to Caim erein said rule

exposes a rul e | anguage and one or nore predeterm ned

primtive definitions ta said user. 8 The apparatu .

b ddore ABPTE R oA < HlaRa Ll S WepREeE R gy om and said
proceSylsd QIB-dydfehh@e hoQBP bh 8§ REMmBNMRARIGRE Ela@i@nﬁpdul e coupl ed

to said communi cations nodule. 9. The apparatus

according to Claim4, wherein said at | east one main
pr.gc I, Lj i 5. ada -10. [ I .
PrSe AR By RA0LLSRHLEL, CRALER) S0l 1S58 G0 2 ek ca s
proce@dig@sub-nigtehnar€haktad 8n syfaestehmrdsardplambrmspr ocessi ng
application is
13. The apparatus according to Claim 12, wherein said separate hardware platforms are

electrically coupled to each other.

14. A video analysis system comprising:
the apparatus according to Claim 2; and
a sensor coupled to said communications module to provide an interface with a

communications network.

15. The system according to Claim 14, further comprising:
an alert unit located remotely from said apparatus and coupled to said network to receive

at least one of the group consisting of compressed video and an alert.
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adapted to control at |east one function of said
apparatus in response to said alert. 11. The apparat us
waewonei7ogy to Caim4, wherein said main proceBGI/O R006/025196

system and sai d processi ng sub-system are hosted on a

common hardware platform 12. The apparatus accordi ng

to Caim4, wherein said main processing system and

sai d processing sub-system are hosted on separate

hardware platforns. 13. The apparatus according to

d @i ThelRstewhricetdingtai@aige pa rfettleer kamgvising: pl at forns are

electrically coupled to each other. 14. A video .

RSP SRR b BRI gd PSR AR S 2bleth Pas e foaid
evmﬁﬁ%%& eInodiidl @ sensor coupled to said comunications

nodul e to provide an interface with a conmunicati ons

network. 15. The system according to Caim 14, further

c ising: an al.ert unit ed renntely fromsaid
aggg’ﬁ% W§%§h6°°8a‘z‘b§ @éﬂf‘lg‘ %Jé%ﬁ%%eét%}pﬁs?‘& receive at

| 2838 uQPenieifades pAmAHR uSP AS Heleldph Rile £RURY B 5@ e¥ednd @Ference
and an alert.16. The system according to Caim 14,

moduleyantdher conprising: a rul es managenment tool coupled to

[ Kk qvid | - '
oot Sy B bido RRE Bl R BT AOR il Sypport o

facilithdt biishicafit Wilsaid@eiMor $iangid retworke user interface to
permt a user to develop a rule for use by said event
i nference nodul e; and a rule SDK coupled to said rule

user Ff;u?a a;ﬁ?seaccgﬂﬁagﬂdl(ﬁaiﬁpmi@%%%g L8 rSIURPAL bigdcles at least one

f aci e conmunication w sensor via sai
fully forhabpredetdininddelajmaidatseis according to C aim 17,

wherein said rule SDK exposes at |east one fully

formed predetermined rule to said user. 19. The

appaThL BsHaARGOASbRknd B (Ghigt 17, Wherdh 84i8 rille ST e ptses SRife

exposes a rul e | anguage and one or nore predetermn ned
languggeianil o er tefd predétomunedpramitye gsbnitionio saidaisgeo

anal ysis system conprising: the apparatus according to

Claim8; and a device coupled to said apparatus via

t he. Antigsdatalys syaehl ®ndprigher to create a rule for
said event inference nodule. 21. A nethod of video

pHscepgiatig enpingdp kdpim 8; and
a device coupled to said apparatus via the Internet to enable a user to create a rule for

said event inference module.

21. A method of video processing comprising:

creating at least one rule for detecting at least one activity in a video sequence based on
at least one detected video primitive; and

detecting if there is said at least one activity in said video sequence based on said at least

one rule.

22. The method according to Claim 21, further comprising:

generating at least one alert if said detecting detects said at least one activity.

23. The method according to Claim 21, wherein said creating comprises:
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creating at |least one rule for detecting at |east one
activity in a video sequence based on at | east one
wa@lewenvd vi deo primtive; and detecting if thrCBUB®06/025196
said at |east one activity in said video sequence
based on said at |east one rale. 22. The net hod
according to Claim?21, further conprising: generating
a
" EoSlcaBEaLR] bnd o RE D R R o o Bfuion fo
creati?gd a rolb & @i appasdtch for écttdting sewlrgp ldastesre@onviynframta duyicatexternal to
| east qne, of .the grou conS|st|ng of a rule and an
said aPP%rf"tI“ﬁlg‘i Tidsiecing Sa@?%‘&?&ﬁ@“%@“ﬁ@ to an apparatus for
detecting said at |east one activity froma device
external to said apparatus for detecting said at | east
0idd. dctdmputer-re@itblemetnpuvetainiegitatrh@ione tiatiwhen executed by a
compgtgﬁﬁ(# n n Igtrs]az céjxghlgtgrn §y§fean @dﬁ}?uelr}%%)é &%%tgﬁxlf %cc%rdmg to Claim 21.
i npl enent the method according to Gaim2l. 25. A
vi deo processing system conprising: the
c@ﬁp@mdecrer@qgs@mesnﬁdmm@@mgdu ng to Claim24; and a
uter .cou e mediumto
TR TR B R bR e Shab R A §
C Qrpdipater cagdeblosaltednpiker-readable medium to execute the instructions

contained on said computer-readable medium.
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