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DISTRIBUTElD VII)FO DATA STORAG.E IN
VIDEO SURVEILLANCE SYSTEM

FIELD OFT'HE INVENTION

This invention is related to video surveillance systems,
and mtore particularly to surveillance systems of the type
which include sensors for advising the system of alarm
cond itions.

BACKGROUND OF THE INVENTION

A conventional closedl-circuit video suriveillance system,
indicatedt generally by reference numeral 10, is illustratedl in
bloc]: diagram form in FIG. 1.

'lie surveillance system 10 includes a host computer 12,
which controls the operation of the system, a video switch
14 which selectively interconnects input video signals
(reprasented by dashed lines 16) with outputs of the switch
(represented by dashed lines IS) Also included in the
system 10 arc video cameras 20, monitors 22, control
cons)les 24, and senior devices 26. A local area network 28
is provided for interchange of command, status and alarm
data between the sys-em host 12 and the cameras 20, control
cons)les 24 and senrroarm 26.

A user interface 30 is also provided to permit a system
operator to control operations of the system. The interface
30 may incorporate a monitor and a control console which
art riot shown separately from the user interface 30. Also
included in the system 10 arm one or more video cassette
recoolders 32 which are available to record video signals that
are generated by the video cameras 20 and selectively routed
to theý VCRs32 by way of the video switch 14. Video signals
previously recorded by the VCRs 32 can be played hack by
the i1CRs 32 and selectively routed through the switch 14
for %viewing on one or more of the monitors 22. As is well
knovwn to those who are skilled in the art, system host 12 also
coaitiols the video switch 14 so that, in response t0 control
sigruIls entered via the control consoles 24, video signals
gene rated by a selecte,d one of the video cameras 20 is routed
for viewing at a selected one of the monitors 22. Sensors 2
generate alarm signals in response to anomalous events such
as ur authorized opering ofedoors, windows or display casies.
The system host 1.2 tiperates to inform the human operator
of the alarm conditions, and predetermined camera move-
menis and routing (If corresponding video signals to pre-
selected monitors 22 may be automatically actuated in
response to alarm s,gals. Movement of the cameras can
also he controlled through commands issued hy the system
host, in response to pre-programmed surveillance routines,
or in response to operator input through the control consoles
24 orI the user interfaice 31).

It is generally a des3ired goal in video surveillance systems
that-"ideo, signals representative of conditions before, during
and ifter the onset of an alarm event be recorded for current
and Future reference, subsequent legal proceedings, and so
forth, and it is for this purpose that the VCRs 32 are
prov. ded. However, surveillance systems frequently include
a lar,;e number of video cameras (e.g , dozens or hundreds
of c;imeral) and the cost of video cassette recorders is too
high to permit recording of the signals generated by more
than a few of the cameras at any given time. In conventional
systemis, video signalds indicative of conditions prior to an
alarr event cannot be recorded, unless the output of a video
earn( nra has been roumed for recording by a VCR prior to the
time an alarm event occurs.

Tri maximize the recording capacity of the VCRs, it is
known to provide ;pacc-division-muttiplexed (e.g., quad

2
multiplexed) signals for recording on VCRs 32, and it is also
known to opcrate the VCRts in a time lapse mode., vith I
reduced frame rate and switching among a nunil r f
cameras. When an alarm occurs, the time lapse modecn be[i

5 automatically stopped in favor of at Standard firanic ratc
recording operation Ior the critical camera or eamcer as Ilit
addition, critical camerals can lae connected at all III- cs oir
recording by a dedicated VCR. There are, however Lisaid-
vantages with all of these techniques As noted alo', .. it is

io qute~ expensive to Provide a large number (it VCRS, indl it
space-division-multiplexing is employed, the SpatialI re,of ii -
lion of the imaage Signal is reducedl, which mlay liip'llf
recognition of critical elemnents; of the recorded nimages ( Iit
the other hand, time lapse recording Sufiers fromt ILdueciA

15 temporal resolution, so that again critical events Il iv ti
missed. And, as noted] Irctore, if a camera Living a ' tew III
an alarm event is not being recorded prior to the alarm ecvert.
the critical video information may simply fail to be c,iitlurt 3

An "intruision monitoring system" tlisclosed in LJ Is PFit.
20 Nos. 5,109,278 and 5,111,291 (assigned to Corimonvaal h

Edi .son) attempts, to address some ol these problemS hy
providing an aralog-to-digital converter and framne buff, r-Sai
the output of a video multiplexer Although the ý,stu it
disclosed in the Corn Ed patents provides somec calp lbili y

25 for capturing and storing Signals indicative of condinorls it
or before the time thart an alarmn event occurs, the Site ii
does not seem to lie adapted to operate willh a large iianb
of cameras, and the iempo rat resolutio n is poor, espe!e iatlly
when the system includes more than at minimal nmirber iLl

30 cameras.

OBJEC`TS AND SUMMARY OF ITIlL
INVENTION

It is accordingly an oibjctI of the iniventtion to proivide
3s video surveillance system having an unproved capability tii

storage of video signals.
It is another object of the invention to provide I 'tdci,

surveillance system tn which buffer storage is proviced f-,r
video signals generated by all of the cameras in the o,lcl a

40 and it is a flirt her object to provide such boilter storage tii
all cameras in the systenm even when the nmber of meni' is
is large.

It is still a further object of the invention to I)r., d, a
video surveillance System an which a human opeciat I can

45conveniently control'buffering and permanent recordinag .It
video signals generated by all of the video camieral IIaI,
System.

It is yet anrother object of the invention to provide a \video

50 surveillance system in which storage for video .atInals
generated bry each camera is carried out at low cost

It is yet a fuirther object of the invention toi pinvide I video
surveillance systemn which requires less eablinig than con-
vicntional systems.

55 According to ran aspect of the inventiton, there IS 1) irid,lit
a video surveillance system, including a central sta ion, aI
plurality of video cameras loca ted remotely from ihe cts niralI
statiotn for generating respective video signals, a plurat it I
storage devices, each located remotely fromn the (Mutr,ll

60 station and associated with a respective one of ith, % Aci
cameras for storing digital video data representative Of thL
video signal generated by the respective video carl aruiiid

connection circuti iry for [twining a signal paifth bcoet we [fith
central station and each of the storage devices

65 Further in accordance with this aspect of the inverrtiori,
the connection circuitry may include , iplurlt oi o nii,f
devices each operatively connected to a respective one (If thL
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storage devices for cDntrolling the respective storage device
to o )erate as a ring buffer in which digital video data
refirtsentalive of video signals currently generated by the
reSp Clive video camera is written over oldest digital video
data itored in the respective storage device. The surveillance
system provided actcording to this aspect of the invention
may further include i Sensor device for generating an alarm
signili indicative of an alarm condition, and circuitry for
transmitting the alarna signal from the Sensor device to the
cent:ia] station. The central station may respond to receiving
the alarm signal by transmitting a storage signal to at least
one of the control devices, such control device or devices
responding to the storage signal by inhibiting over-writing
of the oldest digital video data in the respective storage
device or devices controlled by such control device or
devices, Alternatively, the sensor device may be coupled to
the counection circa itry [or transmitting the alarm signal
directly to the control device or devices, such device or
devices responding to the alarm signal by inhibiting over-
writing of the oldest digital video data in the respective
storage device or devices controlled by such control device
or dt vices.

Still further in iccordance with this aspect of the
invention, the central station may selectively transmit a
retrieve signal to a selected one of the control deývices, which
responds to the retrieve signal by transmitting to th ceýntral
station digital video data read out from the storage device
contiolled by the selected control device.

The system provided in accordance with this aspect of the
invention may further include a display device associated
with the central station for displaying images corresponding
to th,! digital video data read out from the storage device and
transmitted to the central station, as well as a video tape
recorder controlled by the central station for recording
signtils corresponding to the digital video data read out from
the storage device and transmitted to the central station.

Tie connection circuitry may include a common data
transmission channe by which command signals are trans-
mittcd from the central station to the video cameras and
digital video data read out from the storage devices is
transmitted to the central station. The digital video data
stored in the storago devices and transmitted by the data
transmission channel may be compressed video data. Pref-
erably each of the storage devices is a solid state memory
and 'atch is disposer in a respective housing together with
the respective video camera.

According to anether aspect of the invention, there is
prov ded a surveillance video camera unit, including a
hoULSing which includes a light transmissive portion, a video
camara disposed within the housing for forming an image
from light which fasss through the light transmissive
portion of the housing and for converting the image into a
video signal, and a storage device, disposed within the
housing, for storing digital data representative of the video
signa'l.

F4irther in accordance with the latter aspect of the
inveittion, the video signal generated by the video camera
may be an analog video signal, in which case the camera unit
includes conversion circuitry disposed Within the housing
for converting the aialog video signal into a digital video
signtil1, and processing circuitry disposed within the housing
for 4ipplying a data compression algorithm to the digital
video signal to form -xompresscid video data, the compressed
videio data being stored in the storage device. The conver-
Sion circuitry and tha processing circuitry may be integrated
with the video camera soa that the video camera outputs the
com:rei t video data to the storage device.

4
Still further in accordance with this aspect (it the

invention, thre camera unit may Include a control zirctit
disposed within thre housing for controlling the sturag,
device to operate as a ring biuffer in which digital data

5 representative of a video, signial etirrently forimed ]n Ithe
video camera is writlten over oldest digital data stored ia iL h
storage device In response to receiving an evenit sig ia,the
control circuit inhibits over-writinig of the oldest dig ital data

There may furthetr be provided in the camera [11l Il
10 plurality' of motors disposd in thre ho00sing hit icehan0gitig pa ,

tilt and zoorn conditionisof the video camnera, and] the control
circuit generates control signals for controlling, the pit it al, v
of motors, the camera onit further including crcotirrv fi,r
transmitting the control signals from the control ci c'iot

15 the plurality of motors, Preferably the storage dete, iK is
Solid state memory

According to still another aspect of the invention, ilicre is
provided a method it storing video signals, incltcd I g tire
Steps (of generating digital video signals using a plurality i)t

20 video cameras, storing the digital video signals generat(d Liv
each camera in a respective storage device provided 1t pACL Vi
to the camera, and selectively transmitting to a cc ritrl
station the digital videco signalIs stored in each stioira g
device. Further in accordance Willh this aspect of ikli

25 invention, thre method may include opecrating, the storagec
devices as ring buffers in wvhich currently generated J gital
video signals Lire written over Oldest digltal Video lignalsh
stored in the storage devices, and inhibiting thre over-w .iaiing,

30of the oldlest digital v dee signials in response to rectipt it in,
event signal. T[he miethod may also include thre stcps of
tape-recording signa!s coirrespotadintg to the dlig itat video
Signals transmitted to the central station, ,and ditspLyiirg
images corresponding to ihe cligital video signals tranmiaittoe.t
to the central station

.35 According to yet another aspect of the invc(itatoo, flteie is

provided a video surveillance system including a plur, litv 'if
video cameras for generating the video signals, fIgital
Storage circuitry for storring the video signals in the orm 'it

4D digital video datla, eontiirol circuitry for generdltintg cmera
control commands, data transmission circuitry for foji naing a
data conamunication channel by 'whicha thle canaera uontiA
commands are transinaited from the control Qircutitr,, 11) 11l
Plurality of video cameras, and circuitry lor retrieviri, 1e

45stored digital data from the digital storage circuit rv and lioi
transmitting the retrieved digital video data to the oriti:f
circuitry' via the data comamuttication chaannel formedc bv tht
data transmission cuicuitry.

The video signals generated by ihe video camacras ria)i b)
Sn analog video signals, in which case the digital stordiL

circuitry includes circuitry for converting the analo_, vid,'i
signals into digital video signals and circuitry for con press-
ing the digital video signals to form compresseet h gitA1
video data. Alterniativety, the video signals geriieratulle y the

55video cameras tatay be i a the formn oif comtpressed I gi tal
video data.

The digital storage circunitry may include a plur file 'it'

digital storage devices, each located ad jacent to a rcst:eCtivc:
one of the video cameras, and the retrieving circuitry may

60 include a plurality ot control devices, each associcat,: I [It11
the respective one of the digital storage devices tireciaably,
eacha of the storage devices is a solid state metanicnv

By providhing a vidieo surveillance systena that raiýudes
camera units having digital storage for signals genei at,ad int

65 the respective camera unit, video signals corrcspotic trig[,
conditions before, during and after an alarm event ' n lac
conveniently and reliabaly stored, and the locally s crtedl
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video can be read out and transmitted to an operator-
attended station at a Convenient time for viewing and
permanent recording on video tape. 'The data comlmunica-
tion network used for transmission of command and slatus
data between the System central station and the video 5
carnat ras may be provided with sufficient capacity to handle
transmission of compressed video data buffered or currently
generated at the video camera units, in which ease separate
video signal transmission cabling can be dispensed with.

'flue foregoing and other objects, features and advantages 10
of the invention will be further understood from the follow-
ing (letaded description of preferred embodiments and prac-
tices of the invention and from the drawings, wherein like
reference numerals identify like components and parts
throu~ghout. is

DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram of a conventional video
surv,eillance system. 20

FIG. 2 is a block diagram of a video surveillance system
provided in accordatice with the presenut invention.

FIG. 3 is a schematic illustration of a video camera unit
used lin the system If FIG. 2.

FIG. 4 is a flow chart of processes carried out in a Control 25
circuit that is part of the Camera unit of FIG. 3.

FIGS. 5A and 5B together form a flow chart of processes
carried out in a host computer that is part of the system of
FIG. 2. 3

DESCRIPTION OF PREFERRED
EMBODIMENTS AND PRACTICES

Ail embodiment of the invention will now be described,
initihlly with refueruce to FIG . 2. Reference nunmeral 100 ~
generally indicates a video surveillance system provided in
accordance with the invention. The system 100 includes a
centiral station 102 atlwhich a host computer 104 is provided.
Assceciated with the host computer 104 are a video data
encoding/decoding device 106 and hardware and software 40
requ red to provide a user interface, represented by block
108. The host con-puter 104 controls a video cassette
recoider 110. A loca area network (LAN) 112 is connected
to the host computer 104. Data communicated between the
host 1[04 and other components of the System 100 is Carried 45
over the LAN 112. Other system components Connected to
the host computer 104 via the LAN 112 include camera units
11[4, monitors 116 (each connected to the LAN 112 through
a re,pectfive video data decoding device 118) and sensor
devic,as 120. The sensor devices 120 are preferably of so
conventional types that detect, for example, unauthorized
opening of doors, windows and display cases and the like
and generate alarm signals indicative of these occurrences.
The sensors 120 may also include conventional motion
and/or heat sensing dlevices. The monitors 116 and the VCR 55
110 zre also pref'erabl y conventional coinmercially-available
itemsu. It should be understood that although only one VCR
110 is shown in FIG. 2, two or more VCRs may be provided
as pairt of the systeni 100.

Ai thotigh the user interface, 108 is represented separately 60
from the monitors 116, it should be understood that the user
interFace preferably, Includes one or more of such monitors,
as w III as other inpu /output devices commonly provided as
peripherals to persc nal computers. In addition, the user
inter.acc 108 may include one or more camera control 65
devices such as the "TOLICHTRACKER" Control consoles
marleted by the assignec of this application. Additional

6
camera control consoles, although not shown, maN I c pio-
vided in the system at or remote front thle icentral staiwýn 102.
and connected to the host 104 through the LAN 112

The camera units 114 are preferably of a design provid,,d
in accordance with an aspect of the invention, as illi,torated
in [[G. 3.

Each camera unit may be mounted at a ceiling 122 or at
another appropriate location, and includes a housii ý t 24
constituted, at l east in part, by a base portion 126 au O ti,d I It
portion 1 28 In1 accorda nce withI con ventio,nal practli c , the
dome portion 128 is formed Of a ligh t-tra1smtsIsivL nia ,eria I

that llowsligt to enter the interior of the housin!, 124.
although the mnlaerial Ai which dome 128 IS 11IMI(c bS_ 1ioit

way" so that the interior ol the unit 114 is sietcenti fro m
view-

Mounted wvithi n the hoasaing 124 of the carnera u lit 114,
and preferably mounted onl the hase portion 126, arc Ivideo
camera 131), mnotors and other Structure 132 for chinwiigii
pan, tilt, 7oom and/or other conditions of the Camecra 130), a
control circuit 134, arid a memory hoard 136 I]lie Lainitra
130 may be of conventional design, and includes an opticalI
system 138 that receives and forms into anl optical tiraue
light 140 which pasSes through the dome 128 ilti [tit
interior of the camera uinit 114. 'file imiage fornied i Itli,
optical system 138 is converted into an electrical s gý at at
CCD) 142 aId the resulting signal is subjected to O)irvve-
tional analog signal processing at video signal proeccýsiiig
circuit 144. Asuitable camera for use In the camera ionit 114
is commercially dvaildblefi from the assignee of the Ir.,stn I
application. Serisormlatic LIlectronics C'orporat iln, as Pait
number 200-3-0037-00i. OIlier suitable canmeras aiw at,,
commercially available

The camera moutintfg structure, pan, tilt, and ,oomi
motors, and so forth indicated by reference numneral 132 ire
also preferably of conventional design, stich as arc pl oidcd
on commercially available camera donle units, The tontircl
circuit 134 may be a conventional microcointioller, a<ch is
is currently used in CdMerd dome uni ts to receive conolnantd
signals from, anti Itransmit status data to, a sys1terrn ctrintril
control station, and also for controlling, the cannlera tilltrirs
and detecting the status (such as position) of the , ans ra
motors, in a conventional manner However, the cenitll
circuit 134 shown mn FIG. 3 is also progranmmed, act, (tdtil,
to practices of the piescrnt invention, to carry out( rrnmmey
control, as well as dat a storage and retrieval tuietlin usthia!
will be described below.

The memorybIoard 136 is provided lin accordtaicec with the
invention to receive an analog video signal output fhori the
canmera 130 and to digitize, coimpress and store the video
signal. Components of the nmemory hoard 136 inc- udc
video digitizer circuit 146, a video data codiniog'd codiulp
circuit 148 and a memiory device 150 The video di4,itiz,er
146 may be suitably icalized by the "WAVEWATCHULI FV
II' video digitizer card available from AITech Inter iti-mnt 1.
Fremnont, Calif. A suitab,le video codec is tile Model v -)
available from Vista(oni, OYT ictajantic 14, 02l1301, Lspc;
Finlantd. The modelVMCI-10( compresses videco tdala irt,:acor-
dlance with the H.261I standard, and also provides the lutn-
tion of reconstituting video data that htts b,ee lli LOt ItlYd iii
accordance with that standard '[lie nierniory device 151) Maiy
be constituted by Otie or mlore of RAM, LLE'ROM flashl
memory, and so forth. As will be seen, the nmenorv levice
150 functions as a butifer for the video signal gener I [ d I uY

the camera 130, andI is conttrolled by the control LirLlt,'t 134.
It is expeeted that, within a short time, there will biutorni

commercially availab,le video cameras which inrtlort
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the ,ideo signal digitizing and compression functions ear-
ried out at blocks 146 and 148 in FIG. 3. For example,
cornmiercial introduction of a video camera which outputs
comnpressed digital video data in accordance with the above-
menrioned H.261 standard is anticipated. Such a camera
couldI be used in place of the camera 130 shown in FIG. 3,
and he separately-provided video digitizer 146 and video
codec 148 could be omitted, with the compressed digital
video signal output from the, camera being stored directly in
the memory device 150 under the control of the control
circt it 134.

0 >eration of the c amera unit 114 will now be described
with reference to FIG. 4, which illustrates processes carrie
out by the control circuit 134 under the control of a store
program. (It will be inderstood that the program memory is
not shown separately from the control circuit t34.)

o re ongoing proc.s% carried out under normal conditions
by ire control circuit 134 is transmission to the central
station (via LAN 112) of compressed video data which
represents video signals currently being generated by the
came;ra 130. This process, represented by block 152,
inch des receiving the live. compressed video data from the
video) codec 148 and coupling the data onto the IAN 112,
either according to predetermined time slots, or in response
to cc mmands, from tile central station, or according to some
othe protocol. In parallel with the process represented by
blocký 152, the live compressed video data formed by the
video codec 148 is also stored in the memory 150. Prefer-
ably the memory addressing and writing of data into the
meffrory is controlledJ by Ihe control circuit 134 so that the
merrocry 150 serves as a ring buffer, in which currently
generated compressed video data is written over the oldest
cont )reswd video data that had previously been stored in the
meff cry 150. However, over-writing of the oldest data is
subj4 ct to inhibition in response to alarm commands. On
such occasions, the live compressed video data is written
into i portion of the memory device 150 which does not hold
video data that is to be pretserved.

In a third ongoing process, represented by block, 156, the
cont 'ol circuit 134 handles camera control commands
received via the LAN U12. The handling of camera control
corn nands is in accordance with conventional practice, and
a further discussion thereof consequently will be omitted.

