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present invention relates to surveill'ance systens in general, and nore % =
particularly to digital audio and visual data storage, retrieval, and

di splay, and managenent systens. BACKGROUND OF THE | NVENTI ON Surveil |l ance
systens enpl oyi ng video caneras and audi o i nput devices are well 10 known.

In a typical system sone or DAGITAL VIDEO/LOGGINGISUSUEN si gnal s are
provi ded on video screens and via speakers for nonitoring by security
personnel. It is also known to record sone or all of the anal og video and

audi o signals on videotape for Hﬁﬁfi)6?ﬁiﬁfﬁ@¢ENTﬁﬁﬂever’ vi deot ape suffers
from serious drawbacks as a storage nedium particularly in view of the.

| arge quantity of Tké geesennfiovendbn avlage ner afredilice asystemsein lpaneal, sl @ibre A
I's major concern is the sheer quantity of tapes to be stored, especial

when it §s destiedaly do dupisl pugiogmad svigeahedats etomBge. aratigvgh Andrislpplay, an

surveil |l ance, yeover, in alarge systemmany video tape
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recorders may reguﬁ> red, resulting in a large capital expenditure, the

need to all ocate space for the recorders, and the high naintenance costs
of recorders due to their nechani cal nature. Another ﬁrobl emis the need to

frequently 20 change tape ca%&%%@)%%ﬂiwﬂvﬁmﬂ A recording quality
due to the wear ofleMant sythR%rfoyil v bR hAPLEL ifih deGiteDtre weil
e nts addi ti onal

i nformation of interest fromrecor apes prese

chal | enges. Nrowis'ln hepieal sysengfsomie de allsinkeivideansd atdiatsighalsadrg ropddéd oh
the tape-recqrded videqQ survejllance signhals is of no interest whatsoever,
since it typPded sreens fnd sensreakers ordnopiiopng by secwsity Regsprilch los Yseknownagi ng
a part! cul alresaAUBRES AR BAIV RS LAPAIJE 8Dhals 8Y SleolBO (B RY EGLTLY
difficult and time-consum ng, requiring tedi ou uman review o hour's or
days of tapddoecardadesapmaiifers fiismaktigusahbwybakt era stherge nerdiuthasardcdarly édl.

There have been ugber of attenpts to overcone these di sadyant ages, but
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vi ewi ng w ndetwdwignalsrgenbmtddringelargeanimber nfiouwabance spoeds.Mgoteover, in a large
system many video tape recorders may be required, resulting in a large capital
expenditure, the need to allocate space for the recorders, and the high maintenance costs
of recorders due to their mechanical nature. Another problem is the need to frequently
20 change tape cassettes. Degradation of the recording quality due to the wear on reused
tapes is yet another problem.
Retrieving information of interest from recorded tapes presents additional
challenges. It is the nature of video surveillance that a large part of the tape-recorded
video surveillance signals is of no interest whatsoever, since it typically represents a
25 static image of a field of view. Finding a particular sequence representing a significant
event can be extremely difficult and time-consuming, requiring tedious human review of
hours or days of tape-recorded signals, usually only after the event has occurred.
There have been a number of attempts to overcome these disadvantages, but so
far with limited success, or at the cost of additional drawbacks. For example, it is known
-30 - -to multiplex -and- combine- signals- from- multiple video—cameras-into-a-single 1mage---- -
comprising multiple viewing windows within the image, each window corresponding to

one of the cameras. Such multiplexing is based on decimating the frame rate of each of



one of the canmeras. Such multiplexing is based on decimating the frame, _ .
rate of each of I 0 7 ,10 :y 2L03 the video sources by a factor of N ahd MoV 203
conmbi ning N such deci mated sources into a single video signal of a

standard franme rate. This is called tinme-|lapsed recordi ng. However, each
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interest on the recorded tapes. |t is also known to record the surveillance
vi deo si gnals@ckeanasgs imegeyinithe multiphixed image mupiutnderaomoanpression thptenay caduvdo
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preventing 10 stqQrage of nuch uninteresting information, but at the risk of

failing to recordti§@aiknpya e recerdethe sumpillance sidao signaladeleytivaly iri responsbe -

detected by ; SO eratars, sQ, .the reliance on externa
i nput can result na(l}f’ll‘ ei %ﬁqi&t ‘9"_%8;%8 e Nroélélget eéﬁ%’ﬁs%{ n b%??’?%df’aﬁ‘ﬁfhs
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| N\VENTI ON The present seeks to provide a digital audio and visual data
storage, r etW‘P‘E‘i?é"r Thiggehnius geduees thedtornd infganation toyka meprded: while prevasting

di sadvant ag ri . -There..is i hu rovi ..in accordance.with a
preferr (]a%l e E%cr)%er?g E[t%lcg fdnﬁh%rg%%nésl}gﬁotm%&r)ﬁlfebn ! iagt “d! %i %ﬁ?“éﬂ“g\}f} d&s r‘? Bléﬁfefﬁzﬁm
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audi o i nput devices, output apparatus operative to provide either of video
and audi o oliSpdRlangs iy sxtegbrippE spharsildnoperehthiliy @madsinsreasest gxpensky

format t e ' RaitkulaniUfhek IALADRARGE 31D iARGIALLYBLO T ecel ve anal og [ npu

fromany of "the 1 nput devices, convert al"# or mat any of the.
anal og i nput received, synchronize any of the digitally formatted input
converted fromany of the anal OI% inﬁut received fromnore 25 than one of

the inplt devices, selectiveHPMARYOBAFIINVENTON tal Iy formatted input
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with a pref éisplest, aadinpahiagemdnt of stethahgioesrnes disadtarmapes b€ the prior art.
There is thus provided in accordance with a preferred embodiment of the present
invention a digital video logging system including a plurality of video input devices, a
20 plurality of audio input devices, output apparatus operative to provide either of video
and audio output, digital storage apparatus operative to store digitally formatted input,
and logging apparatus operative to receive analog input from any of the input devices,
convert to digital format any of the analog input received, synchronize any of the
digitally formatted input converted from any of the analog input received from more
25 than one of the input devices, selectively provide any of the digitally formatted input to
the digital storage apparatus, and selectively provide any of the digitally formatted input
to the output apparatus.
Further in accordance with a preferred embodiment of the present invention the
system further includes a database, and the logging apparatus is operative to associate

30 any portion of @g_digitally__fq;g@tted mnput with any of an input channel datum, a time

datum, a date datum, a non-ambient characteristic datum, and a trigger datum, and

" maintain any of the data in the database.




system further incll udes a database, and the | ogging apparatus is operatiyve

to associate 30 any portion of the digitally formatted i nput with any 7of0v 2%
an input channel datum a time datum ‘a date datum a non-anbi ent '
characteristic datum and a trigger datum and naintain any of the data in
the database. 2 Still further in accardance with a preferred enbodi ment of
the present invertilbfurthenia asgerdenrefwith hpreférrrd amealimentaafabe peescanigvention
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characteristic datum and a trigger datum and naintain any of the data in
t he dat abasef thei@ottiamaithyanynofaame onpid rebanngl datuan,pa dimer deltrend ddtendstumefa t he
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Mor eover i ntacd@ithance wth a preferred enbodi nent of the present invention
the systemfurther includes at |east one cyclic buffer associated with at
| east one of t he Addifipnallyayaeerlanemyite perefergsl srgbedimaniaeiiide ipsessplcinyentiea t o
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the cyclic bidvidyramaldgomnplitahstefr@al i ng t he non-anbi ent 15 characteristic, and
provide the any of the digitally formatted i nput stored in the cyclic
buf fer o the di dflerapvestipasepadansparith aprefemereembedimest pfshapresenttineention

characteri st.c ' t her i Qr.danc i t referr
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digitally fampwatdedeedj dad ihepldggaipd appationsabpéraiive td0defear actpnibibiént S a
non- anbi ent notion characteristic associated wth any of the digitally

formatted vFRASBFIPIATSIstassasiqted withary et the digiedly formrsed i, e picakie proggany of
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non- anbisent cwamernstivanad pewvidet the aag 96 cheatigialy fhrmamyd afipiitheordd dn ttlad byclic25

formatted agﬁl . gr tion PEJ éi'gital storage apparatus subsequent to the non-ambient characteristic being
detected.

Further in accordance with a preferred embodiment of the present invention the
digitally formatted input is digitally formatted video input and the non-ambient

20 characteristic is a non-ambient motion characteristic associated with any of the digita.lljz
formatted video input.

Still further 1n accordance with a preferred embodiment of the present invention
the digitally formatted input is digitally formatted audio input and the non-ambient
characteristic is a non-ambient sound characteristic associated with any of the digitally :

25 formatted audio input. |

Additionally in accordance with a preferred embodiment of the present invention
the logging apparatus is operative to detect the non-ambient characteristic associated |
with any of the digitally formatted input converted from the analog inpuil received from
the at least one input device associated with the at least one cyclic buffer.