Crincurrently witi the ongoing processes of blocks 152,
134 and 156, the control circuit 134 is conditioned to receive
occ;asional alarm commands, as indicated by decision block
158. When an alaim command is received, a process
(indicated by block t60) is carried out in which the control
circt. it 134 protects from over-writing compressed digital
vide.) data previou.sly stored in the memory 150, and cor-
respondfing to a tirm interval beginning at a predetermined
time prior to receipt of the alarm command, and continuing
for ti predetermined time after receipt of the alarm corn-
mandl.

The control circuit 134 is also conditioned (as indicated
by recision block 162) to receive commands calling for
readLng-out and trunsmission to the central station of
prmv;ously-stored compressed video data.IThe stored data to
be re trievcd may be dlata that was previously protected from
over-writing in response to an alarm command, or may be
othei data that has previously been stored in the buffer
memory 150. When a retrieve command is received, a
proccss for reading out the stored data from the buffer
nMeniory and transmitting the read-out data via the LAN 112
is carcried out, as repiesented by block 164. The transmission
of tie compressed video data that was read out from the

8
memory 150 may be in place of, or virtually in) parallel with,
continued transinission of 'live'' compreSSeLI VICC1decaN1
Preferably, as stiggested by FIG 4, transmission oJ s oreid
compressed video dat a in response to correspi -ding1

5retrieval commands does not interrupt ongoing storage nit
"Live" video data

As indicated by decision block 166, the control circuit[ 134
is also conditioned to receive "clear" commands, in rictionr ce
to which the control circuit removes a previously pi(tected

10 block of stored video ddla from protection, thercb ern)m t-
ting "live" video data to he written over the uow-unuproti;edti
stored video data.

Overall operation of the system 100 (FIG 2) will tow 1%
described, with reference to I IGS8 5A and 513. wvhic'h

15 illustrate processes carried out by the host comj)utef 104
As indicated at block 170 in FIG. 5A, one I itgoui,

process performed liv the host computer 104 entails col1-
trolling camera movements, etc., in response to insutil tions
input by users of dthe system '[he instructions Mai y 1%L

20 received eithei through the user interface 108. or via 'vepit-
rate camera Control consoles, which are not shootn The,
receipt of user instructions, processing of same tby 1 a tit st
computer 104, generation of command data and triimins-
sion of the comman' laida via I-AN 112, and ameram

25 Movements (pan, tilt, zoom, Cet.) InI response to tI, zoi ci-

mands are all preferably carried out in a coonvtfional
manner, and therefore will not be described further 'IThc
process 170 can also be considered as encompassing i cecipl
and processing of stat us data tra nsti Iited on theIoAN 11121by

30 the camera uttits 114, in accordance with ot-vititionial
practice. Although the discussion up in this po0int h as sua
gested that all user camera control instructions are procossed
in the host 104 and then relayed to the cameras 114 ',ia th,
LAN 112, it is also contemplated that camera ennuiol con-

3S soles (not shown) connected to the LAN 112 may Llcne]ate
commatnds that are addressed directly to, and processed only
by, camera units 114.

Another ongoing function carried out by the hosi _oin-
puater 104 is indicated at block 172 in FIG. SA, and rt lait-s

40 to handling user instructions lior displaying "live video
signals generated by the cameras 114 In, essence, tiec user
instruction, as in conventional systems, specifies a particular
camera unit, as well as a particular monitor on wlhici the
signals generated by the camera unit are to be dispk,,yed In

45 conventional systems, sttch as the system Illustrated tIt FlIC.
1, display control instritctions are implementedl by iivionlrI-

ling a video switch to make an appropriate COn iection

between anr input atnd an output of the video ~witlc
However, a salient characteristic of the system areluitectur,

sod shown in FIG. 2 is the omission of both the video swvitch and
the analog video sign at pathis that are lound nin cone,' nitonial
systems. Instead, in the system of FIG 2, video signals ire
transmitted over the LAN 112 in tile form of comi:rcýssiW
digital video data. Thec 'routing" of live video from ai

55 selected camera unit to a selected monito is [tetrAore
carried out on a "virtual" basis this may be dloice in a
number of ways. For example, live compressed video may
be received by the host 104 from the camera unit (by way Df
LAN 112) and then retransmitted by the host 104 ti tilie

60 selected monitor 116, again via the LAN 112. Alternitivel),
the control circuit 134 of the selected camera unit 114 cain b)L
instructed to address live video data directly to the '.Lehected

monitor 116. 'The latter technique may, be advantageous in
that, when live video is not required from a tiven c ante ra

05 unit, the camera unit can be Instructed not to transit ii tive
video data (or instructions to transmit can tbe outn tie,1)
thereby removing traffic from the LAN 112. In e thir if
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thesv cases, it will be understood that the video signal
interded for a specified monitor 116 is received in corn-
prested digital form it the video decoder 118 associated with
the rionitor 116 and is decompressed and otherwise suitably
proceissed at the decoder 118 to provide a signal which Can5
be cisplayed on theý monitor 116. According to another
possible method of 'routing" live video, the video decoders
118 'nay be conditioied to receive commands ironm the host
104, in response to which a video decoder associated with a
seiectred mlonitor 116 deccades and processes all video data 1
transmitted on the LAcN 11.2 by the camera unit 114 selected 1
for display on the respective monitor 116. In other wvords, the
virtual routing connection is made via an instruction to the
rece]ving device (the video, decoder 118) rather than via an
instruction to the sending device (the camera unit 114/ 1
cont of circuit 134). 1

'W hether these techniques, a combination thereof, or other
techniques are utiliz..d, it will be appreciated that the LAN
112 should be selectindso as to provide sufficient bandwidth
to accommodate not only conventional command, status and 20
alarri signaling, but also Ihe transmission of live video data
as rsquired. In addition, the LAN 112 must also handle
transmission of video data that has been buffered at the
cam.t ra units 114, as will be described in more detail below.

It should be understood that conventional split-screen 25
techniques, including use of video multiplexers such as
consentional quad multiplexers, are also contemplated for
iencoporation in the system of FIG. 2, although hardware for
perfo rming these functions is not explicitly shown in the
dramwing. 30

Aviother ongoing function of the. host Computer 104,
reprt sented by blocke 174111 FIG. 5Ac, involves handling user
instructions Concerning operation of the VCR 110. The user
instructions may include recording on videotape of either
live or buffered video data received via the LAN 112, Or 31
play)ack of previously tape-recorded video signals. When
corn oresscd video data received via the LAN 112 by tbe host
104 is to be recordltd, the received video data is supplied
iron: the host 104 to the video coder/dlecoder 106 for
dfecompression and ,onversion into an analog video signal 40
which is supplied to the VCR 110. Concurrently, the host
cornliuter 104 provides a control signal that places the VCR
in a inoide for recording the analog video signal output from
the Nideo codec 106. When the user instruction indicates that
play )ack of tape-recorded video is to be performed, the host 45
104 )laees the VCR 110rn a playback mode, and the analog
vide,) output from the VCR 110 is subjected to appropriate
processing within the central station 102 and then routed for
display on a selected monitor, which may be part of the user
interface 108. 50

'lIe system architecture shown mn FIG. 2 assumes that
coriNentional analog video tape recordinigis to be performed
at VCR 110. However, an alternative contemplated by the
invention provides for use of a digital video tape recorder
(DVIFR), in whicb case the video codec 106 processes the s5
comp,ressed video cata supplied from the host 104 in an
appropriate manner so as to output a digital video signal that
is su itable for recording on the DVTR.

It is also conterriated to permanently record compressed
vide ) data in the same form as transmitted over LAN 112. 60
I-oro'xample, a suitable data recorder could be connected to
LAIN 112 to record compressed video data directly there-
from tinder control of the host 104. A data recorder could
also be operated centinuously to record all traffic on the
LAIN, including botii live and buffered video data. Such a 65
reco-der may use linear or helical-scan tape recording, or
may operate with a nion-tape recording medium.

10
As indicated at blocks 17 and 178 of FIG. SA, tire ho,t

Computer 104 is also responsive to alarm conditions, as mio,,
be indicated] by signals generated from the sensor dcki.i:.
120, When a signal indicative of an alarm condition is
transmitted by a sensor 120 via the IAN 112 to the host
computer 104, (the host responds by sendfing an ilauin
command ito certain predetermined camera urnits 114 1 Io
example, if the sensor 120 is associatedl with aI give ri Jooi,
and indicates uinauthOraLUd opening of the door, ttici, tairi
command is sent to a camera unit ortinints Ithat ha%e t(tie do.it
within their field of vicmt As was dliscusst,id 1'oii'e i,i
connection with tblock's 158 and 160 ot F16 4, Ili,i cone
sponding camera unit or units rOspornt to the elaini eorl-
mand by protecting buffere! video data which coryo,ponids
to a preidetermined lire- and post-alarmi time pieriodl The
protected data is then available for subsequent ocrieval,
display, and permanenit recording via the VCR I1O.Alit-rthe
compressed video data stored at one of the camncramunis Iii
been proteCted Pursuant to an alarm command, tib dalit
(which Will SoMeCtionlLS be referred to as-alarmn diata cinbe,
selectively retrieved in response to user instruction cit iefir
display (block 180) or directly for tapairccordirug (block
182).

If a user indicates that a block of alarm video data is to be:
di;splayed, the host 104 sends a retrnevi command (via LAN
112) to Ihe selected camera unit 114 (block 184, FIC; 5;).
The desired alarm dai a is then read out from li, 1,utler
memory in the designated camera unit and( tra nson lete viai
the LAýN 112, as Was diSC11ssed above in co inectiio i with
blocks 162 and 164 (FIG. 4). The transmitted data is then
"'virtually routed" to a designated monitor (block 186), 1y,v
for example, any of the practices that Were p)re\t)iiasly
described in connection with routing of live vridt.o lie1

seetdmonitor mav he a portion of the user interface: 108,
in which case the routing may be by wvay of the ho,t( 104.
After the alarm data has been retrieved, the user las thie
option, indicated at block 198, of recording lie relireNedt
alarm data. If this option is exercised, the alarini dlata, 'ii%ing
been rec-buffered at the host computer 104, can be cbiareod
from the camera unit bhili by sending a clear com-mand
(block 190, FIG1 513) which causes the camiera iin itit
unprotect the data, as previously discussed in coni ectioii
with block 168 (HGt(. 4) 1The retrieved aldruii data is then
processed at the codcc 106 and Output as an analog vidco
signal for recording by the VCR 110 (block 192). Of ktiirwe,
the host 104 con1CiU-17ntly provides a command migna.l to [lie
VCR1 to place it in a recording mode.

As noted before, the user may opt to record alai in data
buillcred at a camera unit 11 the user so elects (bloc I. 182),
then the host 104 sends a retrieve command teo the .v-Icetcd
camera unit (block 194, FIG 513). After retrieval of tlic
alarm data is complete, i clear command as sent (block 196)
to the camera umit to clear the retrieved alarm dlata Fnin the
camera Unit buffer, anrd the retrieved a larni dat,i is rio.i-orded
on the VCI( (btlock 198).

The processes illtustrated iii FIGS 5A and 51t ca I for
un-protecting of alarmn data buffered in camera units once the
data has been retricved by the central station foi ftat,-
recording. However, other oir additional camera bull.,r man-
agemeint practices are also contemplated For eximrp]c,
assume that each camera unit tbuffer has astorage ýIacaeiV
which corresponds to thirty minutes of video signa s, arid
that each alarm command initiates protection of Linilfrctý
video signals corresponding to a ten minute period I,~ r' fi,,e
minutes prior to the alarm and five minutes after) Each
camera unit can be arrianged so that, after a third lb 2k oft
alarm data has beet] protected and not cleared, tltu,i the
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succ;eding live data is written over the oldest of the three
bloc]ks of alarm data As another alternative, the camera unit
could send a message to the central station when a prede-
termined proportion Af the camera unit's buffer memory has
been utilized for protected storage, and then the centrals
station would operaie to direct retrieval of the alarm data
from the buffers and Alearing from the buffer of the retrieved
data.

It is also contemplated that downloading of the alarm data
from the camera un ts to the central station could be per- 10
formed in background, as time becomes available on the
tAN' 112, rather than onl a priority basis in response to
commnands issued by the central station.

It Jhould be understood that retrieval of buffer data which
has not been protected is also contemplated. 15

A, an alternative to the "all-digital" architecture shown in
FIG. 2, in which the LAN U2 provides the only link among
the < entral station 102, the monitors 116 and the camera
units 114, it is also contemplated in accordance with the
invention to provide an arehiteccmre like that of FIG. 1, but 20

utiH5?ing camera units having local buffering capabilities like
thoseý of the unit illustrated in FIG. 3. In such an
embodiment, both live and buffered video are output from
the camera unit in the form of conventional analog video
signils and are transmitted via appropriate signal lines to a 25
video switch provided at the central station. The system host
contiols the video switch for routing in accordance with
conventional practice, and the signals output from the video
swit( htare transamitkdf via appropriate lines to the monitors
arid the VCRs. Such an embodiment would remove the 30
burden of video daut transmission from the LAN used for
command, status and alarm messages, while still providing
a capability for local buffering of video signals at the camera
units, with selected retrieval of the buffered video at the
commnand of the central system or according to predcter- 35
mined procedures. However, if sufficient bandwidth is avail-
able on the LAN, the all-digital architecture of FIG. 2 is
preftrned, since neither the video switch nor the separate
analog video transmission lines would be required.

A anns or other events that trigger protection of buffered 40

video data may be initiated by techniques in addition to
thost discussed above. For example, in addition to or in
plact of sensor-generated alarms, an alarm condition can be
generated by a system operator via the user interface, or an
alart condition can be detected by machine analysis of the 4
contrint of live video signals generated by one or more of the
camicra units.

Minious other chinges in [he foregoing apparatus and
nod fications in the described practices may be introduced 5
with aul departing fromn the invention. The particularly pre-
ferred methodLs and ipparatus are thus intended in an illus-
trative and not limiting senise, the true spirit and scope of the
inveiition is set forth in the following claims.

A hat is claimed is: 5
1. A video surveil lance system comprising:
a central station;
a plurality of vidcko cameras, located remotely from said

central station, for generating respective video signals;
a plurality of storage means, each located remotely from 60

said central statCon and associated with a respective one
of the video cameras for storing digital video data
representative of the video signal generated by the
respective video camera;

ccnnrection means for forming a signal path between said o5
central station and each of said storage mecans, said
connection means including a plurality of control

12
means each operatively connected to a respectt"c out
of said storage means for controlling the rcspeQti,',
storage means to operate as a ring buffer oI vehich
digital video data representative of video signm s cut-
rently generated by the respective video camera Is
wnitten over oldjest dligital video cla ta stored iii Iht,
respective storatie mfeans;

sensor means for generating an alarm signal inclic.i ice d
an alarma condition, and

means for transmitting said alarm signal ftonii saj( RI*lt Ism
means to said central station;

wherein said centr al station responds to reecivi I, saul
alarm signal by transmitting a storage signal to , I t.jlet
one of said control means, said at least one t-f st ill
control mleans Iespionding to said stoi age sign, I hy
inhibiting overwriting of said oldest digital video d&tl
in the respective Storage means controlled 1), sanii
control means.

2. A video surveillance system according to c.i it 10 ,
wherein said central station selectively transmits a etriet's
signal to a selected one ofrsaid control means. said lt,cltil
control means responding to said retrieve signal h, traits-
mitting to saidt Centi al station digital video data t it,tW ou
from tire storage means controlled by said setectcd orritA
means.

3. A video surveillane sysatemi according to, c..in 2,
further comprising display means associatedt with the ic(nrard1
station for displaying images corresponding to the diigitalI
video data read out ftiom the storage means aiid transm Iittedt

to the central station
4. A video surveillance system according to claint 3,

further comprising a video tape recorder controlled I,% said
central station for recordinig signals corresponding ýto the
digital video data read out from the storage melats and
transmitted to the central station.

5. A video surveillance system according to ciair I,
wherein said wonnection means includes a eormutm 1 dauta
transmission channet by which command signtals ar- trans,-
mitted from said central station to said video camei a, and),
digital video data read out from said storage mc.i is is
transmitted to said central station.

6. A video surveillance systemn according to claim I
wherein said digital video dlata stored in said storaPL tIlea 0is
and transmitted by said data transmission channel ia. 2ou[>

pressed digital video data,
7. A video surveillance system according to claim 1,

wherein each of said siorage means is a solid state ii:n,nrl
8 A video surveillance s -ystemn according to echtniI

wherein each of said storage means is disposed Iit a re;pe,.c
tive housing togt1hei wvith the rcspective video camrieri.

9 A vidto surveilla nce svsteam, in accordlaut willW JIeai
1, wherein:

the video cameras anid the storage means associated with
that video camera form a plurality of respective amelur
units

said connection means arid said means for tranatnitting
said alarmn signat arc part of a local area network I IAN)
connected among all of said central station, said c amcera
units and said sensor means, for transmittini , said
digital video data from, said storage meatns to) sanid
central station and for transmtittinog said alarri si Sgnat
from said senrsor means to said cenral station

10. A video surveillance system according to cloum 9,
further comprising a plurality of monitors, connected t- said
LAN, for receiving and displaytng video Signia IS cori:ý,Iori3-
ing to video signals generated by said camera unit,
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11. A video survc illance system according to claim 10,
whet cin digital video data transmitted via said LAN from
one of said camera units to said central station is retrans-
mittud via said LAN from said central station to one of said
monltors for display on said one of said monitors,. 5

K2. A video surveillance system according to claim 10,
wheticin digital video data is transmitted via said LAN
directly from one of said camera units to one of said
mon tors for display on said one of said monitors.

12. A video surveillance system according to claim 9, 10

whet ein control sigr als are transmitted via said LAN from
said central station t3 said camera units for controlling said
camora units.

141. A video survAillanice system according to claim 9,
fuertfer comprising a camera control console, connected to as
said LAN, for generating signals for controlling said camera
uniLa

15. A video surv,eillance system according to claim 9,
furth.er comprising a data recorder, connected to said LAN:
for recording digital video data transmitted via said LAN. 20

If. A video surveillance system according to claim 9,
whet ein digital video data is transmitted via said I AN from
one of said camera units at substantially the same time that
a video signal corresponding to said digital video data is
generated at said oanei of said camera units. 25

It. A video surve,illance system according to claim 9,
whet ein digital video data stored in one of said camera units
is tra nsmitted via said LAN to said central station from one
Of saIid Camera units in response to a retrieve command
transmitted via said LAN from said central station to said 30
one if said camera inits.

18. A video surv,fillance system according to claim 9,
whet ein:

first digital video data is transmitted via said LAN from
one of said camera units at substantially the same time 35
[hat a video signal corresponding to said first digital
video data is geicrated atmsid one of said camera units;
and

second video data stored in one of said camera units is
transmitted via said LAN to said central station from 4n
said one of said camera units in response to a retrieve
command transmitted via said LAN from said central
station to said one of said camera units.

19. A video surve illance system, comprising: 4
a zentral station;
a plurality of camera units each including a respective

video camera Icr generating respective video signals
and a respective digital storage device for storing
digital video data representative of the video signal 5

generated by the respective video camera;
a plurality of sensors each for generating a respective

alarm signal indicative of an alarm condition;
message means interconnecting said central station, saitd

camera units and said sensors, for transmitting com- 55
mand messages from said central station to said camera
units and for transimitting said alarm signals from said
sensors to said central station;

14
a plurality of monitors for receiving and displaymp videlc

signals corresponding to video signals g,enerxc d 1iý
said camera units,

a video switch,
first analog signal lines, connected betwvecn said vidon

switch and said camera units, for transmitting tItao
video signals trom said camera units to said ,idu'
switch; and

second analog signal lines, connected betwe en said videoi
switch and said monitors, for transmijtting analog 'id,'
signals from said video switch to said monitors;

said central station controlling said video switch to.:ouplc
selected ones ot said first analog signal hicne to ss Icciud
ones of safid seconrd anaslog signtat li nes to toutic inialt,
video signals from said camera units to said rum'nlois;

said analog video signals routed to said nionito '. fromn
said camera units incliding analog video siggn 0s cei-
responding to signals retrieved troni saidt d igital iToratle

devices pursuant to command signals transmintlitl via
said message nmeans from said central station to said
camera units

each of said camera units including control nacans Cf
controlling the respective digital storage device ito
operate as a rinhg buffer in whit, digind vil2 vii d,,ta
representative of video signals currently gencrt-Mcd Itý
the respective video camIera is writteti over oldest
di.gital video data stored in the respective digital storagc
device; and

said central statiion responding to recei"ving arn Aarm[
signal from one of said sensors by transmit.1ing a
storage signal to at least one of said conirol mencas. said
at least one of said control means responding to said
storage signal bly inhibiting overwriting oft said ( ldcst
digital video data in the respective diginal itoriic
device controlled by said control mneans

20. A vidco surveillance system according to eclý ni 19,
Wherein said message means includes a local area netl"ork
(LAN) connected among said central station, stud amcri
units atid said sensors

21. A video surveillance system according to cla ni 19,
wherein said analog video signats routed to said nionitiors
from said camera units include live video signals

22. A video surveillance system according to chlim 19,
further comprising:

a plurality of video cassette recorders (VC'Rs); anl
third analog signal lines, connected betweLn satd , idcti

switch and saidt V( 1Rs, for transm,itt ing an alot,io
signals from said video switch to said VC Rs;

said central station controlling said video s%citch t,ouptopc
selected ones of said first analog signal lines to sL loýcteyl
ones of said third analog signal l iles to route iniatog
video signals froni said camera units to said WR('Is
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ABSTRACT OF THE DISCLOSURE

A video surveillance system includes a centra.- control

station and a plurality of video cameras each mounted

B inside a dome housing unit. A video data buffer memory,

storing compressed video data generated by the camera, is

mounted with each camera in the respective dome un Lt-. Data

buttered at the dome units may be selectively protected

from over-writing in response to alarm signals and then

10 retrieved for display or tape-recording by the central

control station. Both live and buffered video signals are

tran-smitted in compressed form over a data network that is

also used for command, alarm and status messaging.

-29-
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C,J -430

DISTRIBUTED VIDEO DATA STORAGE IN

VIDEO SURVEILLANCE SYSTEM

5 FIELD OF TH-E INVENTION

This invention is related to video surveijllance

systems, and more particularly to surveillance systems of

tie type which include sensors for advising the system of

alarm conditions.

10

BACKGROUND OF THE INVENTION

A conventional closed-circuit video surveillance

system, indicated generally by reference numeral. 10, is

illustrated in block diagram form in Fig. 1.

15 The surveillance system 10 includes a host computer

12, which controls the operat Lon of the system, a video

switch 14 which selectively interconnects input video

signals (represented by dashed lines 16) with outputs of

the switch (represented by dashed lines 18) . Also Lncluded

20 in the system 10 are video cameras 20, monitors 22, control

consoles 24, and sensor devices 26. A local area network

28 is provided for interchange of command, status aiid alarm

data between the system host 12 and the cameras 20, control

consoles 24 and sensors 26.

25 A user interface 30 is also provided to permit a

system operator to control operat Lons of the system. The

interface 30 may incorporate a monitor and a control

console which are not shown separately from the user

interface 30. Also included in the system 10 are one or

30 more video cassette recorders 32 which are available to

record video signals that are generated by the video

cameras 20 and selectively routed to the VCRs 32 by way of

the video switch 14. Video siqnals previously recoýrded by

the VCRs 32 can be played back by the VCRs 32: and

35 selectively routed through the switch 14 for viewing on one

-I~-
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or more of the monitors 22. As is well known to those who

are skilled in the art, system host 12 also controls the

video switch 14 so that, in response to control signals

entered via the control consoles 24, video signals

S generated by a selected one of the video cameras 20 is

routed for viewing at a selected one of the monit.Ors 22.

Sensors 2G generate alarm signals in response to anomalous

events such as unauthorized opening of doors, windows or

display cases. The system host 12 operates to infi-om the

10 himan operator of the alarm conditions, and predetermined

camera movements and routing of corresponding video signals

to pre-selected monitors 22 may be automatically actuated

in response to alarm signals. Movement of the camreras can

also be controlled through commands issued by the system

15 host, in response to pre-programmed surveillance routines,

or in response to operator input through the control

consoles 24 or the user interface 30.

It is generally a desired goal in video surveillance

systems that video signals representative of ccnaditions

20 before, during and after the onset of an alarm E!vent be

recorded for current and future reference, subseque'nt legal

proceedings, and so forth, and it is for this purpose that

the VCRs 32 are provided. However!), surveillance systems

frequently include a large numb)er of video cameras (e.g.,

25 dozens or hundreds of cameras) , and the cost o-f. video

cassette recorders is too high to permit recording of the

signals generated by more than a few of the cameras at any

given time. in conventional systems, video signals

indicative of conditions prior to an alarm event cannot be

30 recorded, unless the output of a video camera tLas been

routed for recording by a VCR prior to the time ani alarm

event occurs.

To maximize the recording capacity of the VCF.,, it is

known to provide space -division -mul tiplexed (e.g., quad

35 multiplexed) signals for recording on VCRs 32, anLd it is

-2-
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aLso known to operate the VCRs in a Lime lapse mode, with

a reduced frame rate and switching among a number of

cameras. When an alarm occurs, the time lapse modeý can be

au-tomatically stopped in favor: of a standard frame rate

5 recording operation for the critical camera or came ras. In

addition, critical cameras can be connected at abi_ times

for recording by a dedicated VCR. There are, however,

disadvantages with all of these techniques. As nioted

above, it is quite expensive La provide a large numbýer of

10 VC-Rs, and if space -division-mu Lt iplexing is employed, the

soatial resolution of the image signal is reduced, which

may impair recognition of critical elements of the recorded

i -ages. On the other hand, time lapse recording suffers

from reduced temporal resolution, so that again critical

15 events may be missed. And, as noted before, if a camera

having a view of an alarm event is not being recorded prior

to the alarm event, the critical video informa--oni may

simply fail to be captured.

An "intrusion monitoring system" disclosed in U.S.

20 Patent Nos. 5,109,278 and 5,111,291 (assigned to

Commonwealth Edison) attempts to address some (_f these

problems by providing an analog-i: a -digital converrer and

frame buffers at -the output of a video multiplexer.

Although the system disclosed in the Coin Ed patents

25 provides some capability for capturing and storing si_gnalS

indicative of conditions at or before the time that an

alarm event occurs, the system does not seem to be adapted

to operate with a large number of cameras, and the temaporal

resolution is poor, especially when the system includes

30 nrore than a minimal number of cameýras.

OBJECTS AND SUMMARY OF THE INVENTION

It is accordingly an objecL of the invenýtion to

provide a video surveillance system having an improved

35 capability for storage of video signals.

-:3
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it is another object of the invention to p:rovide a

video surveillance system in which buffer storage is

provided for video signals generated by all of the cameras

in the system, and it is a further object to prov-de such

5 buffer storage for all cameras in the system even when the

number of cameras is large.

It is still a further object of the invention to

provide a video surveillance system in which a human

operator can conveniently control buffering and permanent

10 recording of video signals generated by all of the video

cameras in the system.

It is yet another object of the invention to provide

a video surveillance system in which storage for video

signals generated by each camera is carried out at low

15 cost.

It is yet a further object of the invention to provide

a video surveillance system which requires less cabling

than conventional systems.

According to an aspect of the invention, t.here is

20 provided a video surveillance system, including a Central

station, a plurality of video cameras located remotely from

the central station for generating respective video

Signals, a plurality of storage devices, each located

remotely from the central station and associatedJ with a

25 respective one of the video cameras for storing dLgital

video data representative of the video signal generxated by

the respective video camera, and connection circuitr-y for

forming a signal path between the central station and each

of the storage devices.

30 Further in accordance with this aspect oif the

invention, the connection circuitry may include a plurality

cf control devices each operatively connected to a

respective one of the storage devices for controllitig the

respective storage device to operate as a ring buffer in

35 which digital video data representative of video signals
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carrently generated by the respe-ctive video CaTera is

written over oldest digital video data stored in the

respective storage device. The surveillance system

provided according to this aspect of the inventiori may

5 fuirther include a sensor device for generating --n alarm

signal indicative of an alarm condition, and circulltry for

transmitting the alarm signal from the sensor device to the

central station. The central station may respond to

receiving the alarm signal by transmitting a storage signal

10 to at least one of the control devices, such control device

or devices responding to the storage signal by inhibiting

over-writing of the oldest digital video data in the

respective storage device or devices control-Led by such

control device or devices. Alternatively, the sensor

15 device may be coupled to the connection circuLtry for

transmitting the alarm signal directly to the control

device or devices, such device or devices responding to the

alarm signal by inhibiting over-writing of the oldest

digi tal video data in the respective storage de=vice or

20 devices controlled by such control device or devices,

Still further in accordance with this aspect of the

invention, the central station may selectively transmit a

retrieve signal to a selected one of the control devices,

which responds to 'the retrieve signal by transmit-Ldng to

25 the central station digital video data read out from the

storage device controlled by the selected control device.

The system provided in accordance with this aspect of

the invention may further inctude a displa-y device

associated with the central station for displayirgI :-mages

30 corresponding to the digital video data read out from the

storage device and transmitted to the central sta:ion, as

,Aell as a video tape recorder controlled by the central

station for recording signals corresponding to the d-igital

video data read out from the Storage device and tran-smi-tted

35 to the central station.
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The connection circuitry may include a common data

transmission channel by which command signý :Ls are

transmitted from the central station to the videc cameras

and digital video data read out from the storage devices is

5 transmitted to the central station. The digital video data

stored in the storage devices and transmitted by t-he data

transmission channel may be compressed video dat.a.

Preferably each of the storage devices is a solid state

memory and each is disposed in a respective housing

10 together with the respective video camera.

According to another aspect of the invention, there is

provided a surveillance video camera unit, including a

Lousing which includes a light transmissive portion, a

video camera disposed within the housing for forminng an

15 imacre from light which passes through thE! lig ht

transmissive portion of the housing and for convertirmg the

image into a video signal, and a storage device, disposed

,Athin the housing, for storing digttal data representative

cf the video signal.

20 Further in accordance with the latter aspect of the

invention, the video signal generated by the vide:z camera

uay be an analog video signal, in which case the camera

unit includes conversion circuitry disposed within the

Lousing for converting the analog video signal into a

25 c.igital video signal, and processing circuitry disposed

within the housing for applying a data compression

Elgorithm to the digital video sIgnal to form compressed

video data, the compressed video data being storedý in the

sitorage device. The convers ion circuitry and the

30 processing circuitry may be integrated with the video

camera so that the video camera outputs the compressed

video data to the storage device.

Still further in accordance with this aspect of the

invention, the camera unit may include a control circuit

35 disposed within the housing for controlling the s[.orage
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device to operate as a ring buffer in which digital data

representative of a video signal currently formed by the

video camera is written over oldest digital data stored in

t-Ae storage device. In response to receiving an event

5 signal, the control circuit inhibits over-writing of the

oldest digital data.

There may further be provided in the camera unit a

plurality of motors disposed in the housing for c-ianging

pan, tilt and zoom conditions of the video camera, and the

10 Control circuit generates control signals for controlling

the plurality of motors, the camera unit further including

circuitry for transmitting the control signals from the

control circuit to the plurality of motors. Preferably the

storage device is a solid state memory.

15 According to still another aspect of the invention,

there is provided a method of storing video signals,

including the steps of generating digital video signals

using a plurality of video cameras, storing the digital

video signals generated by each camera in a reSpeCtive

20 storage device provided adjacent to the camera, and

selectively transmitting to a central station the digital

video signals stored in each storage device. Further in

accordance with this aspect of the invention, the method

may include operating the storage devices as ring buffers

25 in which currently generated digital video sig:-als are

written over oldest digital video signals stored in the

storage devices, and inhibiting Lhe over-writing off the

oldest digital video signals in response to receip-,t of an

event signal. The method may also include the Steps Of

30 tape-recording signals correspondIng to the digital video

signals transmitted to the central station, and displaying

images corresponding to the digital video signals

transmitted to the central station.

According to yet another aspect of the invention,

35 there is provided a video surveillance system including a
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p.Lurality of video cameras for generating th- vfideo

sLgnals, digital storage circuitry for storing the, video

sLgnals in the form of digitaL video data, control

circuitry for generating camera control commands, data

5 t--ansmission circuitry for fOr7Ming a data commuaLLcation

channel by which the camera control commands are

t-ansmitted from the control circuitry to the plurality of

vMdeo cameras, and circuitry for retrieving the stored

dLgital data from the digital storage circuitry and- for

10 t-ansmitting the retrieved digital video data to the

control circuitry via the data communication channe L f ormed

by the data transmission circuitry.

The video signals generated by the video cameras may

be analog video signals, in which case the digital storage

15 circuitry includes circuitry for converting theý analog

video signals into digital video signals and circuitry for

compressing the digital video signals to form cormpressed

digital video data. Alternatively, the video signals

generated by the video cameras may be in the form of

20 cDmpressed digital video data.

The digital storage circuitry may include a plurality

of digital storage devices, each located adjacent to a

respective one of the video cameras, and the retrieving

circuitry may include a plurality of control devices, each

25 associated with the respective one of the digital storage

devices. Preferably, each of the storage devices is a

solid state memory.

By providing aL video surveillance system that includes

camera units having digital storage for signals generated

30 in the respective camera unit, video signals corresponding

to conditions before, during and after an alarm ev,ent can

be conveniently and reliably stored, and the locall y stored

video can be read out and transmitted to an ol:erator-

attended station at a convenient: time for view: ugnc and

35 permanent recording on video tape. The data commLtiic-atjon
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network used fox transmission of command and stal:ius dataL

between the system central station and the video cameras

may be provided with sufficient capacity to handle

transmission of compressed video data buffered or currently

5 generated at the video camera units, in which case sep-arate

video signal transmission cabling can be dispensed with.

The foregoing and other objects, features and

advantages of the invention wilL be further understood from

t-i following detailed description of preferred embodiments

10 a-id practices of the invention and from the drawuAings,

waerein like reference numerals identify like components

aad parts throughout.

,DESCRIPTION OF THE DRAWINGS

15 Fig. Xis a block diagram of a conventional video

surveillance system.

Fig. / sa block diagram of a video surveillance

system provid,ed in accordance with the present invention.

Fig. / sa schematic illustration of a video camera

20 unit. used ina/he system of Fig. 2.

Fig. /is a flow chart of processes carried oat in a

control circu/i/that is 'art of the camera unit of Fig. 3.

Figs.5 and 5/ together form a flow chart of

processes carried out in a host computer that is cart of

25 the system of Pig. 2.

DESCRIPTION OF PREFERRED EMBODIMENTS AND PRACTICES

An embodiment of the invention will now be described,

initially with reference to Fig. 2. Reference numeral 100

30 generally indicates a video surveil lance system provided in

accordance with the invention. The system 100 includes a

central station 102 at which a host computer 1,.04 is

provided. Associated with the host computer 104 are a

video data encoding/ decoding device 106 and hardware and

35 software required to provide a user interface, represented
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by block 108. The host computer 104 controls a video

cassette recorder 110. A local area network (LAN) 112 is

connected to the- host computer 1.04. Data comminicated

between the host 104 and other components of the system 100

5 is carried over the LAN 112. Other system components

connected to the host computer 104 via the LAN 112 Include

camera units 114, monitors 116 (each connected to the LAN

lt2 through a respective video data decoding device 118)

and sensor devices 120. The sensor devices 120 are

10 preferably of conventional types that detect, for example,

unauthorized opening of doors, windows and display cases

and the like and generate alarm signals indicative of these

occurrences. The sensors 120 may also include conventional

moDtion and/or heat sensing devices. The monitors L16 and

15 thie VCR 110 are also preferably conventional commercially-

available items. It should be understood that although

oily one VCR 110 is shown in Fig. 2, two or more \(ýCPs may

be provided as part of the system 100.

Although the user interface 108 is represented

20 szaparately from the monitors 116, it should be understood

that the user interface preferably includes one or -nore of

sach monitors, as well as other input/output devices

commonly provided as peripherals to personal computers. In

addition, the user interface 108 may include one or moýre

25 camera control devices such as theý 'TOUCHTRACN(ER" control

consoles marketed by the assignEýe of this applLcation.

Additional. camera control consoles, although not sh::wni, may

be provided in the system at or remote from the central

station 102, and connected to the host 104 through the LAN

30 112.

The camera units 114 are preferably of a design

provided in accordance with an aspect of the inver-ion, as

illustrated in Fig. 3.

Each camera unit may be mounted at a ceiling 122 or at

35 another appropriate location, and includes a housinIg 124

10-
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constituted, at least in part, by a base portion 126 and a

dome portion 128. Tn accordance with conve-ntional

p-actice, the dome portion 128 is formed of a l ight-

t-ansmissive material that allows light to enter the

5 interior of the housing 124, although the material of which

dome 128 is made be "one way" so that the interior of the

unit 114 is screened from view.

Mounted within the housing 124 of the camera unit 114,

and preferably mounted on the base portion 126, are a -video

1.0 camera 130, motors and other structure 132 for chianging

pan, tilt, zoom and/or other conditions of the camera 130,

a control circuit 134, and a memory board 136. The camera

130 may be of conventional design, and includes an optical

sjrstem 138 that receives and forms into an optical image

15 light 140 which passes through the dome 128 into the

interior of the camera unit 1.14. The image formed by the

optical system 138 is converted into an electrica- signal

at CCD 142 and the resulting signal is subjected to

conventional analog signal processing at video) signal

20 processing circuit 144. A suitable camera for use in the

camera unit 114 is commercially available from the assignee

of the present application, Sensormatic Electronics

Corporation, as part number 2003-0037-00O. other suitable

cameras are also commercially available.

25 The camera mounting structure, pan, tilt, --nd zoom

motors, and so forth indicated by reference nume-ra- 132 are

also preferably of conventional design, such as" are

provided on commercially available camera dome units. The

control circuit 134 may be a conventional microcor-roller,

30 such as is currently used in camera dome units to receive

command signals from, and transmit status data to, a system

central control station, and also for controlling the

camera motors and detecting the status (such as position)

cf the camera motors, in a conventional manner. Aowever,

35 the control circuit 134 shown in FLg. 3 is also proDrammed,
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a:ccording to practices of the present invention, to carry

oit memory control, as well as data storage and retrieval

fanctions that will be described below.

The memory board 136 is provided in accordance with

5 ther invention to receive an ana Log video signal OUtpDUt f rom

ther camera 130 and to digitize, compress and StOre the

video signal. Components of the memory board 136 include

a video digitizer circuit 146, a video data coding/decoding

circuit 148 and a memory device 1530. The video digitizer

10 146 may be suitably realized by the "WAVEWATCHER TV IT"

video digitizer card available from AITech International,

Fremont, California. A suitable video codec is the model

VCI-10, available from VistaCom, OY, Tietajantie 14=, 02130,

Espoo, Finland. The model VCI-10 compresses video data in

15 accordance with the H-.261 standard, and also provides the

function of reconstituting video data that has been

compressed in accordance with that standard. The memory

device 150 may be constituted by one or more of RAM,

EEPROM, flash memory, and so forth. As will be seen, the

20 memory device 150 functions as a buffer for- t'-e video

signal generated by the camera 130, and is controlled by

the control circuit 134.

it is expected that, withtn a short time, tl-ere will

become commercially available video cameras which

25 incorporate the video signal digitizing and comlPression

functions carried out at blocks 146 and 148 in Fig. 3. For

example, commercial introduction of a video camera which

cutputs compressed digital video data in accordance with

the above-mentioned H.261 standard is anticipated Such a

30 camera could be used in place of the camera 130 shown in

Fig. 3, and the separate ly-provided video digitizert 1,16 and

video codec 148 could be omitted, with the comnpr-essed

digital video signal output from the camera being stored

cirectly in the memory device 3,50 under the. control of the

359 control circuit 134.
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operation of the camera unit 114 will now be

described, with reference to Fig. 4, which illustrates

processes carried out by the control circuit 134 under the

CoDntrol of a stored program. (It will be understood that

5 t'-i program memory is not shown separately from the control

circuit 134.)

One ongoing process carried out under normal

conditions by the control circuit 134 is transmisýsion to

tae central station (via LAN 112) Of compressed video, data

10 waich represents video signals currently being generated by

tae camera 130. This process, represented by blo)ck 152,

iacludes receiving the live compressed video data 'rom the

video codec 148 and coupling the data onto the LAN 112,

either according to predetermined time slots, or in

15 response to commands from the central- station, or according

to) some other protocol. In parallel with the process

represented by block 152, the live compressed video data

formed by the video codec 148 is also stored in the memory

150. Preferably the memory addressing and writ-inc of data

20 into the memory is controlled by the control circuit 1-34 so

that. the memory 150 serves as a ring buffer, in which

currently generated compressed video data is writt-2n- over

the oldest compressed video data that had previously been

stored in the memory 150. However, over-writing of the

25 oldest data is subject to inhibition in response to alarm

commands. On such occasions, the live compress,e-d video

data is written into a portion of the memory device 150

which does not hold video data that is to be preserved.

in a third ongoing process, represented by block 156,

30 the control circuit 134 handles camera control colmmarLds

received via the LAN 112. The handling of camera control

commands is in accordance with conventional practL-Ce, and

a further discussion thereof consequently will be emitted.

Concurrently with the ongoing processes of blocks 152,

35 154 and 156, the control circuit. 134 is conditioned to
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receive occasional alarm commands, as indicated by deci sion

block 158. When an alarm command is received, a process

(indicated by block 160) is carried out in wh-ch the

control circuit 134 protects from over-writing coirpressed

5 d--gitai video data previously stored in the memory IIS0, and

corresponding to a time interval beginning at a

predetermined time prior to receipt of the alarm c.ommand,

and continuing for a predetermined time after receipt of

the alarm command.