30 Moreover in accordance with a preferred embodiment of the present invention

the logging apparatus is operative to detect the non-ambient characteristic associated -

with the digitally formatted input converted from the analog input received from any of




| .
Additionally in ac&ordance with a preferred enbodi ment of the present

I nvention the |ogging apparatus is aperative to detect the non-anbi ek ? NOV 23

characteristic associated w'th any of: the digitally formatted input
converted fromthe anal og i nput received from the at |east one input

devi ce assogiated with the at |east, one cyclic buffer. 30 _ Mreover i n
accor dance W% APY d5VicERPihEY S’éﬁﬁ% AinkeAtt Qe RPN deYies apsociarsdewith g attleast one
| oggi ng appgg,a;clguﬂ'eg_ operative to detect the non-anbient characteristic

associated Wth the digitally formatted i nput converted fromthe anal og.

i nput received f Fortharny aoforarde AviNGY jRER3d tehtbolditpetit ofeld pRSertibamtibhae t he
at | east one i%ﬁ t devi G848 ciated with the at |east one cyclic buffer.
Further in $% gléfm?é‘ bdesaat feast aps dgteshen dPYieh PPERYHE getectenton-ambiagt on
the sysie el ich8Ps1b t.eqt:i A . Y

detect a ngﬁﬁgﬁ%%}%?\lf aﬂgbttﬁg%a%%lgh st |é&gﬁgpgr%@ilggggg%}%ﬁglﬁg%%g&eﬁﬁgﬁh%t o]
and i n connect-amhieni charabitrestit] and afleahi @npeyelanbifnt assdridtad Weth atleést o@net at

| east one cyclic buyffer associated with at | east one of the input devices,
t he | oggi ng p‘SBWaa%}’éCqss%&f—‘p {18, PRSI APETAING 18] [§RgiME ftho igmb from the

detecti on dgubGRn &LeViekl ; Pl L3y, £ Qr QR in
the cyclic buff eP &pﬁile’o%'%lgﬂl e%:tgtlrew gé(ﬁ[tﬁé dgéqggglf?h%%\éilaéﬁtlﬁgﬁéaﬁ&hgfb Hﬁ%re
digitally fpriordb resdivimpihe signat, provide theeanyld thy diitall b Gfrfracted ihpub etotbdgh thal
storage, appar at ys_.subsequent to receiving the signal. Still further in
accor dafce %’C?iﬁ Hﬂsf)‘rtgftg? H‘@ alfioyaar ﬁ%ﬁ’ﬂra‘b‘gs hredmtierseeivimgdhe signal- t he
non- ambi ent  char g@it @irttt isf adcrdanb® Wit R ' i HrSdehEi ion
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i nvention thaaomembianbkaractertisticds b evonsimbdentsnaiomorhasaetriatit. sound o
characteristic. .Moreover in.accordance with a preferr enbodi ment . of
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associated with the detection device. Further in accordance with a
pref erriéd enmbodi Merover int angoptanse mtith apeefbireh embediniang @if nge apgentainventios
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Further in accordance with a preferred embodiment of the present invention the
logging apparatus is operative to cyclically store any of the digitally formatted inputs iri

20 the cyclic buffer and the digital storage apparatus at a first compression ratio, and the
digital storage apparatus is operative to store the digitally formatted input stored in the
cyclic buffer at a the first compression ratio, and the digital Storage apparatus 1s
operative to store the digitally formatted input not stored in the cyclic buffer at a second
compression ratio that is not equal to the first compression ratio.

25 Still further in accordance with a preferred embodiment of the present invention
the system further includes a scheduler operative to activate and deactivate any of the
input devices, output apparatus, digital storage apparatus, and logging apparatus in
accordance with a predetermined schedule.

Additionally in accordance with a preferred embodiment of the present invention

30 the scheduler is operative to activate the logging apparatus to selectively provide any of

the digitally formatted inputs to the digital storage apparatus in accordance with a
predetermined schedule.




cyclic buffer at aithe first conpression ratio, and the digital storage
apparatus is operative to store theidigitally formatted input not stlof 8dV G52
in the cyclic buffer at a second con{pre55| on ratio that is not equal to

the first conpressi-on ratio. 25 Still; further in accordance with a

preferred enbodi nent of the present invention the systemfurther includes

a schedul er oper Ridéé/@ve}g? JEddrdE R 4 ?@%P&%e\ﬂ%ﬁbfdio%eﬂﬂc of fig réé%@f‘fnvgxﬁﬁ"d nC €S,

out put appar at us It storage appa ggl ng appara

accor dance t&letsluhaiqharasleapenatrwmmi istiuedayeof Acdinputodsli¢es, ompacapacancaigital h a
preferred enbodi nent of the present invention 30 the scheduler is
operative t ¥OREFiAPREBMUSHAN SREATRG BPHANSIQOREERLE &t SCcIREGHICy CORRICISHD r&W’ymof
the digital %91“:3 e apparatus in :
accor dgnce \%\néé?f] a@%Etg er mxﬁg%ﬁ)tl‘fe ¢ érﬂhﬁ@closc%ﬁﬁvgu R/Er eover in
accordance with Euqnlmfmracﬁddmd&odltlmmrefa‘rretimumﬁ&ﬁentoﬂthalpfetsémrinvehﬁm the
schedul er is opeéﬁnhve.t nstruct .any of the input devices, output
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predeterm n edule. 5 Furt I n accordanc a preferre
of the presﬁ)um:a‘atefd/mpuu ianthd byelicdydfee pribuitct detectingcheides aabahadcaristper at i ve

t t te th aratus in _  accordance wi,th a predetermnm ned
sghggu: e to cy§| %%@Weg? g@?oaﬁi@ncafwfhé Pa?frsvﬁfgﬁwodmﬁnﬁaf thePresspLAnVeIHionh o
cyclic buffge phlarfufiRerdfiIGgLd ng%ﬁeﬁﬁlepgg AL R csh raﬁ']ﬁtcﬁﬁétﬁia{ecthe Rkdtdon

further in accordance wth a preferred enbodi nent o e present I nvention
to the syst@wdeunmhmrdmmlmﬂe&pmdgmhadwﬂech@mw atlve to activate and

deactivate the detecti device in a cord redet erm ned
Sohedul o Add: 1 SHORPYARHCCoR Bt u Gt s SPoRisaerh o otk ErHR Brentiog
present i nvgptdRiuldNB Sehadd & abﬁvﬁ@%@tlbgﬁn%%p%ﬁfa'n)éakﬁa&&?dzh@cg%ﬁgthe
apparatus in accordance with the predetermned schedule to cyclically

store any ofredétermingy setiedylef tor epptlicaldy |Stqmc|tanb’n0ft1he dlgﬁalbyﬁimmttm:ﬁdpar iptheor
Lo et oLl 18, 05BN S0 Spk CAPGRCLST Shut MbEpoNge |1 accordance i (h o
devi ces. i ncl udesfopdovkefshc@b®antk &bilﬁk e ﬂrb&%dldﬂ@dﬁduﬁl@m &tethe present invention
the plurality of video input devices. includes at least one visible light input device
capable of providing light input that is visible to the human eye, and at least one infrared
light input device capable of providing infrared light input, and the visible light input
20 device and the infrared light input device have substantially the same field of view.

Further in accordance with a preferred embodiment of the present invention the
logging apparatus is operative to synchronize digitally formatted input converted from
the input received from the visible light input device and the infrared light input device. -

Still further in accordance with a preferred embodiment of the present invention

25 the digital storage apparatus is operative to store digitally formatted input converted
from the analog input received from a first of the input devices at a first compression
ratio and digitally formatted input converted from the analog input received from a
second of the input devices at a second compression ratio that is not equal to the first
compression ratio.