10 The control circuit 134 is also conditioned (as

indicated by decision block 162) to receive c,ommands

calling for reading-out and transmission to the central

station of previously- stored compressed video data. The

stored data to be retrieved may be data that was prE!v53oUSly

15 p-otected from over-writing in response to an alarm

command, or may be other data that has previously been

st-ored in the buffer memory 150. When a retrieve ccimmand

is received, a process for reading out the stored data from

tie buffer memory and transmitting the read-out clata via

20 tie LAN 112 is carried out, as represented by blo)ck 164.

Tie transmission of the compressed video data that was read

o-it from the memory 150 may be in place of, or virtually in

parallel with, continued transmission of "live' coricoressed

video data. Preferably, as suggested by Fig. 4,

25 transmission of stored compressed video data in resi?onse to

corresponding retrieval commands does not interrupt. ongoing

storage of "live" video data.

As indicated by decision block 166, the control

circuit 134 is also conditioned to receive 'clear'

30 commands, in response to which the control circuit removes

a previously protected block of stored video da3t:a from

protection, thereby permitting "live", video data to be

written over the now-unprotected stored video data

-14-
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overall operation of the system 100 (Fig. 2) %i-ll now

be described, with reference to Figs. 5A and SP, which

illustrate processes carried out by the host computer 104.

As indicated at block 370 in Fig. 5A, one ongoing

5 process performed by the host computer 104 entails

controlling camera movements, etc., in response to

instructions input by users of the system. The

instructions may be received either through the user

interface 108, or via separate cameraL control consoles,

10 which are not shown. The receipt of user instrL[ctLions,

p-ocessing of same by the host computer 104, generation of

command data and transmission of the command data vi!a LAN

IL2, and camera movements (pan, tilt, zoom, e-c.) in

response to the commands are all preferably carried oat in

15 a conventional manner, and therefore will not be described

f-irther. The process 170 can also be considered as

eacompassing receipt and processing of status data

transmitted on the LAN 112 by the camera units 114, in

accordance with conventional practice. Although the

20 discussion up to this point has suggested that a -Li user

camera control instructions are processed in the host 104

and then relayed to the cameras 114 via the LAN 11:2, it is

also contemplated that camera control consoles (not1 -shown)

connected to the LAN 112 may generate commands Lhat are

25 addressed directly.to, and processed only by, camera units

114.

Another ongoing function carried out by the host

computer 104 is indicated at block 172 in Fig. 5A, and

relates to handling user instructions for displaying "live"

30 video signals generated by the cameras 114. In essence,

the user instruction, as in conventional systems, s-pecifies

a particular camera unit, as well as a particular monitor

cn which the signals generated by the camera unit are to be

displayed. In conventional systems, such as the system

35 illustrated in Fig. 1, display control instructions1- are
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implemented by controlling a video switch to mak-e an

appropriate connection between an input and an output of

the video switch. However, a salient characteristic of the

system architecture shown in Fig. :2 is the omission o:' both

5 the video switch and the analog video signal paths that are

found in conventional systems. instead, in the syst:em of

Fig. 2, video signals are transmitted over the LAN .112 in

the form of compressed digital video data. The "routing'

of live video from a selected camera unit to a selected

10 monitor is therefore carried out on a "virtual" basis.

This may be done in a number of ways. For examp-le, live

compressed video may be received by the host 104 from the

camera unit (by way of LAN 112) and then retransmitted by

the host 104 to the selected monitor 116, again via the LAN

15 112. Alternatively, the control circuit 134 of the

selected camera unit 114 can be instructed to address live

video data directly to the selected monitor 11.S. The

latter technique may be advantageous in that, when live

video is not required from a given camera unit, the camera

20 unit can be instructed not to transmit- live video data (or

instructions to transmit can be omitted) thereby removing

traffic from the LAN 112. in either of these cases, it

will be understood that the video signal intendeýd for a

specified monitor .116 is received in compressed digital

25 form at the video decoder 118 associated with the monitor

116 and is decompressed and otherwise suitably processed at

the decoder 118 to provide a signal which can be displayed

on the monitor 116. According to another possible method

of "routing" live video, the video decoders 118 may be

30 conditioned to receive commands from the host 104z, in

response to which a video decoder associated with a

selected monitor 116 decodes and processes all video data

transmitted on the LAN 112 by the camera unit 114 selected

for display on the respective monitor 116. In other words,

35 the virtual routing connection is made via an ins-iruction

-16-

PATENT OWNER 
Ex 2014



to the receivtng device (the video decoder 118) rath.er than

via an instruction to the sending device (the camera unit

114/control circuit 134).

Whether these techniques, a combination thereof, or

5 other techniques are utilized, it will be appreciated that

the LAN 112 should be selected so as to provide suffCicint

bandwidth to accommodate not only conventional !omimand,

status and alarm signaling, but also the transmission of

live video data as required. In addition, the LAN 112 must

10 also handle transmission of video data that has been

buffered at the camera units 114, as will be described in

more detail below.

Tt should be understood that conventional spl i L -screen

techniques, including use of video multiplexers such as

15 conventional quad multiplexers, are also contemplated for

incorporation in the system of Fig. 2, although hardware

for performing these functions is not explicitly sýhown in

the drawing.

Another ongoing function of the host comput:er 104,

20 represented by block 174 in Fig. 5A, involves hand-Ang user

instructions concerning operation of the VCR 110. The user

instructions may include recording on videotape cf either

live or buffered video data received via the LAN 112, or

playback of previously tape-recorded video signals. When

25 compressed video ddta received via the LAN 112 by the host

104 is to be recorded, the received video data is supplied

from the host 104 to the video coder/decoder 1_06 for

decompression and conversion into an analog video signal

w,hich is supplied to the VCR 110. Concurrently, the host

30 computer 104 provides a control signal that places the VCR

in a mode for recording the analog video signal output from

the video codec 106. When the user instruction indicates

that playback of tape-recorded video is to be peýrformed,

the host 104 places the VCR 110 in a playback mode. and the

35 analog video output from the VCR 110 is subje-cted to
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appropriate processing within the central station 102 and

then routed for display on a selected monitor, which may be

Fart. of the user interface 108.

The system architecture shown in Fig. 2 assimes that

5 conventional analog video tape recording is to be p2r]formed

at V1CR 110. However, an alternative contemplated by the

invention provides for use of a digital video tape recorder

(DVTR) , in which case the video, codec 106 processes the

compressed video data supplied from the host 10L in an

10 appropriate manner so as to output a digital videz signal

that is suitable for recording on the DVTR.

It is also contemplated to permanently, r-ecord

compressed video data in the same form as transmit:ted over

IAN 112. For example, a suitable data recorder could be

15 connected to LAN 112 to record compressed video data

6.irectly therefrom under control of the host 104. A data

recorder could also be operated continuously to record all

traffic on the LAN, including both live and buffered video

cdata. Such a recorder may use linear or helical-scaa tape

20 recording, or may operate with a non-tape recordine- medium.

As indicated at blocks 176 and 178 of Fig. 5Aý, the

host- computer 104 is also responsive to alarm condi-ions,

a,s may be indicated by signals generated from the sensor

devtces 120. when a signal Lndicative of an alarm

25 condition is transmitted by a sensor 120 via the IANJ 112 to

the host computer 104, the host responds by sending an

cilarm command to certain predetermined camera units 114.

F'or example, if the sensor 120 is associated with a given

door, and indicates unauthorized opening of the door-, the

30 alarm command is sent to a camera unit or units thac- have

t-he door within their field of view. As was discussed

atbove in connection with blocks 158 and 160 of Fiq 4, the

corresponding camera unit or units respond to the alarm

command by protecting buffered video data which CO:-responds

35 to a predetermined pre- and post-alarm time period. The
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protected data is then available for subsequent ret.-leval,

dtsplay, and permanent recording via the VCR 110, After

thae compressed video data stored at- one of the camera units

has been protected pursuant to an alarm command, t.he data

5 (which will sometimes be referred to as "alarm data"l) can

be selectively retrieved in response to user instruction

either for display (block 380) or directly for Lape-

recording (block 182).

If a user indicates that a block of alarm video, data

10 is to be displayed, the host 104 sends a retrieve command

(via LAN 112) to the selected camera unit 114 (block 184,

Fig. 5B) .The desired alarm data is then read out from the

buffer memory in the designated camera unit and transmitted

via the LAN 112, as was discussed above in connectLhon with

15 blocks 162 and 164 (Fig. 4).- The transmitted data is then

"virtually routed" to a designated monitor (block 386)ý, by,

for example, any of the practices that were previ,ously

described in connection with routing of live video. The

selected monitor may be a portion of the user inlterface

20 108, in which case the routing may be by way of the host

104. After the alarm data has been retrieved, the Iseýr has

the option, indicated at block 188, of recording the

retrieved alarm data. If this option is exercised, the

alarm data, having been re-buffered at the host computer

25 104, can be cleared from the camera unit buffer by sending

a clear command (block 190, Fig. 5B) which caLLses the

camera unit to unprotect the data, as previously discussed

in connection with block 168 (Fig. 4) .The retrieved alarm

data is then processed at: the codec 106 and output as an

30 analog video signal for recording by the VCR 110 (block

192) . Of course, the host 104 concurrently provides a

command signal to the VCR to place it in a recording mode.

As noted before, the user may opt to record a-Larm data

buffered at a camera unit. If the user so elect:; (block

35 382) , then the host 104 sends a retrieve command to the
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selected camera unit (block 194, Fig. 5B) . After retrieval

oE the alarm data is complete, a clear command is sent

(block 196) to the camera unit to clear the retrieved alarm

data from the camera unit buffer, and the retrieved alarm

5 data is recorded on the VCR (block 198).

The processes illustrated in Figs. SA and 5B call for

uni-protecting of alarm data buffered in camera units once

tie data has been retrieved by the central stationt for

tape -recording. However, other or additional camera buffer

10 management practices are also contemplated. For eKcample,

assume that each camera unit buffer has a storage capacity

waich corresponds to thirty minutes of video signals, and

taat each alarm command initiates protection of 1),ffered

video signals corresponding to a ten minute period (say

15 five minutes pri or to the alarm and five minutes after).

Each camera unit can be arranged so that, after a third

block of alarm data has been protected and not Cleared,

then the succeedLng live data is written over the oLdest of

the three blocks of alarm data. As another alternative,

20 the camera unit could send a message to the central station

when a predetermined proportion of the camera unit' a buffer

memory has been utilized for protected storage, and then

the central station would operate to direct retrieval of

the alarm data from the buffers and clearing f-rom the

25 buffer of the retrieved data.

It is also contemplated that downloading of the alarm

data from the camera units to the central station could be

performed in background, as time becomes available on the

LAN 11-2, rather than on a priority basis in response to

30 commands issued by the central station.

It should be understood that retrieval of buffer data

which has not been protected is also contemplated.

As an alternative to the uall -digital" arch ite-cture

shown in Fig. 2, in which the LAN 112 provides the only

35 link among the central station 102, the monitors 126 and
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the camera units 114, it is also contemplated in acc,ordance

with the invention to provide an architecture like that of

FLg. 1, but utilizing camera units' having local buffering

capabilities like those of the unit illustrated in 'Fg:. 3.

5 In such an embodiment, both live and buffered video) are

oujtput from the camera unit in the form of conVen-ti-onal

a-ialog video signals and are transmitted via appropriate

signal lines to a video switch provided at the central

station. The system host controls the video switch for

10 routing in accordance with conventional practice, and the

signals output from the video switch are transmitted via

appropriate lines to the monitors and the VCRs. Such an

embodiment would remove the burden of vide-o data

transmission from the LAN used for command, status and

15 alarm messages, while still providing a capabil-Lty for

local buffering of video signals at the camera units, with

selected retrieval of the buffered video at the command of

the central system or according to predeter-mined

procedures. However, if sufficient bandwidth is avallable

20 en the LAN, the all-digital- architecture of Fig. 2 is

rreferred, since neither the video switch nor the separate

analog video transmission lines would be required.

Alarms or other events that trigger protect-io-n of

býuff'ered video data may be initiated by techniques in

25 aý,ddition to those discussed above. For example, in

atddition to or in place of sensor -generated alarms, an

alarm condition can be generated by a system operator via

the user interface, or an alarm condition can be detected

by machine analysis of the content of live video signals

30 generated by one or more of the camera units.

Various other changes in the foregoing appa7-RtLIS and

modifications in the described practices may be iint:roduc.ed

without departing from the invention. 'The parL:cularly

preferred methods and apparatus are thus intended in an

35 illustrative and not limiting sense. The true sLitand
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scope of the invention is set Eorth in the foLlowing

cLaime.

-22 --

PATENT OWNER 
Ex 2014



What is claimed Es:

1. A video surveillance system, comprising:

central station;

a plurality of video cameras, located remotely

5 from said ce traL station, for generating respective video

siLgnals,-

a p urality of storage means, each Located

remotely from id central station and associated with a

respective one t the video cameras for storing digital

10 video data repre ntat've of the video signal generated by

the respective vi eo ca era; and

con ecti n me ns for forming a signal path

between sai centr 1 t tion and each of said storage

Means.

15 2.. A video sur an e system according to claim 1,

w-aerein sai connec 0 eans includes a plurality of

control mean each p ratively connected to a respective

one of sai sto age m ans for controlling the respective

storage means to operat as a ring buffer in which digital

20 video data representa ive of video signals currently

generated by the respec ive video camera is written over

oldest digital video dat stored in the respective storage

means.

3. A video surveill nce system according to claim 2,

25 further comprising:

sensor means fo generating an alarm sigrLal

indicative of an alarm cond .tion; and

means for transmi tIng said alarm SigCLal from

said sensor means to said ce tral station.

3 0 4. A vi eo \ surveillance system according to claim 3,

wherein said c ntral station responds to receiving said

alarm signal by ransm±tting a storage signal to at least

one of said con ol means, said at least one of said

control means re onding to said storage signal by

35 inhibiting overwriti g of said oldest digital video data in
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t n1  respective storage means controlled by said control

ml, mns.q

5. video surveillance system according to claim\

w1aerein s ensor means is coupled to said connection
5 m,Eans fob tr mitting said alarm signal directly to at

laýast on of d3 control means, said at least one of said

co)ntrol mneans sponding to said alarm signal by inhibiting

overwriting of said oldest digital video data in the

respective sto ra e means controlled by said contrcl- means.

10 ~ . A video surveillance system according to claimA

wherein said central station selectively transmits a

retrieve signal to a selected one of said control means,

said selected control means responding to said --et.rieve

signal by transmitting to said central station digital

15 video data read out from the storage means controlled by

said selected control means.

I. A video surveillance system according to claim /
further comprising display means associated with the

central station for displaying images corresponding to the

20 digital video data read out from the storage means and

tran s 'itted to the central station. 3

K. A video surveillance syst-em according to claim /,
JIA

further comprising a video tape recorder controlled by said

central station for recording signals corresponding to the

25 digital video data read out from the storage Means and

transmtted to the central station.I

6/ A video surveillance system according to claim4~

wherein said connection means includes a. common data

transmission channel by which command signaLs are

30 transmitted from said central station to said video cameras

and digital video data read out from said storage means is

trans;i tted to said central station.k

4.A video surveillance system according to claim\ý
wherein said digital video data stored in said storage
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means and transmitted by said data transmission chz-nnel is

__compressed digital video data.I

A video surveillance system according to claim- ¾
wherein each of said storage means is a solid state memory.1

5 ~ A video surveillance system according to claim'X

wherein each of said storage means is disposeýd in a

respective housiLng together with the respective video

camera.

13. A surv eillance video camera unit, comprlsing:t

10 housing including a light transmissive portiion;

a video camera, disposed within said housing, for

forming an i ge from light which passes through said light

transmissive ortion of said housing and for converting

said image int a video signal; and

15 stora means, disposed within said housi-ncr, for

storing digital ta repre Isentative of said video sig-nal.

14. A surv ila ce viAd% camera unit according to

claim 13, wher in aid video7signal is an analog( video

signal, and fu ther ompr .sing:

20 cony rsion ean , diS osed within said hiousing,

for converting said a a g vi eo signal into a digital

video signal; a d .Ili 
gproces Ang me s di Posed within said nousing

for applying a data:- ompr ssion algorithm to said d'-gital

25 video signal to form compr ssed video data;

said compressed v deo data being stored in said

storage means.

1-5. A surveillance vJI-de camera unit according to

claim 14, wherein said conversi means and said pr-ocessing

30 means are integrated with said i.dea camera so t nat- said

video camera outputs said compre sed video data to said

storage means.

16. A surveillance video cam ra unit accc--d-ing to

claim 13, further comprising control- ans, disposed within

35 said housing, for controlling said star ge means to operate
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ap\a ring buffer in which digital data representative of a

vLd D signal currently formed by said video camera is

writt n over oldest digital data stored in said storage

means.

5 17. A surveillance video camera unit accorling to

claim 16, wherein said control means, in response to

receiving n event signal, inhibits said overwriting of

said oldest digital data.

18. A urveillance video camera unit accoraxing to

10 cLaim 17, furt er comprising a plurality of motors dLsposed

in said housing or changing pan, tilt and zoom conditions

o[ said video cam a, sal control means generating control

sIgnals for co tr lling aid plurality of motors, said

camera unit fu ther comp, i ing means for transmitt:Lriq said

15 control signa s from sai ontrol means to said p---arality

off motors.

19. A urveillan video cam ra unit acco:rding to

claim 13 , w erein sai storage m)e ns is a solid state

memory.

20 20 . A met stori'4lC signals, comprising the

steps of:

generating digita- video signals us i rg a

plurality of video cameras;

storing the digital vdeo signals generated by

25 each camera in a respective torage device provided

adjacent to the camera; and

selectively transmitting t a central station the

digital video signals stored in each torage device.

21. A method according to c aim 20, f urther

30 comprising the steps of:

operat ing said storage devices a ring buf fers in

%hich currently generated digi.tal video sign ls are written

over oldest digital video signals stored in said storage

devi-ces; and
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inhibiting said overwriting of said eldest

digital v deo signals in response to receipt of an event

signal.

22. A method according to claim 20, further

5 comprising th step of tape-recording signals corresponding

toD said digit I video signals transmitted to the central

s--at ion.

23. A me hod according to claim 20, further

COmprising the s ep of displaying images corresponding to

10 said digital vid o signals transmitted to the central

s:-ation.

24. A video ance system, comprising:

a p1- ality of vide cameras for generating video

signals;

15 di ital stor g e m n for storing saic. video

signals in t e form of gi video data;

co trol means _or qenerating camera control

CoDmmands; \ -

data Uransmissi n means for-T-rming a data

20 communication channel by whi h said camera control commands

are transmitted from said co trol means to said pl-irality

of video cameras; and

means for retrievin said stored digit,--L video

data from said digital storage eans and for transmitting

25 tie retrieved digital video data o said control means via

said data communication channel formed by saLd data

transmission means.

25. A video surveillance syst m according -.o claim

24, wherein said video signals gene ated by said. video

30 cameras are analog video signals, sa'd digital storage

means including means for converting aid analocl video

signals into digital video signals and meanis for

compressing said digital video signals to orm corroressed

digital video data.I
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26. A video surveillance system according LCD claim

21, wh emn said video signals generated by said video

cameras a e "inn the form of compressed digital video data.

27. video surveillance system according Lo claim

5 24, waherei aid gital storage means includes a pLurality

of digitz

respectiv

28.

devices, each located adjacent to a

iid video cameras.

urveilyance system according to(: claim

27, wnerein sa- eeartsro retrieving includes a plurality10 of control devic e each associated with a respective one

of said digital s orage devices.

29. A video urveillance system according t-(- claim

28, wherein each o the storage devices is a sol:-d state

memory.
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Serial Number: 08/63 5,692 Page 2

Ait Unit: 2615;

DETAILED ACTION

Claim Rejections - 35 U.S. C. § 102

1. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 tha:[ form the

basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless --

(b) the invention was patented or described in a printed publication in this or a foreign country or ir- public use
or on sale in this country, more than one year prior to the date of application for patent in the IJnited States.

2. Claims 1, 9, 11, 20, 24-29 are rejected under 35 U.S.C. 102(b) as being anticipated by

Toyoshima (US 5,229,850).

Toyoshima, in figure 7, discloses a video monitoring systemn comprising the sarte central

s ation (elements 2) and a plurality of video cameras (elements 11) and a plurality of slorage

means (elements 13), connection means includes a common data transmission channel (element

3) as specified in claims 1 and 20; and connection mneans includes a common data transmission

channel (element 3) as specified in claim 9; and storage means is a solid state memory, (element

1 3A) as spec fied in claim 11; and generating means (element 11) and a digital storage mneans

(e,lemient 13). control means (element 16) and data transmission means (element 1) and retrieving

mieans (elemeýnt 2.5) as specified in claim 24; and video signals are analog video signal and

conversion mneants (element 1, AID converter) and compressing means (element 14, col. 42-49) as

specified in claimt 25; and video signals are compressed signals (element 14, col. 42-40) as

s pecified in claim 26; and storage means located adjacent to a respective video cameras (element
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S(rial Number: 08/635,692 Page 3

A,t Unit: 261'"

1) as specified in claim 27; and means for retrieving (element 25) as specified in claim 28; and

storage device is a solid state memory (element 13A)

Claim Rejections -35 IISC ~ 03

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth ini this Office action:

(a) A pi tent 'nay not be obtained though the invention is not identically disclosed or described as set forth in
section 102 of this title, if the differences between the subjiect matter sought to be patented and the juior art are
such thiLt the subject matter as a whole would have been obvious at the time the invention was madec to at person
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negativedl by the
manner in which the invention was made.

4 Claims 2-8, 10 and 21-23 are rejected under 35 U.S.C. 103(a) as being unpatentable over

Toyoshima.

Toyoshima, in figure '7, shows substantially the same control means (element 16) and

c,)1.6, lines 1- 19) as specified in claim 2; and a sensor means and means for transmnitting alarm

s gnal (elemient 15) as specified in claim 3; and sensor means is coupled to the connecl[ion means

f)r transmitting alarin signal directly to control means (elements 15, 16) as specified ii claims 5

and 21; and central station controlling means for selectively transmitting signal and inhLibiting

cverwriting cigital video signal (element 26 and col. 6, lines 48-55) as specified in claimis 4, 6

and 21; and a display means (element 24) as specified in claims 7 and 23; and video data is

compressed digital video data (elements 14, col. 42-49) as specified in claim 10. Toy:ishinia also

t.-aches the using of the two frame inemory storage to store and sent signal without losing

valuable infkrmnation; however, Toyoshima does not particularly disclose details such as:
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S,,rial Number: 08/63 5,692 Page 4

Ait Unit: 261 5

(a) a frame memory storage is a ring buffer memory as specified in claims 2 and 211; and

(b) a video tape recorder as specified in claims 8 and 22.

Regarding (a), the examiner takes official notice that the ring buffer memory is well known in the

ai t and commonly applicable as a frame memory storage device for distinctly storing dala.

Regarding (b), the examiner, again, takes official notice that the use of a video tape recorder in

connection with a TV receiver/di splay monitor is well known in the art and commonly used as

home entertainment arrangement for recording data. Therefore, either of the above features (a)

or (b) are considered as well known and would not be given any patentable value over

1 oyoshima.

5. Claimt 12 is rejected under 35 U.S.C. 103(a) as being impatentable over ToyoslHma as

applied to claim I above, and further in view of Palf et al (US 4,833,534).

Toyoshinia, as applied to claim 1 above, fails to particularly discloses that the storage

rmeans is disposed in a respective housing together with the respective camera. Paff e-, al.,

t -aches the Using of enclosures to house and ceiling mount their respective cameras of the

surveillance systems (cot. 1, lines 9-20). It would have been obvious to one of ordinary skill in

the adt at the time the invention was made to place the whole video camera unit of Toyoshimna

inside an enclosure. Doing so would help to house, ceiling mount the unit, make the u.nit as

inconspicuous as possible to improve the effectiveness and marketability of the system.
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Nrt Unit: 2615

Serial Number: 08/635,692 Page 5

6. Claims 13-17 are rejected uinder 35 U.S.C. 103(a) as being unpatentable over Toyoslhima

in view of Paff et al.

Toyoshimna, in figure 7, discloses substantially the same surveillance video camnera unit

comprising a video camera (element 11) and storage means (element 13A) as specified in claim

13; and video signal is an analog video signal and conversion means (element 1, A/D converter)

and processing means (element 14, cot. 5, lines 41-49) as specified in claim 14; and conv%ersion

means and processing means are integrated with the camera (element 1) as specified in claim 15;

and control means (element 16) as specified in claim W6 and control means for inhibiting

overwriting of signal (elements 16 and 25) as specified in claim 17. It is noted, Toyoshinia does

not disclose that his surveillance camera unit can be placed inside a housing including a light

transmissive portion. Paff et al., teaches the using of enclosures which can be transmissive to

light (col. 4. lines 4), to house and ceiling mount their respective cameras of the surveillance

systems (cot. 1, lines 9-20) . It would'have been obvious to one of ordinary skill in the art at thre

time the invention was made to place the whole video camera unit of Toyoishinua insidJe an

enclosure. Doing so would help to house, ceiling mount the unit, make the unit as inconspicuous

as possible, therefore to improve the effectiveness and marketability of the system.

7. Claim 18 is rejected under 35 U.S.C. 103(a) as being unpatentable over the comnbination

of Toyoshimna and Paff et al., as applied to claim 17 above, and fuirther in view of Kulman (US

4,736,218).
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Serial Number: 08/635,692 Page 6o

Art Unit: 2615

The combination of Toyoshima and Paff et al., as applied to claim 17 above, fails to

particularly discloses a plurality of motors disposed in the housing for changing pan, ilt and

zoom and a control means to generating control signals to control these motors. Kutrnan teaches

the using of motors controlled by a controller, all are located inside the same housing unit as a

video camera to control the panning, tilting and zooming of the video camera (col. 3, lines 55-56

and col. 12, lines 26-3 1). It would have been obvious for one of ordinary skill in thle art at the

time the invention was made to modify the system of the combination of Toyoshima and Paffet

al., to include Motors for controlling panning, tilting and zooming . Doing so would help) to

provide a niLaximrnu amount of viewing coverage or subtenided anigle anid therefore great ly

improve the. system capability and marketability.

8. The prior art made of record anid not relied upon is considered pertinent to applicant's

disclosure.

a. Kuban et al., discloses a device for omrnidirectional image viewing provid ing pan-tilt

orientation, and magnification within a selected field of view for use in variety of application.

b. M4cGlary discloses an image transmission system and method automatically reduce the

size of dig!tat data signals transmitted from visual sensors.

c. Shiota et al., discloses a video surveillance system for selectively processinig and

selecting processing and displaying the outputs of a plurality of TV cameras.
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Art Unit: 2615

Page '7

Contact Information

9. Any inquiry concerning this communication or earlier communications from the Kaminer

should be directed to Nhon Diep whose telephone number is (703) 305-4648. The examiner can

normally be reached on Monday-Friday from 7:00 A.M. to 4:00 P.M. ET.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's

supervisor, Tommy Chin, can be reach on (703) 305-47tL5. The fax number for this art unit is

(703) 308-5399.

AnN inquiry of a general nature or relating to the status of this application should be

directed to 'he Group receptionist whose telephone number is (703) 305-4700.

N. Diep

October 27, 1996

SUPERVISORY PATENT DXAMINER
GROUP 2800
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Attachment ____

The drawings submitted with this application
were declared informal by the applicant.
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SURVEILLANCE SYSTEM
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C-)
Pr,

.4---

Prj
C:)

AMENDMENT

In response to the Office Action

please amend the subject application as

issued October 31, 19965,

follows:

IN THE CLAIMS

Cancel claims 1-,5and 1\3-29.

Amend claim 4 by. rewriting the same as below:

(Amended) A video surveillance system [according to c Laim

3] co!nRrisng

a central station;

a plurality of video cameras. located remo.-ely from said

central station, for Qeneratina respDective video sig1La_1-s

aL plurality of storagte means, each lo)cated_]elqotelv -from

said central station and associated with a respectiv)e one of 1-he

>licant
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video cameras for storing digital video data represenc-ative of the

video) signAl generated by the respective video camera1

connection means for foiýming a signal pDath between_sai-d

central station and each of said-stoirage means, said cronnection

means inicludi ng a pl ural ity of control means each- coerativelv

connected to a resoective one of said storagfe means for controllinQ

tb~ rpsn~cP i-us stnrscis ms~n~ f-n nnsrsts s~ n vinci HiiFfsv in vA-job

diaital, video data representative of video signals curren-tLy

generated by the respective video camera is written over olde:st

digital video data stored in the respective storage iieans;

sensor means for generating an alarm signal Indicative oDf

an alarm condition: and

means for transmitting said alarm signal from said sensor

mears to said central station;

wherein said central station responds to rece-iving said

alarm signal by transmitting a storage signal to at least one! of

salc control means, said at least one of said control means

responding to said stdrage signal by inhibiting Overwriting Of said

oldest digital vi-deo data in the respective stoDrage means

contro'-led by said control means.Ks-

Ctýaim \5, line'lI, chag "13" to 4

C:laim\6, line"I, change "12" to -4 -

Claiý 9, lineýi, change "1" to 4

Claim \ 10, line "1, change "12" to -4

CLaim 11, line 1, change "111 to -4

CiLaim\112, line 1, change "111' to 4-

- 2-

1R

PATENT OWNER 
Ex 2014



Add new claims 30-46 as below:

7~sN \.A video surveillance system, comprising:

a central station;

plurality of camera units each including a respective

video camer for generating respective video sionals and a

respective digi al storage device for storing digital video data

representative o the video signal generated by the respective

video camera;

a plurality if sensors each for generating a respective

alarm signal indicative if an alarm condition; and

a local area net ork (LAN) connected among all of said

central station, said cam ra units and said sensors, for

transmitting said digital vid data from said digital storage

devices to said central station nd for transmitting said alarm~

signals from said sensors to said c ntral station. - -
A

i C
ýX. A video surveillance system according to claim
A4

further comprising a plurality of monitors, connected to said 1WN,

for receiving and displaying video signals corresponding to video

signals generated by said camera unit.s.-JN,
11 It>

~ 4. A video surveillance system according to claim If•,

wheiein digital video data transmitted via said LAN' from one of

saicn camera units to said central station is retransmitted via said

LAN from said central station to one of said monitors for display

on said one of said monitors.ý-
11 10

>JNy(.A video surveillance system according to (claim

wherein digital video data is transmitted via said LAN directly

¾

I
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from one of said camera units to one of said monitors for display

on said one of said monitors. .S

3y!). A video surveillance system according to claim

wherein control signals are transmitted via said LAN from said

central station to said camera units for controllinc said camera

units. :

A video surveillance system according to claim

further comprising a camera control console, connectec to) Said LAN,

for generating signals for controlling said camera units.
15 q

S /. A video surveillance system according to claim ý6

furt her comprising a data recorder, connected to said LAN, for

reco~rdting diigital video dlata transmitted via said LAN4.

j-~,/1.A video surveillance system according Lo cl

wherein digital video data is transmitted via said LAN -'ro

said camera units at substantially the same time that

signal corresponding to said digitaL video data is gene

said one of said camera units. 1

I \ 44P V. A video surveillance system accordinq Lo cl

wherein digital video data stored iii one of said camera

9
Laim 316,

m one of

a video

rated at

.AL

unitsý is

transmitted via salid LAN to said central station fromT one of said

cameýra units in response to a retrieve command transmitted via said

LAN from said central station to said one of said camera units.

-N.)~,A video surveillance system according to Claim A
'A 'O

whercein:

first digital video data is transmitted via Sai d LAN friom

one of: said camera units at substantially the same time that a

- 4

OC) rTt-'
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video signal corresponding to said first digital video data is

geneiated at said one of said camera units; and

second video data stored in one of said caMeraL Units is

transmitted via said LAN to said central station from Said one of

said camera units in response to a ret.rieve command transmitted via

said LAN from said central station to said one of said camera

units.

kg;

iding a respective

o siqnals and a

igita l video dat-a

by the respective

ng viLdeo signal_s

Ld diqL[,tal storage

among all of said

d mo,nitors, f or

d digital storage

ting said digital

of said cent.ral

ng to claim 40,

said camera units

-5 -

CC) rR:
tiv

ra;

a X

SIN

video-

respte

repr-e

videc

corre

devic

centr

trans

devic

video

stat i

where

are c

digit

I

said
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4 A video surveillance system, comprising:

a central station;

plurality of camera units" each including a -r-espect.iie

video camer for generating respective video signals and a

respective di 'tal storage device for storing digital video daLa

representative f the video signal generated by the respect.ive

video camera;

a plurali of sensors each for generating a respective

alaim signal indicati eof an alarm condition;

message means .nterconnectLng said central station, s,aid

camcra units and said sen ors, for transmitting command messages

fromt said central station to said camera units and for transmitting

saicL aLarm signals from said ensors to said central station;

a plurality of monit rs for receiving ai-A displaying

vidE!o Signals corresponding to deo signals generated by said

Camera units;

a video switch;

first analog signal lines, c nected between said video

swit-ch and said camera units, for transmit ing analog video signals

fron said camera units to said video switc ; and

second analog signal lines, connec ed between saiLd video

switch and said monitors, for transmitting a alog vicleo signals

from said video switch to said monitors;

said central station controlling sai\dvic.eo switch to'

couple selected ones of said first analog signal li esý to selected

2 U

Cork

6

PATENT OWNER 
Ex 2014



signal 'Lines to route analoo video

tS to said monitors;

signals ronuted to said rionitors from

analog video signals cor-esponding to

digit:al1 storage devices pursuant to

d via said message means from said

ra un:its. ý

Y)+A

i3

-7V-

ones

sign

said

sign91

Comm

cent:

3.N A video surveillance system according tc- claim 42,

where in

each of said camera units includes control means for

controlling the respective digital storage device to operate as a

ring buffer i which digital video data representative of video

I

signal,s 5 nYlýThh enerated by the respective videoC camera is

written over olde di ital video data stored in t-.e respect:ive

digital. stora9 e de i and

said ce station responds to receiving an a.iarm

sigral from one of said se sors by transmitting a storage signaL to

-at Least one of said cont ol means, said at least one of said

control- means responding to said storage signal by inhibiting

overwriting of said oldest dig tal vi.deo data in the respective

digital storage device controlled\y said control means. --

XNr. A video surveillance system according t:o ciaim J'e,

wherein said message means incltudes a local area rietwork (LýAN)

connected among said central station, said camera -nit: and said

sensors.Y-
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> .A video surveillance syst.em according to claim ;0,
p A

wherein said analog video signals routed to said monitors from saM

camera units include live video signals._ý

M A video surveillance system according to claim 60.,

further comprising:

a plurality of video casset.te recorders (V,.-Rs) ; and

third analog signal lines, connected between-i said video

switch and said VCRs, for transmitting analog video signals from

said video switch to said VCRs;

said central station controlling said video switch to

courle selected ones of said first analog signal lines to selected

ones of said third analog signal lines to route analog vi-deo

signalS

REMARKS

CLaims 4, 6-12 and 30-46 are now in this applicatdon, claimsi

1-3, 5 and 13-29 have been cancelled in this Amendmetnt, and newl

claims 30-46 added

Claims 4 and 6-12 stand rejected and are now presented forJ

reconsideration in view of the following remarks

Claim 4 has been rewritten in independent form so as to

incorporate the limitations of claims 1-3, but has not been changed

in scope. Claim 4 stands "rejected uinder 35 U.S.C. § 103(a) as

being unpatentable over' the Toyoshima reference.

-8 -
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Claim 4 is directed to a video surveillance system which

includes a central station, a plurality of video cameras and a

plurality of alarm condition sensors. Associated wit-- eac[-i video

camera is a ring buffer which stores video data representing the

signal generated by the respective camera. In responS e t o an a] acm

signal transmitted from one of the sensors to the centrtal- statio-n,

the central station transmits a storage signal to a cantrol device

to inhibit overwriting of video data in one of the ring buffers.

As explained at page 8, lines 28-35, the, claime-d system can

store video signals corresponding to conditions before, during arnd

after an alarm event, and the stored signals are avaialable for

subsequent review and permanent recording.

In explaining the rejection of claim 4, the ExarrLner referred

to clement 26 of Toyoshima and a passage at column 6, lines 48-55

of Toyoshima' s disclosure, and the Examiner asserted t,)at- Tcoyshima

discloses a "central station controlLing means" which selectively

tranLsmits a signal and inhibits overwriting a digital video signal.

Applicant notes that the control console 26 of Toyoshima's

system is~ said, at the cited passage in column 6 of the reference,

to selectively send either a siglnal to retrieve a video_signal

previously stored at a remote camera location, or to terminate

transmission of a live signal from t-he remote location. This is

diff-erent from the feature recited iii claim 4 of a cenitral stat-ion

which respDonds to an alarm signal by transmitting a storage signal

to linhibit overwriting of video data in a remote stoDrF.LQedevice.

Although Toyoshima teaches inhibit ing overwriting in -- remote video

- 9
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signal storage device in response to detection c)f an alarm

condition (column 9, lines 35-44), this is done only-by_a remote

control unit in response to a signal provided by a sensor --S

di,rectly connected to the remote camera unit..

A careful reading of Toyoshima's disclosure indicates that the

reference fails to teach the techniqUe recited in claim 4, in which

an alarm signal is transmitted from a sensor to the central

station, and then the central station responds to the alarm siqnai

by transmitting another signal to the remote storage location z-o

inhibit: overwriting of the data in the storage device at the remoz-e

location. Toyoshima's design philosophy teaches away from the

technique of claim 4, because Toyoshima emphasizes that no signal

path is provided between the remote camera unit and the cent-ral

station until after an alarm condition is noted and the relevant

vidEo data has been stored. Moreover, the systeir of claim 4

provýides greater flexibility in alarm handling than does

Toyoshj-ma's system, because in the claimed system, alarm conditLons

are associated with,. specific cameras only indirectly via the

central station, whereas in Toyoshima, each alarm condition is

fixed in its association with a given camera by the hard-wLred

conniection between the alarm sensor and the respective camera.

It is accordingly submitted that claim 4 Ls patentahly

disltlnguished from the Toyoshima reference by virtue of its

rec-tat:ion of an alarm signal transmitted to the central sta:ion

and a storage signal transmitted from the centraL station to

- 10
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inhibit. overwriting in a remote ring buffer, in res:sonse to the

alarm signal.

Claims /- 12 are all directly or indirectly dependert: on claim

*4, and are submitted as patentable on the same basis as claim 4.

The video surveillance system defined in new indeperdent claim

30 dieparts from the Toyoshima reference by reciting a central

stat ion, a plurali ty of video camera units including storage

devices therein, and a plurality of sensors, all connected togethe.r~

bv local area network (LAN) . Support for this LAN-based systaým

architecture is provided in Fig. 2 of the present application arid

is discussed at page 9, line 28 to page 10, line 18 cý the present

appl ication.

Claim 30 is submitted as patentably distinguished from the

Toycshima reference because claim 30 recites a LAN constituting a

fixed digital signal path among the central station, caF.mera units

and sensors, whereas Toyoshima et al. teaches directfLy away lfrom

any fixed video data transmission facility between a remotE! camera

and a central station. Rather, Toyoshima emphasizes the

desirability of providing the digital video transmission path only

on a dial-up basis. (See, for example, col. 1, lines 55-64, at

which the main object of Toyoshima's invention is stated as "to

provide a video monitoring system capable of establishing a

communication path between the sending station which acquires the

video signal and the receiving station which monit-ors the acquired

video signal through a display only when monitoring is desired

I'; emphasis added).

- 11 -
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Claims 31-39 are all. dependent, directly or indirectly, on

claim -30, and are submitted as patentable on the same basis as

claim 30.

The second new independent claim, which is claiii 40, is liKe

claim 30 in that it recites a LhN-based video surveil Lance system

which provides a fixed video data signal path betweýen a cent-ral

station and remote cameras. Accordingly, claim 40 and its

dependent claim 41 are submitted as patentably distinct- from the

Toycsh[ma reference on substantiaLly the same basis as claim 130.

The last new independent claim, which is claim 42, is directed

to an alternative system architecture discussed at page :20, line 33

to p:age 21, line 22 of the present application. According to t-his

system, remote cameras are provided with video data buffeting

capFbi]l-ty, and analog video signal transmission, usinig a vLdeo

switch, is employed to route video sigInals from the camTera units to

monitors and VCRs. The system of claim 42 is be Lieved to be

patentably distinct from, and indeed directly contrary to, the

teachings of the Toyoshima reference, which eTrphasizes the

desirability of substituting a dial-up digital transmission system

for analog video switching. Claim 42 and its dependerit claims 43-

46 are therefore submitted as patentable over tiYe Toyoshima

refeýrence.

12
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I Allowance of the pending claims and passagqe of' this

application to issue are respectfully requested.

Respectfully submitted,

ROB3IN, BLECKER, DALEY & DRISCOLL,
330 Madison Avenue
New York, New York 10017
(212) 682-9640

Nathaniel LeWv -n
Registration No. 34,860

- 13 -
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Serial Number: 08/635,692 Page 2

Art Unit: 261S

DETAILED ACTION

Response to Amendment

I Applicant's arguments filed 1/17/97 have been fully considered but they are not

p,rsuasive.

Claim Rejections - 35 USC § 112

The following is a quotation of 37 CFR 1.71(a)-(c):

(a) The specification must include a written description of the invention or discovery and of (he manner

and process of making and using the same, and is required to be in such full, clear, concise, and exact tnins as

to enable any person stilled in the art or science to which the invention or discovery appertains, or with which it

is most nearl[y connected, to make aid use the same.