30 Additionally in accordance with a preferred embodiment of the present invention

the system further includes reporting apparatus operative to provide a real-time activity

report relating to any of the inputs.
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capabl e of providing light input that is visible to the human eye, and at o

‘least one infrared light input device capable of providing infrared 10gHpPY 23

input, and the visible light input 20 device and the infrared.light input

devi ce have substantially the sane fi:eld of view Further in accordance

with a preferred I t Lt he present.inyention the_ | oggi ng .apparatus
is opergti ve to sync (?%egﬁ{z}ea cg(lgrai?cgl ?’&Efa&fﬁf&{fﬁi&"} ApRent gf fas 8%3‘*‘%18 IC;“‘Pﬁe
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i nput device. Still further in accordance with a prefeéerred enbodi men
the present FeRQEAelatRE tomy ofthedatatinthesdatabazge apparatus is operative to

store digitally f t. i converte romt.he anal og i nput receiyed
froma first of tﬁ{é@éﬁplﬁ% c g@lg%cgswgt{ 4Ty c:r:rch c@@?}‘%?@@%‘?ﬁh‘a%?ﬁ toInyfgfion t\"e.
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second of the input devices at a second conpression ratio that “i s not “equal
to the firstleatigmgrdstun gplatest toany3ef the giortionnaf shendigitalyofcdmatied wipuh identify

preferred e i t . -present - i nvent i,0 t he system.further includes
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a preferred enbodi mrent of the present invention t he system furt her
i ncl udes r epIPPHYAEPABRYr at us operative to provide an: off-line activity

report nglating tg; : i at at gbase... Further in accordance

with a ;l)r eferred ‘er Oél rrférll{lggcf()g@ heeﬁ@tehsgﬁ]iegqn \%éaﬁ%snlogﬂn?‘ﬁg?% RS ieah e her
i ncl udes i npbt systeni dustherappanddsusnepaicat hpjardes ape@Ate doUMREY: AChydhidg at
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Still furthearoriign.accordance with a preferred enbodi ment of the present
invention the system further includes annotation apparatus operative to
accept &h operator annotation related to at |east one selected portion of

the portions of the dirgitally formatted input, and maintain the annotation
in the database in relation' to the selected :




portion. 15 6 C 7 NO V 2003 BRI EF DESCRI PTI O\I OF THE DRAW NGS The present

i nvention will be understood and appreciated nore fully fromthe fol [loiNAY 2003

detail ed description taken in conjunction with the appended draw ngs in
which: 5 Fig. | is a sinplified block diagramof a digital video |ogging
system constructed and operative in accordance with a preferred enbodi nent

of the present invention; BRIEF DESCRIPTEONOF THEORAWINGS t ~i | | ustration of
a nmet hod of operation of the digital - video | oggi ng system Ofﬁvgi g. 1, the
met hod bei ng opeFhs presentrinyersion il ypdersterd prchaRnTeaated perai flntirem thae
present iny l.an; - Fh | e 0 ' | f.a
et hod of oyt 4oty Mesctnp JaRie Bl bifificron U Wi dgpelifed Bififtglin
response t awlgichet ect ed non-anbi ent characteristic, the nmethod being

operative in accordance with a Fr eferred grrbodi ment of the present

inventidn: Fi g.Fig | & asignhified plack diagsme aha digtal ided logeingsysieraconstrielgd of
schedul ed rat. Fgit | | kid,. 1, the
rethod bei el B aochrdite Wl Bereitbd BRIAAGM RBHEMY Hyenlit: O | 1C
present inventi ofig. Figa simplified floehart fliuetatidnavfahacthod bf bpesttiat obihealigital
met hod of FLIR operation of the digital video |ogging systemof Fig, 1,:
the met hod s oasieg SYsteR P Fig cor @4Toghd (oing ORI 1bACERBREEBRD Bf

the present| | 'mﬁ% Bk 85 St ifveniBR! i fied pictorial illustration of
reporting rr%%ﬁgghﬁgdt etglfglletpg‘fslea\/l?‘ée()lgﬁ’oggi ng systemof Fig. 1, .
construct ed and Kipe? &t a sienplified floexchandkstmatiadn of apnethed nEdperamdinai thedigicd t he

present invention;, and Fig-.7 is.a sinplified flgwchart .illustration of a
et hod of | AR IOBKEB e ObEi | i HYBBK \opAFHEIeOAOB RN GRGE S dBD

299,78, 21SPAI S . BLIBE 0 1R bk o s
invention;

Fig. 4 is a simplified flowchart illustration of a method of scheduled operation of
the digital video logging system of Fig. 1, the method being operative in accordance
with a preferred embodiment of the present invention;

Fig. 5 is a simplified flowchart illustration of a method of FLIR operation of the
digital video logging system of Fig. 1 the method being operative in accordance with a
preferred embodiment of the present invention;

Fig. 6 is a simplified pictorial illustration of reporting provided by the digital
video logging system of Fig. 1, constructed and operative in accordance with a preferred
embodiment of the present invention; and .

Fig. 7 is a simplified flowchart illustration of a method of input retrieval and
playback operation of the digital video logging system of Fig. 1, the method being

operative m accordance with a preferred embodiment of the present invention.
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to Fig.:1 which is a sinplified block diagramof a digital video |ogging
system constructed and operative in accordance with a preferred enbodi nent

of the present invention. The digital video |ogging system generally 5

desi gnated 10, typi cal l?ﬁﬁ?f‘@@%ﬁ?@%¢e g I@‘IdFt“}‘H%f ﬁgﬁéﬂput devi ces :

12, being any conmerci €o canera I'S capabl e of

provi di ng vi si bl Refetebé isviichemadé foPig, . 1aﬁnwidaﬁmpa1ﬂehuﬂ@dld di¥grai efuddi mlnput
devi ces 14, being any commerci al | y-avail abl e = m crophone or other au

i nput devi c@deﬁdeaglaad%teae\m@@fnm:d andh eRerativs eﬁba@@rmn WﬂTdéoPG&FF%je
12, although a reC| devices e | ed
10 as a si ngrfliéOdd |’t1t BE set BiH qu gtn ypf@%l ?é%?lﬁg @gg&p%kggp%%;efﬁ@b
typical lsy aeigaiedi Iy t@pldalgpb@mpﬁ&samqalﬂﬁﬁt}obf e ﬁ-@ﬁalﬁev&eQQ2 bEiagWiiyc h
vi deo and audi o out put _may be provided. System 10 al so _typi.call y cog%r@i ses
digital st o@qg@erawﬂaraa@ﬁ@lezZIdeercansqr@)rthﬁgIdeblm oy Proyidiag tauberleds v

audi o i nput .
short-term sntp or’%%gﬁgggE’%ﬁhg%ggécrhof%%iar%pd SEESmg Qﬂgcﬁ%ﬁ) %]?}ma‘iqglable

st or age, Sumﬁbr@jﬁmﬁélar Othen@déo Hipgi dAliceauach fudiegeitAT) isoshoadviasasbled with
intelligent tapes. (Al TL stem 10 al so t%pl cal l é I ncl udes I*oggl ng

appar at us, &éfﬁféﬁi"é’ll‘feylz ] 'é‘?l@%di is@pprgciateghtha ?Vé??él ed; Iorged mof Bepescadlsd

gle\é: tcgisll ;1/2f or mats?r edqﬁnﬁgxpgﬁsyn&rao%n liéafﬂ | gl %a{ﬁt@ﬁf ﬁ%ﬂaﬁ?ﬂ-’e 26)|’mnput st °

st or es sonecamipraiilg odisplae 18iagd bat biymfoﬁﬂf spHakensi 200 pmtwhmhdrncgaot&ﬂd alor agput
apparatus 22, _and Owglf,ﬁs so or_ all of t he. digit.all forrratted ut to
out put appaaY §§ Piagidedt 5‘5’4&%@ gipifal z&%fseaﬁr@t 8 fmllfﬁo
devices 12 apthdldipHhify FHgHIAGRCo Ghd Gl HpRD. SREhod r%d%ra%@ Bt &E@mws 16
via interface C|rCU|try T ACSo Included i n | 0gUi apparatus 24 15§

dat abase 30ccfmi:r1nf£ttoormfn§1drt- datage, amlh et mee annetrathachsliska5 andllang- mymt 0
specific segnents recorded audi.o and. vi deo ng. appar at us 24
2F 56 | il uoRTae sl abone ok gupes dbeice i e (DG Voo abRe o R B,
28, and 30 _@{I-mpparat us 24. A clock 34 is also provided for use with

m croprocessor 32 as is wel | known, as is a menory 36 which is preferably a

conbi nati on of r%attnoﬂDyalmmwﬁIl(/medﬁ)iO%lm Appprpiusgeenerallystesigataingd4.and
random

which receives inputs from video devices 12 and audio devices 14, converts analog

video and audio inputs to digitally formatted input, synchronizes the digitally formatted
20 Inputs, stores some or all of the digitally formatted input to digital storage apparatus 22,

and provides some or all of the digitally formatted input to output apparatus 16.

Logging apparatus 24 typically communicates with devices 12 and 14 via interface

circuitry 26, and with output apparatus 16 via interface circuitry 28. Also included in

logging apparatus 24 is a database 30 for storing time, date, and other annotations
25 relating to specific segments of recorded audio and video input. .