(b) The specification must set forth the precise invention for Nflich a patent is solicited, in such manner as

to distinguisih it from other inventions and from what is old. It must descrilbe completely a specific embodiment

of the process, machine, manufacture, composition of matter or improvement invented, and must explain the

mode )f operation or principle whenever applicable. The best mode contemplated by the inventor of carrying

out his invention must be set forth.

©0 In the case of an improvemient, the specification niust particularly point out the part or ftrts ofttbe

proceus, machine, manufacture, or composition of matter to which the improvement relates, and tIme dcescription

should be confined to the specific improvement and to such parts as necessarily cooperate with it :ir u; may be

necesiary to a complete understanding or description of it.
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Serial Number: 08/63 5,692 Page 3

Art Unit: 26151

The specification is objected to under 37 CFR 1.71 because as originally filed, it does not

pi ovide support for the invention as is now claimed.

2 Claim s 42 -46 are rejected under 3 5 U.S.C. 112, first paragraph, as containing subject

matter which was not described in the specification in such a way as to reasonably colivey to one

skilled in the relevant art that the inventor(s), at the time the application was filed, had

possession ol the claimed invention.

Applicant oAxn application teaches away from using analog signals by means of AID

converters (page 8, lines 13-20), therefor applicant's disclosure could not handle the

t ansmission of analog signals as are now claimed without introducing new subject matters.

Claim Rejections -35 IJSC § 103

i. The lfollowing is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not i(Ientically disclosed or described as set forth in
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art aire
such that the subject matter as a whole would have been obvious at the time the invention was made to a person
having ordinary skill binthe art to whinch said subject matter pertains Patentability shall not be negatived by the
matncr in which the invention was made.

4. Clains 30-46 are rejected under 35 U.S.C. 103(a) as being unpatentable over Toyashima

(US 5,229,850) in view of the applicant's admitted prior art (Fig. 1 of applicant's app]ica lion)

and further in view of Blackwell et al. (US 5,602,933).
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S&.rial Number: 08/635,692 Page 4

Art Unit: 2615

Newly amended claims 30-46 recites all limitations which were rejected by the first office

aution and the following additional features:

a. monitors for displaying (Prior art's fig. 1, element 22);

b. recorder (Prior adt's fig. 1, element 32);

c. a video switch (Prior art's fig. 1, element.,r) at

d. video switch's control (Prior adt's fig. 1, element 12).

e. first ana"log signal lines (Prior art's fig. 1, broken lines);

f sec.ond analog signal lines (Prior adt's fig. 1, broken lines);

g. third analog sinllns(ro r'ig. 1, broken lines); and

hn. system is connected to the local area network (LAN);

With regards to a-g: It is noted that Toyoshima does not particularly disclose all elemnerits fromn

ig.Applicant own prior adt's Figure 1 discloses all the above elements for use in the

surveillance camera system. It would have been obvious to one of ordinary skill in the art, at the

limie the invontion was made to modify the system of Toyoshimna to include all elements in the

applicant's admitted prior art. Doing so would help to better mnonitor and shorten the response

in-ie which is critical in case of al arm conditions.

With regards to hi: Toyoshima alone or in combination with applicant prior art does nol

particularly disclose that the entire surveillance system is being connected to the local area

network (LAN). Blackwell et al., teaches the using of the local area network in the rn-thod and

apparatus for verification of remotely accessed data. It would have been obvious for one of
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Seiijat Number 08/635,692 Page 5

Ar Unit: 2615

Ordinlary skill in the art at the time the invention was made to modify the system offToyoshinia to

interconnect with the local area network (LAN). Doing so would help to improve the reliability

of the system and also it is easier to share information with authority in case of alarm conrditions.

Response to Arguments

5. In response to applicant's argument that claim 4 stands rejected, the examiner respect fully

diiagrees. Claim 4 recites that: "the central station responds to receiving said alarm sign al by

transmitting a storage signal to at least one of said control mneans, said at least one of said control

means responding to said storage signal by inhibiting overwriting of said oldest video data in the

respective storage means controlled by said control means". Toyoshinia, in col. 6, lines 1- 19 and

in conjunction to Toyoshima's third embodiment disclosed in columns 11I- 12, clearly teaches that

the controller, in responding to the detection signal, first enables the AID converter, put the flame

n-iemory in a write-enable state, converts an analog signal to digital signal corresponding, to the

video of the object when the monitored particular event is detected, and stores the converted

sý gnal in the frame memory. Writing image signal in the frame MeMOry is made until 1h e frame

memory is filled to capacity and writing and reading are inhibited to maintain the stored video

s,grial, The iýmitations of newly amended claim 4 are therefor anticipated by Toyoshinma.

PATENT OWNER 
Ex 2014



Serial Number: 08/635,692 Pg

Art Unit: 2615

6. Any inquiry concerning this communication or earlier communications from the examiner

should be direoted to Nhon Diep whose telephone number is (703) 305-4648.

Kb.1)
Nlion Diep

March 5, 199"

GROUP 2600

Page 6
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
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Serial No.

For

Reuel A. Ely

08/635,692

DITSTRIBUTED VIDEO DATA STORAGE IN VIDE
SUTRVETT.LANCE SYSTEM

April 22', 1995

Examiner
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iP
2'S/ r7,

V.

C
N. Diet

2615i
K)

Box AF
Assistant Commissioner

fcr Patents
WasYington, D.C. 20231

S I R:

AMENDMENT

ease&

amerd the subject application as folLows:

IN THE CLAIMS

Cancel claim 43.

rewriting the same as below:

A video surveillaýnce system, comprising:

g~ a

and

3ata

lyie

video camera;

respecLive alarm sLgnal indicative of an alarm condi-ion;

Filed

2

a central station;

g a
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message means inter:connecting said centr:ýaL stiation,

said camera units and said sensors, for transmittirLg command

messages from said central station to said camera units and for

transmitting said alarm signals from said sensors to said central

station';

a plurality of monitors for receiving and displaying

video signals corresponding to video signals generated by s;aid

camera units;

a video switch;

first analog signal lines, connected between said

video switch and said camera units, for transmitting analog v-deo

SignLals from said camera units to said video switch; ard

second analog signal lines, connected between Said

video switch and said monitors, for transmitting analog vLdeo

signals from said video switch to said monitors;

said central station controlling said video swLtch

to couple selected ones of said first analog signalI lines to

selected ones of said. second analog signal lines to route analog

video signals from said camera units to said monitors;

said analog video sic[nals routed to sai.d moniz-crs

fromn said camera units including analog video signals cor-responding

to sgnas rtrivedfro sad dgital storage devices pursuant to

command signals transmitted via said message means from said

cent-ral station to said camera units

each of said camera units including~ control means

for controlling the respective digital storage devicet cDrate as

-42
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a ring buffer in which digrital video data represental-iVe of video

signals currently generated by the respective video.c camera is

written over oldest digital video data stored inlthe resDectivze

digqital.storage device;_ and

said central station respondinggto receiivingf an
S

alarm signal from one of said sensors by transmitt',nja storagýi

sigrnal to at least one of said control means, said at least one o)f

saic control means responding to said storage signal hv inhibit:in

oveiwriting of said oldest digital video data i-n tr-e respective

dig2tal- sts2age device controlled by said control means.

Claim 44, line 3, change "unit" to --units--.

REMARKS

Claims 4, 6-12, 30-42 and 44-46 remain in this appldcatLon,

claim 43 having been canceled in this amendment. It is noted that

the above -indicated amendment to claim 42 merely incorporates

therein the features originally recited in former claim 43, so -hat

no new issue is believed to be presented by this ame-adment..

The pending claims stand rejected and are now pDresented for

reconsideration in view of the following remarks.

The specification was objected to under 37 C.F.R. 1.71, and

claims 42 and 44-46 were rejected under 35 U.S.C. q112, first

paragraph, on the ground that the inventions rec: ted in those

claims are not supported by the specification. This obj,ection and

rejection are respectfully traversed.

it is believed that the Examiner has failed to consider the

passage at page 20, line 33 to page 21, line 22 of~ the present

- 3-
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application which provides explicit support for t.he features

recited in claims 4:2 and 44-46. Quoting from the first sentenCE! Of

that passage (page 20, line 33 to page 21, line 4) , the application

specif ically states that "1 [a]ls an alternative to the 'all -digita.L'

architecture shown in Eiq. 2, . .. it is also cort.emplated in

accordance with the invention to provide an architecture- like that

of JWig. 1, but utilizing camera units having local bufferi-Ig

capabilities like those of the unit illustrated in Fig. 3."1

Applicant also respectfully differs with the Examiner's

chaiacterization of the passage at page 8, lines 13-20 as "teaching

away' from using analog signals. That passage should clearly be

understood as describing the "all- digi tall' aspect of -he invention

described in the preceding paragraph (page 7, line -n4 to page 8,

line 12) , and is in no way inconsistent with the alternative system

architecture explicitly described at pages 20-21.

It is therefore felt that the objection to specLfication and

the rejection under §112 are not well foundeed and snould be

withdrawn.

The pending claims were "rejected under 35 U.S.C. §103(a) as

being unpatentabie over' an asserted combination of the Toyos[hima

and Blackwell et al. references taken with prior art. described in

the present application.'

Claim 4 is dLrected to a "video surveillance z3ystemll which

includes "a central station", "a plurality of video cameras"

It is assumed that the rejection under §103 was intended to
apply to claims 4 and 6-12, although this was not expressly stated
in the pending Office Action.

-4 -
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located remotely from the central station, and "a 'iourality Of

storage means, each located remotely from" the central station,

each of the storage means "being associated with a respective one

of the video cameras for storing diqital video data r(-piesentat ive

of the video signal generated by the respective video-- cameral.

Claim 4 further recites "connection means for forming a signal pa-h

between' the central station and each of the storage means, tie

connection means "including a plurality of control. means ea:st

operatively connected to a respective one" of the Storage Means

"toy controlling the respective storage means to operate as a ring

buffer in which digital video data representative of video signals

currently generated by the respective video camera iS written over

oldest digital video data stored in the respective StoDrage means".

Further elements recited in claim 4 are "sensor means for

generating an alarm signal indicative of an alarm ccnditLion", and

"means for transmitting" the alarm signal from the SenSo-r means to

the central station. ,Claim 4 concludes with the recitation zAtat

the central station "responds to receiving" the alarn signal "by

transmitting a storage signal to at least one of" the control

means, and that the control means responds to the stor-age si3nLal-

"by inhibiting overwriting" of the oldest digital video) data in the

resDective storage means controlled by the control means.

T'hus, to highLight a key feature of claim 4 which is believed

to jDatentably distinguish claim 4 from the prior art oLE record, the

central station receives an alarm signal and respondE;-to t.he alarm

signal, by transmitting a storage signal to a storage device located

5 -
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remotely from the central station, to "freeze" (inhibit overwriting

of) video data in the remotely located storage device. Such a

"central station" which freezes the video data stored in a storage

device remotely located from the central station simply is not

disclosed or suggested by the Toyoshima reference nor by the ot.her

pricr art of record. The "controller 16" referred -o at col. 6,

line 1-19 of Toyoshima cannot satisfy the claimed 'cent-raL stati-on"

since Toyoshima's controller 16 only controls storage devm-ces

(e. c ,frame memories 13) which are co -located with the control-ler

16 . 2 It: therefore is not the case that Toyoshima "anticipat:es"

claim 4, and it is submitted that claim 4, and its dependent, claims

6-12, are patentable over the prior art of record.

Claims 30 and 40 are both directed to "all-digital" vLdeo

surveillance systems in which a local area network (L,VI) is used to

transmLt digital video data from video camera/video data storage

unit:s to a central station. In addition, in claim 40 the LAN also

transmits digital video data from the central stationi or from the

camera/storage units to video display monitors.

in explaining the pending rejection of claims --0 and 40, the

Examiner conceded that neither the Toyoshima refer-ance, nor the

prior art system described in the present application, inicludes the

2 It is noted that the arrangement recited in claim 4, :in which
the central station reacts to alarm signals by select ixely freezing
týhe contents of remotely- located video data storage devices,
provides much more flexibility In terms of' assIgning (or~
reprogramming assignments of) associations between alarml sensor
devices and video cameras/memory units to be controlled iýn response
to the outputs of sensor devices; than is possible in the system
architecture shown in the Toyoshima reference.
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feature of using a LAN to transmit digital video data. frain video

camera/video data storage units to a central station. However, the

Examiner attempted to make up for this deficiency by relying on the

teachings related to use of locaJ area networks in the Biackwell et

al. reference.

Applicant respectfully urges that the actual teachings of tile

Blackweli et al. reference do not support the Examiner's reliance

the reon. As far as the applicant is able to determine from tne

Blackwell et al. reference, the LAN'b shown therein are only used

for local communications, and so fail to teach transmitting vi-deo

signals between video camera/video data storage units and a central

station via a LAN. Moreover, it is not seen that the Blackwell

refEýrence ever indicates that the LANs are used for transmitting

vidE!o data.

It is therefore submitted that the prior art relied upon by

the Examiner fails to disclose the ciaimed features of using a LAN

to -ransmit digital video data from a camera/ storage unit to a

central statton or from a central station or came -a unit to a

display monitor. Claims 30 and 40 are thereficre believed

patentable over the prior art of record.

The respective dependent claims 31-39 and 41 are also

submitted as patentable on the same basis as the parent LndependEnt

claLms 30 and 40. In addition, claim 32, which is dependent on

claim 30, recites that digital video data transmitted via the LAN

from one of the camera units to the central station is

retransmitted via the LAN from the central station '-o- one of the

-7
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video display monitors. This feature, as well, is abseýnt, from the

prior art relied upon by the Examiner.

Claim 42, as now amended (i.e., as equivalent to former claim

43) fecites a central station which responds to receipt of an alarm

signal by transmitting a storage signal to at least one control

means present in a respective video camera/digital video storage

unit to inhibit overwriting of the oldest digital vTideoD data in the

respective storage unit. Among other functions, the central

station also controls a video switch. No such central station

which sends a signal to "freeze" data in a camera/sto)rage unit is

disclosed in the Toyoshima reference or elsewhere in the prior art

of record. Claim 42, as now amended, is therefore submitted as

patentable. The remaining dependent claims 44-46 are- believed

patentable on the same basis.

It is believed that all of the pending rejections have now

beenL overcome, and that the application is in co:ndition for

allowance. Passage of this case to issue is respectfully

requestLed.

Respectfully submitted,

Nathaniel Levinv
ROBEN, BLECKER, DALEY & DRISCOLL Registration. No. 34,3650
330 Madison Avenue
New York, New York 10017
(21:2) 682-9640
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Below fs a communication from the EXAMINER In charge of this application

COMMISSIONER OF PA TENTS AND TRADEMARKS

ADVISORY ACTION

gTHE PERIOD FOR RESPONSE:

a) []is extended to run -______ or continues to run from the date of the final rejection

b) ~2Jexpires three months from the date of the final rejection or as of the mailing date of this Advisory Action, whichever is later. In no
event however, will the statutory period for the response expire later than six months from the date of the final -Ejection

Any extension of time must be obtained by filing a petition under 37 CFR 1 136(a), the proposed response and the appropriate fee.
The date on which the response, the petition , and the fee have been filed is the date of the response and also thecdate for the
purposes of determining the period of extension and the corresponding amount of the fee. Any extension fee pursuant to 37 CFR1
1 17 will be calculated from the date of the originally set shortened statutory period for response or as set forth in b)i above

[]Appellant's Brie is due in accordance with 37 CFR 1I192(a).

SApplicant's resp3nse to the final rejection, filed aA~ .4-..hsbe osdrdwt hefloigefc,bti sntdee
to place the aprlication in condition for aliowance: ha encniee it h olwn fet,bti sntlee

1flThe proposed amendments to the claim and /or specification will not be entered and the final rejection stands tecause:

a [_] There is no convincing showing under 37 CFR 1 116(b) why the proposed amendment is necessary and was not earlier
presented

bý F-j They -also new issues that would require further consideration and/or search (See Note).

c El1 They raise the issue of new matter (See Note).

d. FE1 They are not deemed to place the application in hetter form for appeal by materially reducing or simpiPying the issues for
appeal

e. El They present additional claims without cancelling a corresponding number of finally rejected claims

NOTE.

2. El Newly proposed or amended claims--.. would be allowed if submitted in a separately filed amendment cancelling
the non-allowable claims

3. Upon the fi ing an appeal, the proposed amendment X wilt be enteredi El wili not be entered and the statu,1 of the claims will
be as follows

Claims allowed:
Claims objected to: ______________________

Claims rejected:hLLL.AL..3 41

H oDwever;

SApplicant's response has overcome the following rejection(s)-

4 lTh affida',it, exhibitor request for reconsideration has been considered but does not overcome the rejectior beCauIseO-__

5. F- The affida0i or exhibit will not be considered because applicant has not shown good and sufficent reasons why it was not earlier
presented

The proposed c rawing correction El has [0 has not been approved by the examiner.

ElOther
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IN THE UNITED STATES PATENT AND TRADEMARK OFF'ICE

BEFORE THE BOARD OF PATENT APPEALS AIPA INTERFERENCES

Reuel A. Ely

08/635,692

/
/

/

- WAI
DISTRIBUTED VID 4) DATA STORAGP-eIH
VIDEO SURVEILL CE SYSTEM

April 22, 19962

N. Diep

2615 /1

tant Commissioner
Patents

ngton, D.C. 20231

NOTICE OF APPEAL

Applicant hereby appeals the decision of the Eyaminer

.ng final rejections of claims 4, 6-12 and 30-46 in the

ýe Action mailed in the above application on March 18, 1997.

This notice of appeal is filed by mail certification on this

day of June, 1997.

Thie fee for the notice of appeal ($300.00) is covered by our

ided check in that amount. Authorization is granted herecyý

he charge of any further fee in connection with thiis appeal
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L athaniel Levin
Reg. No. 34,860
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IN,,HEUNITED STATES PATENT AND TRADEMARK OFFICE

ký,IU,)H p: ca Reuel A. Ely

08/635,692

For

F ile&d

Examiner

Art Unit

DISTRTBUTED VrDEO DATA STORAGE
IN VIDEO SURVEILLANCE SYSTEM

L6 -2,ct q

April 22, 1996

N. Diep

2615

Ass-stant Commissioner
for Patents

Washington, D.C. 26231

S, I Rk:

REQUEST AND FEE FOR EXTENSION OF TIME

Request is hereby made for an extension of the time for

filing an Appeal Brief. A Notice of Appeal for the above--

identified application was filed on June 10, 1997. 'Phe

ini-ially-set two month period for filing an appeal or-ef based

on :he filing of the Notice of Appeal expired on JuIV 10, 1997.

An Dppeal Brief is accordingly filed herewith on this l0th day of

September, 1997. A one-month extension is sought, tc and
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(212) 682-9640

Marylee Jenkins
Reg. No. 37,645
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including September 10, 1997, and the fee of $110 in paýyment

such extension is filed herewith. Authorization is cranted

00HWkW35nh the charge of any additicnal fee support'_r.g entry

the accompanying response to our Deposit Account 18-16,44.
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SH)SP19 PATENT
-u CZ -430

N UJTHt~ ]TED STATES PATENT AND TRADEMARK OFI'ICE
IQ' BOARD OF PATENT APPEALS AND INTERFERENCES

Applicant

Serial No.

For

Filied

Reuel A. Ely

08/635,692

DISTRIBUTED VIDEO DATA STORAGE
SURVEILLANCE SYSTEM

,:=*DCa

1I4 VIDEO

April 22, 1996

N. DiepExaminer

Art Unit (2615>

Assistant Commissioneri

Wash{ngton, D.C. 20231

Sir:

APPLICANT'S IBRTEF ON APPEAL

By Notice of Appeal, timely filed on June 10, 1997 by mail

certification, Applicant appealed from the decision ot the Examiner

stating final rejection of claims 4, 6-12 and 30-46 in the Off-ce

Action mailed in the above application on March 18, 1997.

This brief is tiled in triplicate with an AppendiK,. A check

for $300 for payment for filing this brief on appeal pursuant to 37

C.F.R. § 1.17(f) is enclosed here-with.
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000001A141 O%X9ý &ated in an Assignment o)f record herein, the subject

application is assigned to Sensormatic Electronics Corooration, a

Delaware corporation. The Assignment was recorded ait Reel '7996,

Frame 0642 on April 22, 1996
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TI. Related AiDoeals and interferences

There are no related appeals or interferences known -o

appellant, his undersigned representative or assignee which will

directL-y affect or be directly affected by or have a bearing on thie

Board's decision in the pending appeal.

III. Status of Claims

The claims which have been rejected and are or. appeal are

claims 4, 6-12, 30-42 and 44-46, of which claims 4, 30, 40 and 42

are in independent form. Claims 1-3, 5, 13-29 and 43 have been

canceled. No claims stand allowed. The attached Atopendix sets

forth all appealed claims.

IV. Status _of_Amendments

An Amendment after final action was filed on Apri.L 29, 1997 by

mail certification for the purpose of amending claims 412 and 44 and

canceling claim 43. In the Advisory Action mailed on Mlay 13, 1997,

the Examiner indicated that the Amendment after final action would

be entered upon filing of a Notice of Appeal and an Appeal Brilef.

Further in the Advisory Action, the Examiner indicate--d that the

Amendment after final action had overcome the objec,tion to the

Specification pursuant to 37 C.F.R. § 1.71 and the rejection of

claims 42-46 pursuant to 35 U.S-C. § 112, first paragraph.

Accordingly, the above statement of the Status of Claims and the

attached Appendix take into account entry of the Amendment after

firal action.

2-
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V. Summary of Invention

The present invention is directed to a video surveillance

system that can store video signals corresponding ao conditi-ons

before, during and after an alarm event with the stared signals

being available for subsequent, review and permanent reLording (Page

8 j. ines 28-35).

The video surveillance system 100 as shown in Figs. 2 and 3

inc__ud!s a central control station 102 and a plural Lty of video

cameras 130 each mounted inside a camera unit 114 (Page 9, lines

28- ý3; Page 11, lines 8-12) . A video data buffer memory 1_50,

sto:-ing compressed video data generated by a camera 130, is mounted

with each camera in a respective camera unit 114 (Pagz! 12, lines 7-

9 and lines 17-22; Page 13, lines 19-28; Fig. 3) . I.f an alarm

sigi~al is generated by a sensor 120 indicating an alarm condition,

the alarm signal is transmitted to the central staticni 102, which,

in turn, transmits a signal to one. of the camera units~ 11.4, causing

the data buffered in the buffer memory 150 of the camera unit to be

protected from being overwritten (Page 5, lines 3-8; Page 13, lines

24-35) . The compressed video dat.a recorded by the camera 130 can

then be retrieved for display or tape-recording by the central

control station 102 (Page 5, lines 27-35; Page 18, line 35 to Page

19, line 8).

The video surveillance system operates through a local atrea

network ("LAN") 132 connected to the central statiar 1.02, camera

units 114, monitors 116 and sensors 120 to provide an "all-digital",

vLceo surveillance system (Page 30, lines 2-9; Page 20, line 33 to

3
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Page21, ine ; Fi. 2) this permits digital video data

generated by the camera 1.30 and stored in the memory 150 to be

transmitted to the central station 102 as well as the transmisE.ion

of alarm signals from the sensors 120 indicating an alarm condition

to be sent to the central station .102 (Page 4, lines 1-9

lines 3-;-; Page 6, lines 1-10; Figls.

Page 5,

2 and 3).

VI. Issue

Since the objection to the Specification and the Section 112

rej ect ion of claims 42-46 were overcome by the Ame-ndment after

final action, there is only a single issue remaining on appeal.

The single issue on appeal is whether the Examiner was in

error Ln rejecting the independent claims1 under 35 US..C. § 103 (a)

as being unpatentable over Toyoshima, U.S. Patent No. 5,229,850

("T(Dyeshima reference") in view of Applicant's admitred prior art

(Fiq. L) ('Applicant's admitted prior art") and further in view of

Blackwell et al., U.S. Patent No. 5, 602, 933 ("Blackwell

ref Erence").

VII. GrouDinc of Claims

For purposes of this appeal,

rejection of

Applicant

the independent clatms, relyinc

will address only the

g on Ex _La-te Kochan,

131 U.S.P.Q. 204 (Ed. App. 1960), for allowance of the- dependent

1 It is assumed that the rejection under 35 U. S.C. 5 130 >)
was in-tended to apply as well to independent claim 4 a]lthough the
rejection of independent claim 4 was not expressly sitated in the
OffiCE: Action mailed on March 38, 1)9'?.

-4-

et al.

line 1; Fig. 2) .Page 21,
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claims, since they differ in scope from the parent- indepenckent

claims submitted as being patentable. In this connection, it is

fully appreciated that the Board, should ft not reverse tae

Examiner on the rejection of the Independent claims, w[l[- summarily

dispense with any consideration of the dependent cliams.

The claims fall into two groups, namely, inideperdenit claims 4

and 42 and independent claims 30 and 40. Independent claim 4 and

independent claim 42 and their corresponding dependen- claims (3-12

and claims 44-46, respectively, will stand or fall together.

Independent claim 30 and independent claim 40 and their

corresponding dependent claims 32-39 and claim 41, respectively,

will- stand or fall together. Argument is provided separately for

independent claims 4 and 42 and independent claims 30O and 40 as

thevz do not stand or fall together.

VIIE. Argument

There are no rejections or objections under 35 U.S.C. § 112

nor any rejections under 35 U.S.C. §§ 101 or 102 or ui-der 37 C.F.R.

§1.71.

Although the final Office Action mailed on March LB, 1997 does

not clearly state the grounds on which independent claim 4 stands

rejected, for purposes of this appeal brief, it is assumed Lhat all

of the independent claims stand rejected under 35 U.S.C. § 103 (a) .

A,s will be shown, it is believed that the teachings of the

prior art do not support the Examiner's conclusion that the present

invention, as recited in the independent claims, is obvious.

-5
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A. Discussion of the Apnlied Prior Art

1. The Tovoshima reference

The Toyoshima reference discloses a video monl-ori-inqr system

that includes a memory for storing arid transmitting a video signal

immEadiately following the occurrence of an event.

In the system of Toyoshima, a sensor 15 detects ':lie occurrence

of a particular event and a detection signal from the Sensor 15

indicative of the occurrence is input to a control.ler 16 of a video

transmitter 1. When the cont roller 16 receives the detection

signal, it first enables a A/D converter 12, puts thi- frame memory

13A in a write-enabled state, converts the digital video signal to

an analog video signal corresponding t-o the video oft the Object

when the monitored particular event, is detected, and stores t-he

converted signal in the frame memory 13A. Writing Image signals

into the frame memory 13A continues until the frame memiory 13A is

filled to capacity. Writing and reading are then inhibited to

maintain the stored video signals. When writing to the frame

memory 13A is inhLbited, the other frame memory 13Bh Js put in a

write- and read-enabled state. Subsequent video frames are then

temporarily stored in the frame memory 13Bh and seqiuenLiaLly read

out.

'T'he controller 16 of Toyoshima Js also responsihLe tor sending

video signals from the transmitter 1 to the vide-o receiver 2

througha a transmission path 3. The transmitted vide-o signials, are

then reproduced by the video receiver 2 whic- -npits thle

denodulated analog video signals to a CRT display 24 at a control

6
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console 26. The console 26 of Toyoshima permits theý operator to

request transfer of the video stored during the occurre-nce of the

particular event or to request oi instruct terminat ion of a

mon:-toring event.

2. Applicant's admitted nrior art

Applicant's admitted prior art is directed to a conventional

Closed-circuit video surveillance system as shown in Ii. of the

app Lication.

The surveillance system 10 includes a host: CCUmpuIter 12, a

video switch 14, video cameras 20, monitors 22, control consoles

24, sensor devices 26, a user interface 30 and v--deo cassette

recorders ("VCRsI) 32. The host computer 12 controls the operation

of the system 10 with a local area network ("LAN") 28 providing for

interchange of command, status and alarm data between the host

comouter 12 and the cameras 20, control consoles 24 and sensors 26.

The host computer 12 of the system 10 can: (1) permit video

signals that were previously recorded by the VCRs 32 to be

selectively routed through the switch 14 for viewing on one or more

of the monitors 22 or to be played back on the VCRs 3-2; (2) alert

a systtem operator to an alarm condition so that pre-determined

camera movements and routing of corresponding video s--gnals to pre-

selected monitors 22 can be automatically actuated in response to

the alarm condition; and (3) issue a command to be se-nt to control

movement of the cameras in response to pre-programme,- SUrveillance

-7-
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routines or in response to operator input through tiLe contro)l

consoles 24 or the user interface 30.

3. Blackwell et al. reference

The Blackwell et al. reference discloses a remote verification

system which includes a plurality of remote terminals 20, 22 and :24

positioned in a remote location (the "remote locatAEcril) and a

pluiality of verification terminals -30, 32 and 34 poE;t.toned at a

central- verification facility (the "verification location"). ThLe

remote terminals are interconnected for coDmmunicatio-n with each

other via a local area network ("LAN') .The verifi cat ioni terminals

30, 32 and 34 at the central verification facility are also

intEýrconnected and form another local area network. ("1LAN"1).

Communication between the terminals at the remote locat Lon and the

terminals at the verification location is provideýd through a

communications network 36. (see Fig. 1 and col. 5, 1. 65 to col. 6,

1. L4).

B. Indernendent Claim 4

1. Examiner's Comparison of Independent Claaim 4 with
the Applied Prior Art and Reasons Underlying the
Final Rejection

Since only paragraph 5 of the Final Office Acti-on (Paper No.

S mailed on March 18, 1997) mentionsý claim 4, it appear's that the

Examiner relied on just the Toyoshima ref erenCe to reject

independent claim 4. In the apparf:nt rejection of claim 4, the

Examiner recites the following claim language:

8-
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*... the central station responds to receiving
said alarm signal by transmitting a storagIe
signal to at least one of said control mea-s,.
said at least one of said control mea-ns
responding to said storage signal by
inhibiting overwriting of said oldest video
data in the respective storage meains
controlled by said control means.

The Examiner then points to disclosurne in the Toyoshiina referE!n:!e

at "rcol. 6, lines 1-19 and in conjunction to Toyoshima's third

embodiment disclosed in columns 11-12.1 It should -)e noted that

while the Examiner's rejection of independent claim 4 appears toD be

a Section 103 rejection, the Examiner concludes with the stateMent

that- "(t] he limitations of newly amended claim 4 are therefor

anLt-cioated by Toyoshima." (emphasis added)

2. Grounds for Reversing the Rejection -Argument: on

Behalf of Patentability of Indeipender., CLaim4

With reference to the attached Appendix, independent claiMr 4

is directed to a video surveillance system, which comprises:

a central station:

a plurality of video cameras, locaLed
remotely from said central station, f or
generating týespective video signals;

a plurality of storage means, eaChl
located remotely from said central station and
associated with a respective one of the video
cameras for storing d.igital video data
representative of the video signal generated
by the respective video camera;

connection means for forming a SigrLal
path between said central station and each of
said storage means, said connect-ion Mealns-
including a plurality of control means eaC!1
operatively connected to a respective one Of
said storage means for controlling the--

9
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respective storage means to operate as a ring
buffer in which digital video dazt-a
representative of video signals current Ly
generated by the respective video camera Ls
written over oldest digital video data Stowed
in the respective storage means;

sensor means for generating an alEEi-m
signal indicative of an alarm condition; anId

means for transmIitting said alarm signal
from said sensor means to said cent ralI
station;

videýo data in the remotely located storage device.

With respect to the Toyoshi-ma reference, its video monitoring

sys:em lacks a central station that inhibits overwriting of video

data stored in a storage device remotely located from the central

t i a c'l imard The co r+- ll, -r Ic ,-F -ý-'b,,- ,t'-ý- A-.-4 1 ~ L½±~ W L U Lt W iL~JLL~LY I/

disclose or suggest the central station, as claime!d, since the

controller 16 only controls storage devices (e.g. , frame memories

13) that are located with the controller 1.6. (see Fig. L of

Toyoshima) Further the controller 16 of Toyoshima does riot

-to0

wherein said central station responds Lo
receiving said alarm signaL by transmitting a
storage signal to at least one of said controlý
means, said at least one of said control means'
responding to said storage signal by
inhibiting overwriting of said oldest digital
video data in the respectivye storage means
controlled by said control means.

The video surveillance system of independent. claim 4 rec [tee

in pertinent part a central stat ion that receives ar al arm signal

from sensor means by transmitting means and that resoonds to the

ala-m signal by transmitting a storage signal to a szovage device

located remotely from the central station to inhibit ove rwri ting of

PATENT OWNER 
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disclose or suggest a central station that receives an alarm signal

from sensor means by transmitting means and responds to the alarm

signal by transmitttng a storage signal to a storage device Located

remotely from the station to inhibit overwriting of video data

stored in a storage device.

Nor does the control console 2(; disclose or sugýgest such a

central. station. Rather the Toyoshimna reference only discloses

that the control console 26 controls and receives information

concerning the video cameras and does not disclose or suggest that

the control console 26 receives an alarm signal from the sensor 15.

Rather the sensor 15 sends the detection signal of the occurrence

of an abnormal event to the controller 16.

The system of the present invention provideýs increased

flexibility in terms of assigning or reprogramming assi-gnments of

associat ions between alarm sensor devices and video cameras/memory

units to be control led in response to the output of sa,nsor devices

than is possible in the system architecture in the Toyoshima

reference. This is based upon the alarm signal being sent to the

cent-ral station for handling by the cenLral station. 4dditionally,

by having the alarm signal sent to the central station, the system

operator is provided with direct knowledge of the alarm condition.

By c:ontrast, in the Toyoshima reference, a communical-ion path must

be established between the video transmitter 1 and the video

receiver 2 before information relating to the alarm is provided to

the operator.

-1.1 -

PATENT OWNER 
Ex 2014



it is therefore submitted that the Examiner's re-jectior, of

indeperident claim 4 based upon the Toyoshima reference is in error

and that the video surveillance system of independe-.t- claim z is

not as in the wards of the Examiner "anticipated" by Toyoshima.

Although the Examiner does not appear to apply Applicant's

adm'-tted prior art. to independent claim 4 in the final Office

Act -on, it is submitted that Applicant 's admitted prtc(-.r art does

not disclose or suggest the video surveillance system, as claimed.

Particularly, Applicant's admitted prior art does not disclose a

pluc-ality of storage means or connection means, as cla:.imed. Nor

doeo Applicant's admitted prior art disclose a central sLation tbat

responds to a received alarm signal. by transmitting a storage

signal to inhibit overwriting of video data stored in Lhe storage

device remotely located from the central station, as claimed.

The Examiner also does not. appear to apply the 13-ackwell et

al reference to independent claim 4 in the final Office Action, it

is nevertheless submitted that the Blackwell et al. -efe-_rence does

disclose or suggest the video surveillance system, aIS Claimed.

Tndependent claim 4 should therefore be held patentablt..

independent claim 42 also recites the feature that,- the central

station responds to receiving an alarm signal froir a Sensor by

transmitting a storage signal to at least one of control means to

inhibit overwriting of the oldest digital video data in the

respective digital storage device controlled by control means.

Indepe,ndent claim 42 should therefore be held patentable on the

samTe basis as independent claim 4.

-12--
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C. TndepDendent Claim 30

1. Examiner's Comparison of Independent 'Laim 30 wi:-h
the Applied Prior Art and Reasons Underlying t-ie
Final Reteto ______

Tn paragraph 4 of the Final Office Action (Paper N(:o. 5 mailed

on Varch 18, 1997) , the Examiner acknowledged that 'Tcoyashima aloae

or urn combination with applicant prior art does not ocarticularlv

disclose that the entire surveillance system is beincl connetdt

the local area network (LAN) . ' The Examiner, however, cont inued by

statýing that "Blackwell et al., Leaches the using of the local area

network in the method and apparatus for verification of remotely

accessed data" and that it would have been obvious ':o modify the

system of Toyoshima to interconnect with the local area netwcrk

(LAN) .1

2. Grounds for Reversing the Rejection -Argument on

Behalf of Patentability of Indenpeident: Claim 30

Independent claim 30 is directed to a video siurveillance

syszem, which comprises:

a central station;

a plurality of camera units e a Ch
including a respective video camera fo0rý
generating respective video signals an6 a
respective digital storage device for storing
digital video data representative of the v-.deo
signal. generated by the respective vc[eo
camera;

a plurality of sensors each for-
generating a respective alarm signal
indicative of an alarm condition; and

a local area networ,k (LAN) connectied
among all of said central station, said catrera

13
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units and said sensors, foi- transmitting szLLd
digital video data from said digital storagce
devices to said central station an(d for
transmitting said alarm signals from saLd
sensors to said central station.

The video surveillance system of independent claim 30 recites

in pertinent part the use of a local area network ("LAN") connected

to the central station, camera units and sensors to-, transmit

digital video data from a digital camera/storage unit to the

central station and to transmit alarm signals from the sensors to

the central station.

As acknowledged by the Examiner in the rejection, neither the

Toyoshima reference nor Applicant's adimitted prior art , alone or in

alleged combination, discloses or suggests a video surveillance

system connected by means of a LAN so that digital v'ideo data can

be :-ransmitted from a digital camera/storage unit to the cenl-ral

station and alarm signals from the sensors can be t-ansmitted to

the central station.

Nor does the Blackwell et al. reference disclcse or suggest

such content. The Blackwell et al. reference discloses a remote

verLfication system which includes remote terminals Positioned at

a remote location and verification terminals of a central

verification facility positioned at a verification ]ocation. The

remote terminals are interconnected for communication with each

other via one LAN and the yerification terminals are -rLterconnected

for communication with each other via another LAN. Communicati-on

between the remote terminals and the central verificaL Lon facility,

however, is provided through the communications network -36. (See

-14ý
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Fig. 1 of Blackweli et al.) There is no suggestion that a LAN

connects among all of the central station, camera units and sensors

to transmit digital video data from d digital camera/storage uJnkt

to a central station and to transmit alarm signals from thte sencocs

to the central station. Nor is there any suggestion t-nalt the LANs

of Blackwell et al. transmit vLdeo data f rom a digital

came:ra/storage unit to a central station and transmit allArm signals

from sensors to the central station, as claimed.

Even if the references were combinable, as suggested, such

alleged combination would not disclose or suggest. the vLdeo

survreiLlance system, as claimed. The LAN disclosed in Blackweli et

al. does not disclose connection of an entire system. Nor is there

any suggestion for such an interconnection in any of the appLied

prier art. Rather, similar to thŽe Toyoshima reLeýrenceý wnich

discloses a transmission path 3, the system of Blackw~ell et al.

disc:loses a communication network 36. Accordingly, no connection

via a LAN among all of the central station, camera units and

sensýor s to transmit digital video data f rom a digital

camera/storage unit to a central station and to t--ansmit alaLrm

signals from the sensors to the central station, as claimed, is

disclosed or suggested by the prior art.

I-t is therefore submitted that the Examiner has engiaged in

improper hindsight to the subject application in the r-.jection of

independent claim 30 and is therefore in error with respect to' the

rejection. Independent claim 30 should therefore -be held

patentlable.

-15-
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Tindependent claim 40 also recites the feature that a local

area network is connected among aLl of the central at at ion, camera

uni,-s and monitors for transmittLng digital video data- from digital

storage devices to the central station and for tranismitting the

digi-tal video data to the monitors from at least one ot the central

station and the camera units. Tndependent claim 40 should

therefore be held patentable on the same basis as ind(ependent claim

30.

TX. Conclusion

Trhe final rejection of the claims based on the ToyoshLma

reference, Applicant's admitted prior art and the Black'well et. al.

reference is deficient since this applied prior art, either alone

or in alleged combination, fai]s to disclose or suq-rest the video

surveillance system, as claimed. it is therefore requested tnat

the Board reverse this final rejection and find the claims to be

patentable.

ROBIN, BLECKER, DALEY! & DRISCOLL
330 Madison Avenue
New York, New York 10017
(2:-2) 682-9640

Respectfully7 submitted,

Marylee Jenkins
Reg. No. 37,645
An Attorney of Record
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Patent Appin. No. 08/635,692
C4-430

APPENDIX - CLAIMS ON APPEAL

4. A video surveillance system, comprising:

a central station;

a plurality of video cameras, located remotely from said

central station, for generating respective video signails;

a plurality of storage means, each located remotely fýrom

said central station and associated with a respective one of the

video cameras for storing digital video data representative of the

video signal generated by the respective video camera;

connection means for forming a signal path between said

central station and each of said st-orage means, saLd connection

means including a plurality of control means each operatively

connected to a respective one of said storage means far controlling

the respective storage means to operate as a ring bnffer i-n which

digital video data representative of video sign.s -s currently

geneýrated by the respective video camera is written over oldE!St

digital video data stared in the respective storage means;

sensor means for generating an alarm signal .Lndicative of

an alarm condition; and

means for transmitting said alarm signal from said sensor

means to said central station;

wherein said central st-ation responds to :teceiving said

alarm signal by transmitting a storage signal to at- least. one of

said control means, said at least. one of said control means

-17-
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responding to said storage signal by inhibiting overwriting of slaid

oldest digital video data in the respective st orage meanIs

control-led by said control means.

6. A video surveillance system according to claim 4, wherein

said central station selectively transmits a retrieVe signal to0 a

seleýcted one of said control means, said selected r-ontrol means

responding to said retrieve signal. byi transmitting to said central

stat-ion digital video data read out from the storage means

controlled by said selected control means.

7. A video surveillance system according to clai m 6, furt-her

comprising display means associated with the central station for

displaying images corresponding to the digital video cao-a read cut

from the storage means and transmitted to the central- station.