Logging apparatus 24 also inciudes a microprocessor 32 for controlling any of
elements 22, 26, 28, and 30 of apparatus 24. A clock 34 is also provided for use with
microprocessor 32 as is well known, as is a memory 36 which is preferably a
combination of read-only memeory (ROM) for storing program instrucﬁons and random -

30 access memory (RAM) for stormg program variables and video and aud1o mputs prlor to

movmg the Inputs to storage apparatus, 22. Memory 36 also prefcrably includes a cychcm
buffer 38 for storing video and audio inputs in FIFO fashion. Local area network (LAN)




30 access nenory (RAM for storing program variables and video and audjpngy
i nputs prior to noving the inputs to storage apparatus: 22. Menory 36 al so
preferably includes a cyclic buffer 38 for storing video and audi o inputs
in FIFO fashion. Local area network (LAN) 8 0 7 NOV ilJ'.J circuitry 39 is
al so provided for,_comunication with one or nore workstations and/or ot her
ext er nal dEFFEEY 3 i ajso prryvidey derogamumugication, Matheprghor mone: Motetatiome apd/onor e

wor kst at i oRghef O dethal gm@%@th@ wi th | oggi ng apparatus 24, either by
1ces v .

di rect connection or Vi s Circuitry 39. Each workstation 40 typically

conprises a conPystem 43, asodi apfeaably4inciudesyboar dr 4mor@nNdotksRiticat eu0 4@ as
wel | as other commmn workstation peripherals (not shown), and may serve as
any of rep&PRMYgICahop yith Iageing, ApparaiNg % fathat byndisgnp stoanedion @y siaekAN) nmay
also inclu ,3Q0r r i ' S a ,sound or tion
det ect or, tg ﬁ%@ﬁgé?r? ‘ d%%gc‘tgorgﬁhgﬁ g%ygﬁ%{ﬂg %grrnggf' eesr#jgtf}?@aﬁeﬁ 42’ ]aicféi§p3ay0?£\;} ew

and 10 pr beybderda4,i apdad printead8ngs wellaagiether tesinvanwaAkivh pehiphaalsembst i ¢
to | ogging a ratus 24. Detection device 50 may al so detect: the presence
or absenceS - WdgRY serve a5 2ayaf gerprting, igpwvetrienal andyprotawinagpatatiis i t t ed

by a transmtteg,ady, 18 r.oni I - One, QL [k e

f orwar d-1 ooki ng ?’n?nrjar glgg}(%ﬁ)l %?Iu?g%%,gg%je g%[f/&a ns%egt';%es(érob%c -eaa”\%“f‘%‘“ '
syst em 10, metioh detecfirctmeran Sétept af mumhpichahargetariftice bl aofieldi @Wwieaind
overlaps the .15 f.ield of. vi ewcPf a visible-light video i nPut_devi ce 12, as

i 1 1 ust Pat ebrOBYca¥RRY TFiHRg (38 defsried; pen-ambisnt gha@%f@#ﬁ i logaing rpavatisi ous
el ement s | 34 NDWARSTASRERISH a8 &ltect I6L ﬁf‘elselﬂgrcggglpﬁcg\%f\% stl%i?arl i pc?(ﬁ%%dt 0

typical operational scenarios’illustrated w't onal reference to
Figs. | - dfviRsftbe signd tiesgtoansmette byoa Bagsmi2tenb?, clach as an slcopdnif celthr,
flowchart tllustration of a 20 t hod of ation of the digital video

| 0oggi ng system %Pe ] @Prﬁforfvﬁ‘@'lﬁﬂgﬁ@d.ngéﬁeﬂg& Eg%k?%{’f‘?r@% St anaycelse bamEwidadi h a
prefer red withogdfR 10, Gth FRER RaGEAISA HRYGHY vinkh (418 of TRANAM Blerpline?

| oggi ng apparatus 24 receives anal og video and dudio inputs from video and
audi o ¥ npulieldefviensof povisibig-light vidgoiimpwidenice 12 ascillitstrate®By déhdé dinansb.audi o :

appar at e 24 . 5% SEbufr AR rSRoH PHEHE vt Bther G Bom A e G B
order to hiegiih HepsifbeldwgwitiPMspect to typical operational scenarios illustrated with
additional reference to Figs. I - 7. |

Reference is now made to Fig. 2 which is a simplified flowchart illustration of a
20 method of operation of the digital video logging system of Fig. 1, the method being
operative in accordance with a preferred embodiment of the present invention. In the
method of Fig. 2 logging apparatus 24 receives analog video and audio inputs from
video and audio input devices 12 and 14 via interface circuitry 26. Video and audio |
input may be received either continuously or periodically where logging apparatus 24 .
25 specifically activates a specific device 12 or 14 in order to begin receiving input
therefrom. Periodic activation is controlled by microprocessor 32 acting as a scheduler
in accordance with a predetermined -activation schedule or scheduling algorithm .
maintained in digital storage 22, database 30, and/or memory 36. As is v&ell known in
the art, logging apparatus 24 may control power to devices 12 and 14, and may zoom,

- 30 pan, and tilt video input devices 12. -Activation of a device 12 or 14 may also be

manualiy triggered by an operator via workstation 40,

Sy
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therefrom Periodic activation is controlled by mcroprocessor 32 actifdg My 7
a scheduler in accordance with a predeterm ned activation schedul e or
scheduling algorithm maintained in digital storage 22, database 30, and/or
menory 36. As is well known in the art, |ogging apparatus 24 nmay contr ol
power to devi cesLigpinfdppdranaril sdyvergodRe rédtivednvideddnd aldiovingee to ndigital
devices 12. Activation of a_ _ device 12 or, 14 may al so be__rmanually
triggered bipraat eptenallyrapplyanzlsrasn sempression techmquesosh a0d3)-L344p hd TU-T
apparatus 2 ZANPLESDGEe SR lbiSo R AloRNe AR [BuFUbE! may
format, optionally appl'ying known conpressi [echniques such as .

H. 261, | TU HaveHliffernOtyper\o€|coinpeasion andddiffeeanpummessivh aitige applivdsio inputs
Different input devices may have different types of conpression and,

di ffereht coapveddhesefromiinaccamdanse witiosshagiing 1nstructians, e othsePedelningd
accordance eduhi.ng: i r ' t ram -1
I nstructi onl\g.SHFﬂzO%g‘i gﬁHael 9%‘@?&%%‘133‘@? n%@?@ Hrrlgg Eéeesg(t%%c?eigp ?g(%é%aélgﬁ d‘gﬁtée
Wi th predepredéichgiied srfgeinsnediions tihanamony Jtemmal ytode apdaratuor22geDigitally

apparatus: 22. Digitally faormatted. input be first stored in nmeppry 36,
t hen transf@ffinélﬁecig BPREmay bgifisk stogpdn gl@@pry”f%mftmégeggom dgsk, aarlatel; geo

and audi o i r fer : ' i : ‘
et er m nt ngt FHLopa G IRAR CF AT, Yy U5 EhE AUlg tiut L Pty BviBiolied to soch,
and stiori ngthtihby deteeniaing thendatd inddainabelsm cth alpah g natdited beng doak Bérandf

the stored digitall formatted i nput .in storage apparatus_ 22. An inpyt
channel gdeﬁ@-i%@zf dug o alf%lwagtﬁ)qsraé%eé%gc@t éhf'o@t?itm? e dfaﬁéﬂynput
was recei V%n%&e@{@gt ipest&ra ég%;araum@%ﬁapﬁ%mﬁie@mnmwastzsg&adeggam @p of

the stored, digita or matt I nput 1 n storage apparatus 22. The type
of trigger,devaceubl ool4 Soimecviligdthenmput ivaewicsived enagt dsetie stwordhinadasgms800 As

I nput is regeived, from devic 12 and ,14, | | ng,apparat us 24 na rovi de
any of the ﬁﬁﬂ’b%tw l%&’SH‘}%‘tona‘ﬁf}Q? a{%%‘gfegl"éﬂéﬂ?@?“"%g? R&Fuéfl? SIS qpﬁa%/@@ ance
with pflﬁdet?ﬁéﬁy@@@fﬁlﬁfﬁﬂtm&ﬂﬁt SULhE@NE, thiiPlewiRARI Y&Ed fd @Mdavo3@r nore

vi deo i nput devices 2 may be combined to forma single i mage conprising

mul ti pl e vi ewi ngAwiirmiwsreeeivad tfininn devieed hhged 1bdegeing Apfprattn 24 ospyoprdiidg t o
one of the inpu evi ces, 12, _and_di spl d via output apparatus,16 and{ or
Sorkat at 1 ortipor A ST SooFunil SpditRs e Sodlb uRHiton “RP I Aukitaata BD Ot L
for annot atpragetaninbPobtpleindgudicnd) aad re®@ived®fom two or more video input devices

12 may be combined to form a single image comprising multiple vie\;Jving windows

20 within the image, each window corresponding to one of the input dévices 12, and
displayed via output apparatus 16 and/or workstation 40. An operator may use
workstation 40 as annotation apparatus for annotating an input being displayed, either
off-line or in real-time, such as is shown at reference numeral 58 (Fig. 1). Annotations
are preferably stored in database 30 along with the location of the stored digitally

25 formatted input in storage apparatus 22.

Reference is now made to Fig, 3 which is a simplified flowchart illustration of a
method of operation of the digital video logging system of Fig. 1 in'response to a
detected non-ambient characteristic, the method being operative in accordance with a
preferred embodiment of the present invention. In the method of Fig. 3 logging

30 apparatus 24 receives and converts video and audio input from devices 12 and 14, .

- converts the input to digital format, .and stores the digitally formatted 1nput in cyclié

buffer 38 in FIFO fashion. Input that is to be stored in buffer 38 may be converted using
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off-line or inreal-tine, such as is showmn at reference nuneral 58 (Fi
1). Annotations are preferably stored in database 30 along with the ~
| ocation of the stored digitally 25 formatted input in storage apparatus
22. Reference is now made to Fig. 3 which is a sinplified fl owhart '

illustration of a nethod of operation of the digital video |oggin stem
of Fig. 1 iarelatiyplyrhigh compresgian &ttt dAfeprraiasy et g@#ﬁﬁ&d{l@f %ﬂag{%awgﬁ t hod

bei ng operat.j ' : : ' - preferred enbodi ment of the present
invention.%%'énﬁlﬁjlq&e&%‘%ﬁ%ﬁ;dggga%y@%g.gi ng 30 apparatus 24 receives and -
converts vi deo aadsomt point,npidn-hmbiend evdraesisiiz, sl at4notianseunds Hehe orrgput
to digital-format, :and-stores the digitally fornnt"tetgec{ -i_nput in ce%hic
buf fer 38 isigorl being dEamsemated) by trenspiser P4 1§ deiseted ip adield pf sy &f 2389GHIE be
converted ' I ¥ ' ' Walo¥ '

cepar ato cunties 10y dd: "o e it Rl ROl BNGRTR ERAUPOIOR B
devi ce 12 awtdch 4herf\t prooides poidignal aindeatimrihe rdetectbartaclepgirgg iapparatush 24s
notion, sound, heat, or a _signal being transmitte bly transrg't er 52,.1is
det ect ed i rihdditionally cspltgmativdly, the deteetion of mafiqle joung. 9hest may e#?éeﬂnmed
non- anbi en : | Stk G . : ' Wa=h | :
then provi J2aDGERE aBbirilus 34 U DR PRk ERP A HER] Lok ARNNERIGH Yol
Addi ti onal laypalgsis adcheiquas.i vel y, the detection of notion, sound, or heat may

be determ ned | oggi.n par at us, .24 anal yzing the video and di o .i nput
isi ng Known: i chheaRrLHgR T T MoRATuF cPHaHH HSePro g e SR oS hOGHe | he
non- anbi ent,.chat g teichad sighifi@RECREANS 6the IBURMceived Phiol & 1 eRent. AChRRded a
special significance relative to the ‘input received prior. to the event. As

such, . i npopss reecived ddridg thengyenhareawe storedrte thwoeyctit bntfer, tut tatleer aye btoced
buffer, but rather are stored I1pn a,separate area, of ry 36.andlor_in
storage appafafRfas2re ﬂ{p’fﬁ‘f:g‘ofyeégfi\’/‘gar ig‘u‘rt(?r?ﬁf aﬁwtﬁéﬂfﬂlﬁ}‘é rggfe%efw%gdl ly
stored usi Qg avdrR\Wed afé@r@?i%ﬂ%‘ %réda{uﬁ@% bNeWer EdiatresssiRirationhd® tik Qsey €t

i nput. The contents of buffer 38 are also preferably stored in storage

appar atius pp2evant input.r Eheconenty ohbefifero§ mpr despisferatdy ploredan siadegn arpaeatus

I denti fyi ngat ocgurrence of the.event is.preferabl y.stopred |n a sé
50°al ong weRiAe ALY B cqmp iy Bitb AR (BRI BRGHOIE RE oS hndR"8E T e
i nput 1 eceithedvelitris tgefehDI L ¥RMEd andasbkel) hdngtwitlade: locations of the stored

contents of buffer 38 and of the input received during the event and stored in storage

apparatus 22. Logging apparatus 24 may revert back to pre-event cyclic recording once:
20  the event has ended, typically after a p:edetennined time has elapsed since the start of
the event or after the event conclusion is signaled by an operator via workstation 40.
Upon detection of an event, logging apparatus 24 preferably :providcs the
relevant audio and/or video input 1o output apparatus 16. Database 30 preferably
contains a predefined set of rules that determines which inputs will be provided to which
25 output apparatus 16 based on factors such as the time and date of the event, the device
identity, the security level of the operator viewing the output, and the number of events
that are already displayed on a particular output apparatus 16. .
The device 12 or 14 in whose field of view the non-ambient characteristic is
detected need not be the dcvice 12 or 14 whose pre- and intro-event inputs are stored in

30 association with the event. Indeed, an-event detected with respect to the field of view of

one device 12 or 14 may be used to trigger the recording of pre- and intro-event input

Il
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apparatus 22. Logging apparatus 24 may revert back to pre-event cycli Cg 7 NGOV 203
recordi ng once 20 the event has ended, typically after a predeterm ned-tine

has el apsed since the start of the event or after the event conclusion is
signal ed by an operator via workstation 40. Upon detection of an event,

| 0ggi N9 appPafdh e SAmBleSd iR AbYikes £ OVICRsiehdBf bLINMRIN 0rPThe dBNEL Whe HlEO

I nput to output apparatus 16. Database 30 preferably contains a predefined
set of rul esveitas deedted.m nes which inputs will be provided to which 25

out put apparatus 16 based op factors,such as, the tine and datie of the '
event, the devi cé‘,\nmahmawgﬁaﬁ@%@uxl FrigeerlRy %Pp?fﬁ@ra%mf%ﬁtat\ﬂne‘%, Agdt he

output, ~and thd1geyikaNe andM 4G¥ERFhR A ctvgﬁttin?ﬁ@ afd {PBYecdr Rl AMetoed en?ag %l?o be

particul ar out put apparatus 16. The device 12 or 14 |1 n whose fi VI ew
t he non-anbineanualih speaificdr | ntthis dase anlatdecatiod afabe matuale-ttipgerdd evad may be 14

whose pre- and |ntro-eve | nputs, are stored.in 30 .assocjation with the
event . |1 ndedtpredHudsiaseap elarB il £ IOBRERICET 16 Shdr TR orGREE PR
device 12 orggl4s affisysed to trigger the recording of pre- and

intro-event input "11 0 7 23,-33 fromone or nore other devices 12 or.14
i nst ead of or i nRefkiendeannow made toldvg: dewhisbne atsheplifiede lowckartidtustriach ofim

t | b ly tri. d by. . t i tat] 4 d
the. devi ves Miueinel Shedyee opsraof i ai SRS Bt Hafrifhited iamehy oo
may al sey be pefngpRialhe n SR6fdahdceHith lapréfBired eAv8dRRert W iedpleOht @hvenbliSn. In
manual | y-triggered event may be stored in database 30 along with the

| ocati on of thvaedpgdpéligidogeng spramtvaid eentinggusly iracedvasrangd ecoappay vides and

Ref erence is now made to.Fig. .,~4 | I s ,a.sinplified flowchar

st at onep Yol Eomoadichs a2aln£arhe afeibioBPreppiafife, Wil HiHils, pigels be

| 0ggi ng systcenvedled ftb digithl forat aef fogkd id QoheslNg! PP efidtdpydtekddr BRCHI @apt€ aw t h
a preferred enbodi mrent of the present invention. In tFEe met hod of Fig. 4

| oggi ng appaehedulsr a3 dessribph herauabovewithvakerensg te drige?t Migrerrecesser 3huivo

i nput from i ; e 1S ' | IR v be
convert 5t atgrefiRef & Aingdtier S pBF HGRLAL ARG Y Gint B 3B 15,
in its rol eaad 14sobpdubprsatae $6.r dipial fierage Rpbardeisvel, handedsr etiee elendnitg of 2.
M croprocessor .32, now 15 also referred to as schedul er 32, may actjvate
and deactiv é?g@l%@%a“f% mﬁg@rd@@@ﬁ wih ajpredetermined schedule. The schedule may

determine which of the digitally formatted inputs are to be stored in digital storage
apparatus 22, and may ﬁlso determine which compression ratios and algoﬁthms are to be .

20 used at specific times by any of the input devices 12 and 14, output apparatus 16, di.gital :
storage apparatus 22, and any other élements of logging apparatus 24. | The scheduler
may activate pre-event cyclic buffering as described hereinabove with reference to Fig. 3
and may activate and deactivate . detection devices 50 in accordance with .a °
predetermined schedule.

25 Reference is now made to Fig. 5 which is a simplified flowchart illustration of a
method of FLIR operation of the digital video logging system of Fig. I, the method
being operative in accordance with a preferred embodiment of the present invention. In .
the method of Fig. 5 infrared video.input is received from forward-ldoking infrared
(FLIR) camera 54 and from visible-light video input device 12 where the fields of view

30 of both device 12 and camera 54 overlap. The inputs are digitally converted, stored, and .

synchronized in the manner described hereinabove with reference to Fig. 2. The input
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and 14, output apparatus 16, digital storage apparatus 22, and any otlgernoy 2303
el ements of | ogging apparatus 24 in accordance with a predeterm ned
schedul e. The schedule may deternmine which of the digitally formatted
inputs are to be stored in digital storage apparatus 22, and nay al so
determ ne which conpression ratios and algorithns are to b e 20 used, at
speci fic tifem deyicardy may baenhansed ugagithednput i5eim camers SHANGkRRWR Vifso 16,
digital stg e a ; s 22, and any other elenents of |oggi ng apparatus
24. The sch g‘%ﬁggﬁ@@&%&ivate pre-event cyclic buffering as described
her ei nabove Wi t IRéferefécciRGov thallk o F3g. @ndhichays actrphfied pidotka dtitstyaion of
detection devices 50 in accordance wth a predeterm ned schedule. 25

Ref er ence iT6PoTHRe miendded by e -digitglhyidpo lagging; fiysten i fdF- olacpmstructed and
illustratio - f . [ : il i -00Qgi
systom ot Abgtiy? ip FEbMECE itk HRERY bOlinlehf of e pteck! AiREnGGROITAG
preferred dftbagitiverépoef sHohg priigeaiprésansnthe daputl thpe,tthe soridead thé kg, the
infrared video. input is received fromfaqrward-|ooking infrared (FLIR)
camera 54 dnprtichanReliagd Hheestart it siop HEYSS Ph R Teawdinge Q%ew@@l&tm regEligg of

view 30 of . ' - r - The i 0L s, 8, i gitably
converted, ‘gﬁ%g%‘g‘? Hgﬁgjc%g‘ﬁc r%ﬁ%gﬂ?ﬁof%g e%%ﬁrnlgr t}g%lstg}? ?bgsd&&)ﬁtes(rjdéfgkg@ ve
wi th ref er asesvdd off-line 2. a T timpufted Inifs b/ réteh@03a$ poprugemessagd2tonthy be
enhanced using the input fromcanera 54 using known video enhancing

techni dlles OPREMT AR IPIRY HORBHAME 4L5°HFGCVRGUANEIPTIZ TRESPRTS) TP 2 FFIRR6r i al
|| Tustrati qfcaon v'iagfﬂf\]{ WH\I,%Q,V}SF%EH oppret-%ogiea'téléf)hdﬂe B5sh @991 ng system of

Fig. 1, constructed anl 5 operative In accordance wth a preferred

enbodi ment of t Heferersdsnowmaetet todiig. Thdidh isustimplified frovpbatt idmawatioiiof Fi g.
6 presents the jnput type, the source of the input, .the, input. channel ,. and
Che start  deihed Bp ekt EETsR TPIFLEGE PR UOBARe Mgl Tt dREw B 31 TG

i nputs and mg._yl,btﬁe R NI B Gng bgerwéﬁ{ A doPBartl With N&Srefdired” @RbodiinbR! offhe

i nputs are bein received, off-line at a later tinme after 1nputs are

recei vad, gseseopinventives dadesmethodhd Fig. bperapeotoniss tvapbtagort40 regangpuig |
detected events, and/or '

fax, pager, FVHABPIRRS P§§B ef@g% e%ﬂ’:i%%i’g%% lé%g%%géihﬁlgg%eggg%ﬁ %%Plég 8V\AN’
Fig. 7 whi grtichsafhdBigithllyefbrinh @M pat stoldd it tafalg@ ApParathis 22. Databasé 30 is
searched for entries which match the query parameters and identifies the specific input
portions associated with the query parameters. Workstation 40 then inﬁtructs logging
20 apparatus 24 to retrieve the specific input portions from digital storage apparatus 22 and
provide the portion to output apparatus 16 where they may be annotated in the manner
described hereinabove with reference to Fig. 2. |
While the present invention has been described with reference to-a few specific
embodiments, the description is intended to be illustrative of the invention as a whole
25 and is not to be construed as limiting the invention to the embodiments shown. It is
appreciated that various modifications may occur to those skilled in the art that, while
not specifically shown herein, are nevertheless within the true spirit and scope of the

invention.
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met hod of input retrieval and playback operation of the digital video

-1 ogging systemof Fig. 1, the nmethod being operative in accordance WY 2003
preferred enbodi nent of the 15 present invention. In the nethod of Fig. 7
an operator uses workstation 40 as an input retrieval apparatus by
entering a query including at | east qmgm related to any of the
portions of the digitally formatted in ored in storage apparatus 22.
Dat abase 3@/Ha%is 35af-ahed for entries which match the query paraneters and
identifies the specific input portions associated with the query
par anet er s1. Wor Rsdigitdl ondesdogding syshen coropssingiggi ng 20 apparatus 24 to
retrieve the specifilct igglﬁt orti.ons fromdigital storage apparatus 22 and
provi de the porf‘PoLﬁafBO ut 6‘& “pé%B%‘rl&?S,US 16 where they may be annotated in

the manner desgpiddlybeagiinabeyaewtdsh reference to Fig. 2. Wile the
present invention has been described with reference’ to : a few specific
enbodi ment s, t heUlgelsaPpFYsaperasive i Risyislg eftbetyd vildgopid madioaityft t he

.invention as a ' i 0 i.mting, the
invention to thgﬂg!ﬂl Sg%flggr%%%bgra{stﬁso%.}ath? , t‘l?gtogep%?%%ﬁg@é@g? dalgb ‘gl/ta?ﬂ%ous
modi fi cati ons . hegin@eppirate oblasee gki:lled in the art that, while not

specifically shown herein, are nevertheless within the true spirit and
scope of the invent feggive gmalog inpujmgmomy pfepd et dgviees. s claimed is: 1. A

digital video I0gging, R¥sheMaFAMRnt B of s&dRntb8 i rQEivelideo input
devices; a plurality of audi 0 I nput devices;. output apparatus operative to
provi de either of visiewhamndzeangiodsadtjpitally feangittdinmst comgeaed frpar atyud said

operative to,store digitally fornmatted i.npyt; ;and |ogging apparatus
operative ?l&log@egﬁ@%gﬁ?%@émﬂﬁﬁm‘f%ﬁféﬁa neﬁut_gswlae% nput devices, convert
to digital format any)QhiveRl FrodR! 89 LIRY Hi%ﬁﬁlﬂ)ngpmaiﬁéﬂgiﬁf)ﬁ’tntoz@aiﬁ.n&i%fli}’{l

said digitally formatted i nput convérted from any of sai analog in
recei ved fstorageeprarathamndne of said iinput devices,

selectively provide any%olf saad digitally formatted input to said output

apparatus,

2. A system according to claim |: and further comprising a database, wherein said
logging apparatus is operative to associate any portion of said digitally formatted input
with any of an input channel datum, a time datum, a date datum, a non-ambient

characteristic datum, and a trigger datum, and maintain any of said data in said database.

3. A system according to claim 1:and further comprising a database, wherein said
logging apparatus is operative to associate any portion of said digitally formatted input
substantially in real-time to receipt of séid portion with any of an input channel datum, a
time datum, a date datum, a non-ambient characteristic datumn, and a trigger datum, and

maintain any of said data in said database.

4. A system according to claim | wherein said logging apparatus is operative to

selectively control any of said input devices to provide analog input therefrom.

5. A system according to claim 1 and further comprising:

at least one cyclic buffer associated with at least one of said input devices, wherein
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sel ectively provide any ; of said digitally formatted input to said dy@ging@l sq23
. storage apparatus, and selectively provide any ' of said digitally

formatted input to said output apparatus. 2. A systemaccording to claim1l
and further conprising a database, wherein said |ogging apparatus is
operative tq assQciate any portion of said digitally formatted input wth
any of an PHPIRELAMFIPAIAYHS QRFTAHVE o datum a date datum a non- anbi ent

characteristic datumgcnd, gohldndgeah GakdBrish0dsRIML WYY of sHal ﬂlgﬁé}ﬁg in

sai d database. 3. A systemaccording to claim1l and further conprisrng
dat abase, wreragedimpai.d | oggi ng appariatus is operative to associate any

portion of said digitally formatted.iinput. . substantially in real-tipme_to

Fecei pt of said port FEHHY Rk gnE e s digtiiic anate et 50 o BhgtOm
a date dat yfbhr @ deeRuaRBIiEAbn Ghdae tRIrh&thGicdaieum and a trigger datum and
mai ntain any of said data in said database. 4. A system according to claim

1; wherein said | oggprmyidgyat atyud sasl dpeaiatfowreatted inpisaed insdajd eystit bufferany
of said in

according Rb SRRt SReP ARG ORISR std Fagerigms dyEcEshtie

associ at edgwettbdat | east one of said .input devices, wherein 14 U7 NOV 2
sai d | oggi ng apparatus is operative tio: detect a non-anbient characteristic
associated with any of said digitally  formatted input; cyclically store

any of said digit f : \.hput i (o Yo i -Ard ar g

det ecti ng gai d #O -Sg%%ﬁggnot%égggé:!: “glrg.;s‘f‘{h?{:e?‘?%%% %ﬁﬁga\lllsrd@%ét%l %?W lgfdlélg?llg
digitally fennmeed eddéonpntiut Hndr etlereih Saiddn@yshbient ohdresteridtit Haadndh-ghbiaht
storage apparatus' suhsequent to said ngn-anbient characteristic being

det ect ed. @wtignsharpeiptigiicassesigied vahanyphsaid digtially formatted ¥idge tnput-y f or nat t ed
input is digitally formatted video input and wherein said non-anbi ent
characteristic is a non-anbient noti.on characteristic associated with any
of said digital Wysysommatdoeding itdemimnpwtherein said digitally formatted input is digitally .

formatted audio input and wherein said:non-ambient characteristic is a non-ambient sound

characteristic associated with any of said digitally formatted audio input.

8. A system according to claim 5 wherein said logging apparatus is operative to detect
said non-ambient characteristic associated with any of said digitally formatted input
converted from said analog input received from said at least one input device associated

with said at least one cyclic buffer.

9. A system according to claim 5 wherein said logging apparatus is operative to detect
said non-ambient characteristic associated with said digitally formatted input converted
from said analog input received from any of said input devices other than said at least one

input device associated with said at least one cyclic buffer.

10. A system according to claim | ahd further comprising:

at least one detection device operative to detect a non-ambient chéracteristic and
provide a signal subsequent to and in connection with detection of said non-ambient
characteristic; and :

at least one cyclic buffer associated with at least one of said input devices, wherein

said logging apparatus is operative to:




7. A systemaccording to claim5. wherein said digitally formatted i RFUOV gop

.digitally formatted audi o i nput and wherein said. non-anbi ent

characteristic is a non-anbi ent sound characteristic associated with any of
said digitally formatted audio input.: 8. A systemaccording to claim5
wherein said | oggi ng apparatus is_operative to detect said non-anbient
characteristic assocl4fes S@Wtﬂﬂ“&h@m@fsﬂ%‘aﬂe@c&%id?‘élFfF;y formatted i nput
converted fromsaid [ £ ' - [

Govi ce. assoctated weTpeaD §RR byt BEhAREL IR ToR Ay Pinpb PR i8R Bfer
accor di ng poorthaedenbngeed eignalsai d | oggi ng apparatus is operative to detect
sai d non-anbi ent characteristic dwth said digitally forntted

ss.Qcj. at ,
i nput converted froRi% e&ﬂ%&#ﬁiwg s lﬁﬁé&‘t 155@%331%%@53&1 ‘sta’§leﬁy811‘f' h‘;‘f&r '
devi ces ot {besrai&m@ﬁal%?drgg@&fghﬁa%tsuﬁ&%ueﬁt'w%ceg/‘?ﬁ@ Lt Qgﬁeﬁ.c' ated with said at

| east one cyclic buffer: . A systemaccording to cfaim 1 and further
conprising: at |east one detection device operative to detect a non-anbient

characteristic and provide.a sigpal subsequent.to and.in connection.wth
detecti on t saﬁdsx‘?{ﬁ%} &%?@Hig ﬁ)c%[él”acf&erw g sa BOIé’f‘mlbéeé’%tC?‘BW@eE‘fz%‘l it @
buf f er assggi-ahBRnnbloRthdr@a&tistiene of said i nput devices, wherein said

| oggi ng apparatus is operative to: 15 07 Nov 200] receive said signal from

sai d detection device; cyclically store any of said digitally formatted
input in said cyclic buffer. prior.to,feceiving.said signal; provide.said
any of sai d“digi't TP fag??rr*gﬂgegf F% utldstW FEa" i RS 8P ag{bgel"l?c‘:hﬂﬁﬁegﬁnc 5 %sai d
di gi tal stpgsmambRRP&UAH RarattBsg@ruent to receiving said signal. 11. A system
according to claim 10 wherein said non-anbi ent characteristic is a

non- anbi ent notion characteristic. 12. A systemaccording to claim-10

wher ei n S.a-i?.. noR- | QECOQ‘H%}@%SH%{ tllbcwliléi'ei sam)%'l?-%jb?e% hRMP&ristic is the.
characteristic. 13. systentfaccording to clalm 8 ereln sard non-anbi ent
char act er i piebence Sf tahteansmitesiesigenl aleteatetinainsifniat predefiried ntecteh eedied awotiaied a

redefi ned detectj on .regi oqn associ at ed :
P w?th said detection gev?ce. :

14. A system according to claims 5 or 10 wherein;

said logging apparatus is operative to cyclically store any of said digital]f
formatted inputs in said cyclic buffer and said digital storage apparatus at a first
compression ratio;

said digital storage apparatus ié operative to store said digitatly fbrmatted input
stored in said cyclic buffer at a said first compression ratio; and . |

said digital storage apparatus is operative to store said digitally formatted input not
stored in said cyclic buffer at a second compression ratio that is not equal to said first

compression ratio.

15. A system according to claim 1" and further comprising a scheduler operative to
activate and deactivate any of said input devices, output apparatus, digital storage

apparatus, and logging apparatus in accordance with a predetermined schedule.

16. A system according to claim 15 f.vherein said scheduler is operative to activate said
logging apparatus to selectively provide any of said digitally formatted 'inputs to said

digital storage apparatus in accordance Wifh a predetermined schedule.
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with said detection device. 14. A systemaccording to claims 5 or 10
"wherein: said | ogging apparatus is operative to cyclically store any OP?NDV 2333
said digitally formatted inputs in said cyclic buffer and said digital
storage apparatus at a first conpression ratio-, said digital storage
apparatus is operative to store said digitally formatted input stored in
said cyclic buffer at a said first conpression ratio; and said digital
storage apparat WSespnPRELALAY R 9ins i 9%BicRa thidsGHetinteh ¥s SREARELE TR Ot
stored in said cyclic buffer’at a second conpression ratio that I's not
equal to saf shid inmsit de\acaspowtssi apparaatsi digitdbstorags ysiaeauaceaddodgmye dppacdted o 1:
and further conprijsing 4.schedul er operative t actiyate and deactivate
any of sai APTRBLE! deuPedlS SRIBEIN, FHF AuESC YL AP 8r 8080 WBpathiay
and | oggi ngreapRahmbliscHeduRccor dance with a predeterm ned schedule, 16. A
system according to claim15 wherein said scheduler is operative to
activate said 1ogging apparatus to selectively provide any of said

digitally rmat,t ed i nputs.to said igi,tal.,storage.apparat in_accordance
W h & ot el orfh oL ahird B3 5 R SRR A e raiRE o
claim15: uhbag) fidBgdinpGdppaiatieriniasc@@icatwitea pRederRoihlidaischaile ©fcysRédly

i nput devi ces, outgup apparatus, digital storage apparatus, and |ogging
appar at us store apephsaidadigiallyp frmatted drnws e $aidopycligt uffes pitos de dlstretngiseid a
given tine ﬁﬂm&ﬁk%tdﬂ&%ﬂﬁkﬁE”i”ed schedul e. '18. A system according to claim
5. and furfhef conprising a schedul er: operative to activate said | ogging
apparatus in accordance with a predeterm ned schedule to cyclically store
any of said digitally formatted inpuf. in said cyclic buffer prior to

det ecti ng S%-i d “nditeanBreonting da claimel] ard %%ﬂhfg.compgwgé%ﬁ%eel&ﬁwmaw ® ai m
10 and fur Joln)o] ST : ' : j @ﬁg@ j vat e
said detec%@gﬁuﬁeviggarﬁag%gggggﬁgtQ&F@Eﬁgﬁ%Pﬁﬁg%gvﬁgﬁgﬁ%%g egﬁﬂg. &JA
system according to claim19 wherein :said scheduler is operative to

ggale\éﬁf g f gbgy Chp%glesgacgggﬁléga}é};@aiﬁnlf&ggrregnasg?f scWe&uqersi%IO%e a%igg teot aecrtir\patgesgid

logging apparatus in accordance with sfaid predetermined schedule to cyclically store any

of said digitally formatted input in said cyclic buffer prior to detecting said non-ambient

characteristic.

21. A system according to claim 1 wherein:
said plurality of video input devices comprises:
at least one visible light input device capable of providing light input that is
visible to the human eye; and :
at least one infrared light input device capable of providing infrared light
input; and . '
said visible light input device and said infrared light input device have substantially

the same field of view.
22, A system according to claim 21 wherein said logging apparatus is operative to
synchronize digitally formatted input converted from said input received from said visible

light input device and said infrared light: input device.

23. A system according to claim 1 wherein said digital storage apparatus is operative to
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of said digitally formatted input in said cyclic buffer prior to detecting
. sai d non-anbi ent characteristic. 21." A systemaccording to claim1 @§7NGV 7003
wherein: said plurality of video input devices conprises: at |east one
visible light input device capable of, providing light input that is
visible to the human eye; and at | east one infrared l'i ght input device
capabl e of st digitaly fﬂl‘rﬁmaﬁﬁﬁieaputl@mertqqlp@@m sabansde g inpus rqsr:@emfgm aj fiygu el

devi ce and ssifhyl el REeq d figbLod ALK R 1155 HARLADK | gt Xop ea SATP

field of view stem acc erern

appar at us issidapelogtinpe Iteaewe:yﬂohr mld:cbﬁdd:lf@hida:lnbyt deoigeatat adsemautompmys%d ed
fromsaid inpdk received fro aid visible .light input device and said
infrared | Fgitthpdpaet gig] Pesaidlyrst gorapiessian ratieor ding to claim 1 wherein said
digital storage apparatus is operative to 17 a7NOvV M3 store digitally
formatted i nput converted fromsaid anal og input received froma first of
sai d inputZdevi@E$yabmaat@ndﬁgc@nmkﬁﬂsﬂommidhﬁmnaumnﬂmghgabbyﬁﬁgrmnmnmﬁ

i nput converted fro nal o recei.ve a second of said-
out devi Sy b BbedRa et etu B ke BTe G ah T Bea Lo said
first conpression ratio. 24. A systen1accord|ng to claim1 and further
conprising reporting apparatus operative to provide a real-tine activity.
report rel @i ngA oystamn efcading ionglan: 2281d Auglst eompising dicperting grarau

of -1 e aePrnEy oot PR PPAT Ry B GR b b E ool Bl 68 Bhkwe. 26

A system according to clain12 and furither conprising input retrieval
appar at us operatlve to, accept a query conprising at |east one datum
rel ated to2fny é¥ sx¥er aserrdingns oeims i and Birdier apmyprising raput adtrienpluapparatus
i dentify S%F%:ﬁgg&Lon associated with said datumin said database; and

i nstruct sa 0ggi ng apparatus to:

accept a query comprising at leést one datum related to any of said portlons of said -
digitally formatted input;
identify said portion associated with said datum in said database; and
instruct said logging apparétus t(:):
retrieve said portion from said digital storage apparatus, and |

provide said portion to said output apparatus.

27. A system according to claimz 2 and further comprising annotation apparatus
operative to:

accept an operator annotation related to at least one selected portlon of said
portions of said digitally formatted 1nput and

maintain said annotation in said database in relation to said selected portion.

28. A logging apparatus adapted to.synchronize at least two digitally formatted video

inputs.

29, A logging apparatus adapted to compress at a compression ratio video input
received from an input device and adapted to compress at a different compression ratio

video input received from another input'device.

30. The logging apparatus of clalm 29, said logging apparatus further adapted to vary

the compression ratio for each input devlce from time to time.
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retrieve said portion fromsaid digital storage apparatus, and provi dPU )
-said portion to said output apparatus. 27. A systemaccording to claim N0V 2003
and further conprising annotation apparatus operative to: accept an
operator annotation : related to at |east one selected portion of said

portions of said digitally formatted :i nput; and nmaintain said annotation in

sai d databgse iR f&Qh&f LG SAndh B8l AR £k RORI &@i{al%&orrﬁﬂtle@%&é&nﬁlﬂ&ar atus

adapted to . synchronize at least two digitally formatted video ihputs.

29. A |l ogging app ] ' iflre@ GRONRESSH Olid a9 Mbdeo

i nput regjezlr'1ved‘52 f@g@ﬁgg?\wﬁ%ﬁ%@gg@%%%%gggﬁleelg to co%%?{egdshoat@ itdggdllﬁt)?‘gr ent
conpr essi arcaintd Gomididerchtnppit degses.ved from anot her input device. 30. The

| oggi ng apparatus of claim 29, saidlogging apparatus further adapted to .
vary the TonprEssmethedatfictrimhd? fadbr ‘corpprisicle vargmgfthe bvmpreesibo rdtionfor oh8 0 7
NOV 2003 31. A nethqd conprising synchronizing at least two digitally
formatted Yinaes ﬁfﬂgt‘%‘?m .V“ﬁsﬁré‘f‘hf\;’ﬂ“?é‘bﬁ’b’rei sing conpressing at different
conpression ratio video inputs received fromdifferent input devices. 33.
The net hodPdbf citaRHhabeopitsig conprisi ng varying the conpression ratio for
one of nore of said inputs devices fromtinme to tinme. 34. A nethod
conpri si ng: recErsiVing INRPUITOTN rasyh GridoksT infdlr écvigppusald eyt asvicenpig dnypelf a

devi ces are ﬁlgﬁ{%ﬁa%%&ghﬂ&é“@ A ElYlhl%e ,ngpelrﬁtd devi ce and an audi o

devi ce; antd s zi'ng sald input recerve romnore than one of said
i nput devi ces. LT 34 fu er Si ng?sel ectively

35.. The. net hod of cl.ai rt.her coppr.i
orovi di ng sai d SRpEREEe e Pagee iR oS g SR S eSS m 34
further COSr’g?r ! SJF}?egmseﬁloec}lCétl \c/l?lllx 394r Pu\ﬂhg} rggmlsarailsigg Isglgléléve }9 prc())vl{ iggtsalaﬂo Pnapru?ttg S

storage apparatus.

36. The method of claim 34 further comprising selectively providing said input to

output apparatus.

37. The method of claim 34 further comprising associating at least a portion of said
input with one or more datum from a group including: an input channel datum, a time
datum, a data datum, a non-ambient characteristic datum and a trigger datum; and

maintaining said one or more datum in a database.
38.  The method of claim 37 further comprising:
accepting a query comprising at least one of said datum; and

instructing said logging apparatuS to retrieve at least said portion associated with at
least one of said datum from a digital apparatus and to provide said portion to an output

apparatus.
39, The method of claim 34 further comprising:

detecting a non-ambient characteristic associated with at least a portion of said

input, said portion associated with at least one of said input devices; and

providing at least said portioin to a storage apparatus subsequent to said

non-ambient characteristic being detected.

40.  The method of claim 34 further comprising selectively controlling one or more of

said input devices to provide said input therefrom.
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- 37. The nethod of claim34 further conprising associating at least a g7 gy
-portion of said input with one or nore datumfroma group including: an

i nput channel datum a tine datum a data datum a non-anbi ent
characteristic datumand a trigger datum and nmaintaining said one or nore
datumin a. database. 3%$. The nethod .of claim37 further conprising:
accepting a; quemye GRIRSd f Agindlio! fasleiPN8d @bnS@Rlify MRddivhiidner HaRtivMeld MO
said | oggi ng apparatus to retrieve at | east said portion associated wth at
| east one ofcosdrnde dathurprédaermanadi syhedille.appar at us and to provi de said
portion to an output apparatus. 39. The nethod of claim 34 further

conpri si ng42det écdigng vadaedngging sestem chapagingri sti c associated with at | east
a portion of said input, said portiaon associated with at | east one of said
i nput devi ces; antbgaimyagharguatblee@siynshiodizpaatt leant ttvo dgiilor dgenattpp atideious
subsequent to said non-anbient characteristic being detected. 40. The

met hod of EIPAF@84 further conprising selectively controlling one or more
of said input devices to provide said input therefrom 19 0 7 NOV 41. The
met hod of cl ai mixgtal HpEER APPASEIHtoHTE PRI IGiHEy domatied 41RUhg or deact i vati ng
in accordance with a predeterm ned schedule. 42. A digital video |ogging
system conprising: A logging apparatus able to synchronize at |east two
digitally formatted video input; and digital storage apparatus to store
said digitally formatted input. 20 '
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