B. A video surveillance system according to cl.i -m 7, furt-her

comprising a video tape recorder controilled by said ceýntral stat-ion

for recording signals corresponding to) the digital ViLdeo- data read

out from the storage means and transmitted to the central station.

9. A video surveillance system according to clW4, wherein

said connection means includes a common data transmi ssLon chaninel

by which command signals are transmitted from said central station

to said video cameras and digital video data read oat from said

storage means is transmitted to said central station.

10. A video surveillance system according to claim 4, wherein

said digital video data stored in said storage means and

transmitted by said data transmission channel is COMpressed digit-al

video data.

-18-
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1L. A video surveillance system according to claim 4, wherein

each of said storage means is a solid state memory.

1:2. A video surveillance system according to cl,5-m 4, wherein

each of said storage means is disposed in a respec:ive housing

together with the respective video camera.

30. A video surveillance system, comprising:

a central station;

a plurality of camera units each including a respective

video camera for generating respective video signals and a

reSpDeCtive digital storage device for storing di.gital video data

representative of the video sIgnal generated by the respective

video camera;

a plurality of sensors earh far generating a respective

alarm signal indicative of an alarm condition; and

a local area network (LAWý connected among all of said

central station, said camera units and said sensors, for

transmitting said digital video data from said digital Storage

devices to said central station and for transmitting said alarm

signals from said sensors to said central station.

31. A video surveillance system according to claim -W,

further compristing a plurality of monitors, connected to said LAN,

for receiving and displaying video signals corresponding to video

signals generated by said camera units.

32. A video surveillance system according -o claim 31,

wherein digital video data transmitted via said LAN f-rom one of

said camera units to said central station is retransmitted via said

-19--
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LAN from said central station to one of said monit-ors for display

on said one of said monitors.

33. A video surveillance system according to claim 31-,,

wherein digital video data is transmitted via said LAN directly

from one of said camera units to one of said monitorsz for display

on said one of said monitors.

34 A video surveillance system according t.: claim 3D,

wherein control signals are transmitted via said LAN from said

central station to said camera units for controllinu said camera

units.

35). A video surveillance syst-em according toc claim 30,

further comprising a camera control console, connecter. to said L,AN,

for generating signals for controlling said camera units.

36. A video surveillance system according _o claim 30,

further comprising a data recorder, connected to said LAN, for

recording digital video data transmitted via said LAlq.

37. A video surveillance system according to claim 30,

whe-eini digital video data is transmitted via said LAN Irom oen of

said camera units at substantiaLly the same time that a vi6eo

sigial corresponding to said digital video data is generated at

said one of said camera units.

38. A video surveillance system according to claim 3-0,

wherein digital video data stored iii one of said cE:miera units is

transmitted via said LAN to said central station from one of said

camera units in response to a retrieve command transmi:t_ted via said

LAN from said central station to said one of said camera units.

-20--
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39S). A video surveillance systzem according t2 claim 30D,

whem ein:

first digital video data is transmitted via E3a'-d LAN from

one of said camera units at substantitally the same t Lme that a

video signal corresponding to said first digital video data is

generated at said one of said camera units; and

second video data stored in one of said camera units is

transmitted via said LAN to said central station from siaid one of

said camera units in response to a ret rieve command transmitted via

said LAN from said central statiEon to said one of said camera

units.

40. A video surveillance system, comprising:

a centrat station;

a plural ity of camera units each includinci a respect-ive

video, camera for generating respective video siLgnals and a

respective digital storage device far storing digital video data

rep-cesentative of the video signal generated by the respective

video camera;

a plurality of monitor-s [or displaying video signals

corresponding to digital video data stored in said d:-cfital storage

devices; and

a local area network (LAN) connected among all- of said

central station, said camera units and said mionitors, Ifor

transmitting said digital video data from said digital storage

devices to said central station and for transmitting said digital
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video data to said monitors from at least one of sai d central

station and said camera units.

41 . A video surveillance system according to claim 40,

whereini said central station, said monitors and said camera units

are connected to each other only by said LAW.

42. A video surveillance system, comprising:

a central station;

a plurality of camera units each inicluding a

respective video camera for generating respective video signals and

a respective digital storage device for storing digital video data

rep -esentative of the video signal generated by the respective

video camera;

a plurality of sensors each for qenerating a

respective alarm signal i-ndicative of an aLlarm condition;

message means interconnecting said central station,

said camera units and said sensors, for transmiLting command

messages from said central station to said camera units and for

traasmitting said alarm signals from said sensors to said central

station;

a plurality of monitors for receiving 3and displaying

video signals corresponding to video signals generated by said

camera units;

a video switch;

first analog signal lines, connected between said

video switch and said camera units, for transmitting anialOg video

signals from said camera units to said video switch; and
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second analog signal t ines, connected hetween sa-.d

video switch and said monitors, for transmitting analog video

signals from said video switch to said monitors;

said central stat.io-n controlling said video switLch

to couple selected ones of said first analog SigrLal lines -o

selected ones of said second analog signal lines to route analog

video signals from said camera units to said monitors;

said analog video signals routed to sýaid monitors

fromt said camera units including analog video signals cor-responding

to szignals retrieved from said digital storage devices pursuant to

command signals transmitted via said message meatLS from said

cent-ral station to said camera units

each of said camera units including coIntrol means

for controlling the respective digital storage device to operate as

a r--ng buffer in which digital video data representaltive of video

signals currently generated by the respective viceo camera is

written over oldest digital video data stored in the respective

digLtal storage device; and

said central station responding to receiving an

ala-m signal from one of said senscrs by transmitting a storage

signal to at least one of said control means, said at least one of

said control means responding to said storage signal by inhibiting

overwriting of said oldest digital video data in the respective

digital storage device controlled by said control Means.

44. A video surveillance system according to) claim 42,

wherein said message means includes a local. area network (LAN)
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connected among said central station, said camera urAts and said

sensors.

45. A video surveillance system according to) claim 42,

wherein said analog video signals routed to said monitors from said

camera units include live video signals.

46. A video surveillance system according usclaiLm 42,

further comprising:

a plurality of video cassette recorders (VCRs) ; and

third analog signal lines, connected between said video

switch and said VCRs, for transmitting analog video signals from

said video switch to said VCRs;

said central station controlling said video switch to

couple selected ones of said first analog signal lines to selected

ones of said third analog signal lines to route analog video

siqaials from said camera units to said VCRs.
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Application/Control Number: 08/635,692 Page 2

Art Unit: 2713

DETAILED ACTION

Response to Amendment

1. Applicant's request for reconsideration of the finality of the rejection of the last Office

action is persuasive and, therefore, the finality of that action is withdrawn.

Claim Rejections -35 USC § 102

2. The following is a quotation of the appropriate paragraphs of' 35 U.S.C. 102 that form the

basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless --

(e) the invention was described in a patent granted on an application for patent by another filed in ihe Unaited
States 3efore the invention thereof by the applicant for patent, or on an international application by another who
has fulfilled the requirements of paragraphs (1), (2), and (4) of section 3710 of this title before the mnvrition
thereof'by the applicant for patent.

-. Claims 30-35, 38 and 40-41 are rejected under 35 U.S.C. 102(e) as being anticipated by

Schieltz (US 5,659,787).

Schicitz discloses a data communication network with highly efficient polling procedure

comprising the same video surveillance system comprises a central station and a plurailty of

3amera units each including a respective video camera for generating respective video signals and

a respective digital storage device for storing digital video data representative of the video. signal

generated by the respective video camera and a plurality of sensors each for generating a

respective alarmi signal indicative of an alarm condition and a local area network (LAN)
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Application/Control Number: 08/635,692 Page 3

Art Unit: 2713

connected among all of the central station, the camera units and the sensors, for transm,ttiirg the

digital video data from the digital storage devices to the central station and for transmitling the

a'arm signals from the sensors to the central station (Fig. 1, elements 18, 12, 30, col. 7, lines 25-

3 4 and col. 7, line 1-7) as specified in claims 30 and 40; further comprising a plurality of monitors,

c)nnected to the LAN, for receiving and displaying video signals generated by the canizýra units

(Fig. 1, elerme:nt 16) as specified in claim 3 1; wherein digital data transmitted via the LAN fromn

one of the camera units to the central station is retransmitted via thle LAN from the cen I at station

to one of the monitors for display onl the one of the monitors (Fig. 12, 18, 16) as specifled in

claim 32; whe,rein digital video data is transmitted via the LAN directly from one of tlhe camera

units to one cf the monitor for display on the one of the monitors (Col. 6, lines 4 1-44) as specified

i,i claim 33; wherein control signals are transmitted via the LAN from the central staticri to the

camera units for controlling the camera units and fuirther comprising a camera control console,

connected to the LAN, for generating signals for controlling the camera unit (Fig. 2, elements 4A6,

2 6) as specified in claims 34-35; wherein digital video data is transmitted via the LAN frorn one of

thle camera units at substantially tile same time that a video signal corresponding to the digital

video data is generated at the one of'the camera units ((Cot. 6, lines 48-54) as specified i!i claimi

.;7, wherein digil-al video data store,- in one of the carnera units is transmitted via the IA o the

(central station hirn one of the came(ra units in rcspou se to a retrieve commnand transnititted via thle

],AN from the central station to the one of the camera units (Fig. 2, element 22, 38, 36 and col. 7,
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Application/Cantrol Number: 08/635,692 Page 4

Art Unit: 2713ý

lines 45-57) as specified in claim 38; and wherein the central station, the monitors and the camera

units are conne-cted to each other only by the LAN (Eig.2) as specified in claim 41.

Claim Rejections -35 USC § 103

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness

rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as s,.t forn Ih in
section 102 of this title, if the differences between the subject matter sought to be patented and the pr ior art are
such that the subject matter as a whole would have been obvious at the time the invention was madeý io a person
having Drdinary skill in the art to which said subject matter pertains. Patentability shall not be negutived by the
manner in which the invention was made.

5. Claimis 36-37 and 39 are rejected under 35 U.S.C. 103(a) as being unpatentable over

S chieltz.

As applied to claim 30 above, Schieltz further discloses that the system can further

comprise a data recorder for recording digital video data (Col. 7, lines 25-34) as specified in claim

3-6 and first digital video data is transmitted via the LAN From one of the camera units at

substantially the same time that a video signal corresponding to the digital video data i s generated

at the one of'the camera units as specified in claims 37 and 39; it is noted that Schieltz faiils to

particularly dlisclose that:

a.the- data recorder, connected to the LAN, for recording digital video data traisnsiitted

via the LAN as specified in claim 36;
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Art Unit: 2713

b. first digital video data is transmitted via the LAN from one of the camera units at

substantially the same time that a video signal corresponding to the digital video datq is

generated at the one of the camera units and second digital video data stored in one of the

camera units is transmitted via the LAN to the central station from one of the camera units

in response to a retrieve command transmitted via the LAN from the central station to one

of the camera units as specified in claims 37 and 39.

With regard lo a: Even though, Schieltz fails to particularly disclose that the data recorder is

being connected to the LAN; however, the system Schieltz disclosed clearly teaches tbe using of

LAN network to connect various components of the security system such as camera units, camera

control consoles, system control, workstation, etc. It would have been obvious to one skil led in

the art at the time the invention was made to improve the system of Schieltz by connecting the

(data recorder to the LAN for better overall control and faster operation.

With regard to b: At column 6, lines 48-54, Schieltz teaches that video generated by the. cameras

ire transmitted to the system control module and after appropriate switching within thle systemn

control module, respective output video signals are provided to the monitors, it is the examniner's

opinion that the above process is subject to some time delay; however, the video generated by thle

cameras and the respective output video signals are provided to the monitors is considered to be

substantially at the same time. Therefore, claim 37 would not be given any patentable value over

Schieltz. With regard to the limitation of "second digital video data stored in one of the camera

units is transmitted via the LAN to the central station from one of the camera units in iesponse to
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a retrieve command transmitted via the LAN from the central station to one of the camera'Lunits".

The examiner considers this limitation as to be obvious over Sehieltz, since the data recorder as

taught by Schieltz is clearly used to record data for later review and with the LAN network, the

data recorded can be retrieved as desired by control signal sent from the syslemn control.

Allowable Subject Matter

6 Claims 4, 6-12, 42 and 44-46 are allowed.

Conclusion

7. The prior art made of record and not relied upon is considered pertinent to applicant's

disclosure.

a. Kristen (US 5,724,475) discloses a compressed digital video reload and play back

system.

Contact Information

8.Any inquiry concerning this communication or earlier communications from the examiner

,hould be directed to Nhon Diep whose telephone number is (703) 305-4648. If attemipts to

i each the examiner by telephone are unsuccessful, the examiner's supervisor, Tommy Chiin, can

1)e reach on (703) 305-4615.

Any response to this action should be mailed to:
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Apolication/Controt Number: 08/635,692 Pg

An Unit: 2713

Commissioner of Patents and Trademarks

Washington, D.C. 20231

or faxed to:

(703) 308-905 1, (for formal communication intended for entry)

or:

/
N. Die;

(1703) 308-5399, (for informal or draft communications, please label

"PROPOSED" or "DRAFT")

Hand- delivered responses should be brought to Crystal Park 11, 2121 Crystal Drive,

Arlington., VA., Sixth Floor (Receptionist).

SPRIMPA EMAMMNER

I )tober 7, 199 3

K/J

Page 7
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Applicantt Reuel A. Ely

Serial No. : 08/635,692

For . DISTRIBUTED VIDEO DATA STORAGE IN1 VIDEO
SURVEILLANCE SYSTEM NLCHVý

Filed . April 22, 1996 DfEC 6 1998
Examiner . N. Diep GrDup 2700
Art Unit : 2713

Assistant Commissioner for Patents
Washington, D.C. 20231

Sir:

RESPONSE

Applicant submits the following remarks in response to

Office Action dated October 9, 1998.

Claims 4, 6-12, 30-42 and 44-46 remain in this applicat

It is noted with appreciation that claims 4, 6-12, 42 and 44

have been allowed. Claims 30-41 stand rejected and are now

presented for reconsideration in view of the points set fort.

below.

Claims 30-41 were rejected as either being anticipated

or obvious in view of the Schieltz reference.

Claim 30 is directed to a "video surveillance system", wi

includes "a central station", "a plurality of camera units ea

including a respective video camera for generating respectivo

video signals and a respective digital storage device for

storing digital video data representative of the video signa'

gen.erated by the respective video camera"l, "a plura].ity of
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sensors each for generating a respective alarm signal indicative

of an alarm condition" and "a local area network (LAN') connected

among all of" the central station, the camera units and the

sensors, for transmitting the digital video data from,. the

digital storage devices to the central station and fzor

transmitting the alarm signals from the sensors to the central

station.

To emphasize the most pertinent aspects of claim '30,

appLicants note that each of the camera units includes "a

respective digital storage device" which stores digital video

data representing the video signal generated by the video camera

which is also part of the camera unit. Moreover, the LAN

transmits the digctital video data from the digital storage

devices included in the camera units to the central station.

The Schieltz reference, upon which the Examiner, exclusiveLy

relies, is commonly assigned with the present applic:ation, and

is primarily directed to a polling procedure to be carried out

in a local area network which interconnects devices making up a

video surveillance system. The video surveillance system

disclosed in Fig. 1 of Schieltz, and generally described at

column 6, line 13 to column 7, line 33 thereof is similar to the

prior art system shown in Fig. 1 of the present appLication and

described at page 1, line 12 to page 2, line 17 of l:he present

application. Applicant particularly notes that the surveillance

camera domes 12 shown in Fig. 1 of Schieltz are nowhere stated

in that reference to include the claimed "respective dicrital

-I-
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storage device for storing digital video data".

From the foregoing, it will also be understood that the LAN

26 shown in Schieltz is not used for "transmitting ... digitaL

video data from said digital storage devices to said central

station", as also recited in claim 30. Instead, in the video

surveillance system of Schieltz, the video signals generated by

the cameras 12 are transmitted to the central station ("system

control module 18"1) by way of a junction box 20 and input video

signal connections 22, which are shown as being separate from

the LAN 26. (See Fig. 1 and column 6, lines 41-44 of the

reference.)

it is therefore submitted that claim 30 is patentably

distinguished from the video surveillance system of Schieltz,

because of the recitation in claim 30 of the digital video data

storage devices included in the camera units, and the use of the

LAN for transmitting digital video data from the storage devices

to the central station. Claims 31-39 are all directly or

indirectly dependent-on claim 30, and are submitted as

patentable on the same basis as claim 30.

The only other rejected independent claim is claim 40.

Claim 40 recites the same features that were referred to above

in distinguishing claim 30 from the Schieltz reference!. These

are, to repeat, digital storage devices, included in each of a

plurality of camera units, for storing digital video data

generated by the video camera of the respective camera unit, and

usi4ng a LAN to transmit digital video data from the storage

-3-.
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devices to the central station of the video surveillance system.

Thus claim 40 is believed to be patentable on the same basis as

claim 30. Furthermore, claim 40 additionally recites that the

LAN interconnects a plurality of video display monitqKgs, with

the system central station and the camera units. Noting that

the LAN 26 shown in Fig. 1 of Schielitz is not connected to the

display monitors 16, it is submitted that this additional

feature provides another basis for patentability of claim 40.

Claim 41 is dependent on claim 40 and is submitted as

patentable on the same basis as claim 40.

In view of the foregoing, it is submitted that

patentability of all of the pending claims has been established.

Passage of this case to issue is respectfully solicited.

Respectfully submitted,

Nathaniel Levin
ROBIN, BLECKER & DALEY Keg. No. 34,860
33C Madison Avenue
New, York, New York 10017
(212) 682-9640

-.4-
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0*0$eA UNITED STATES DEr-ARTMENT OF COMMERCE
Patent and Trademark Office
Address: COMMISSIONER OF PATENTS AND TRA14DEMARKS

Washington, D.C. 202311

F-- PPLIGATION NOJ I!ILING DATE)
I FVrQ,7~','(

FIRST NAMED INVENTOR IATTORNEY DOICKET NO.'

I ii 1%1t ý: , I I:- II I
I I I ~r:~~i I

II :':.r'i,

-1 E~~~xAmINER ___]

ART §IIIII2'APER NUMBER]

DATE MAILED:

Please find below and/or attached an Office communication concerning this application or
peoceeding.

Commlssioner of Patents and Trademarks

I- FdI6 Copy

-L) S GPO 1993A37-638I80Q22

F

1:1, 1 .1 1 ý4 1 1
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IApplication No. IApplicant(s)

J. S Patent and TrAernark Office

PTO-326 (Rev. 9-95) Office Action Summary Part nf Paper No. 1

08/635,692 Ely
Office Action Summary EImie Gru-rtUi

Nhon Dielp 2713

SRes3ponsive to comminication(s) filed on Dec 11, 1998 _____________

El This acdon is FINAL.

E] Sir ce this application is in condition for allowance except for formal matters, prosecution as to the merits is closed
in acco'idance with the practice under Ex parte Oua yle, 1935 C.D. 11; 453 0.6. 213.

A shortened statutory period for response to this action is set to expire 3 month(s), or thirty days, whichever
is longjer, from the mailing date of this communication. Failure to respond within the period for response will cause the
application to become abandoned. (35 U.S.C. § 133). Extensions of time may be obtained under the provisions of
37 CFR 1. 136(a).

Disociiitior of Claims

X Claim (s) 4, 6- 1Z 30-42, and 44-46 is/are pending in the application.

Of the above, claim(s) __________________________ is/are withdrawn fromn consideration.

X1 Claimn(s) 4, 6-12, 42, and 44-46 is/are allowed.

Xl Clai im(s) 30-41 ___________________________is/are rejected.

El] Claitn(s) ____ __________________________is/are objected to.

L-1 Claims _____ __________________ are subject to restriction or election requirement.

Application Papers

Li1 See the attached Notice of Draftsperson's Patent Drawing Review, PTO-948.

0i The drawing(s) filed on _________ is/are objected to by the Examiner.

L]The proposed drawing correction, filed on __________is Elipproved LDisapproved.

LIThe specification is objected to by the Examiner.

LiThe oath or declaration is objected to by the Examiner,

Priori[y under 35 U.S.C. § 119
[F1 Aclinowledgement is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d).

[]Jio Elsome' LiNone of the CERTIFIED copies of the priority documents have been

I -- received.
F!received in Application No. (Series Code/Serial Number) _ ______

-i received in this national stage application from the International Bureau (PCT Rule 17.2(a)).
*Ce~rtified copies not received:;______________________________

LiAcI.nowledgemeit is made of a claim for domestic priority under 35 U.S.C. § 119(e).

Attachment(s)
[- Notice of Referenlces Cited, PTO-892
FIiInfo:rmation Disclosure Statement(s), PTO-1449, Paper No(s). ____

EIi Inte'rview Summary, PTO-413
[LI Not ice of Draftsperson's Patent Drawing Review, PTO-948

El Nol ice of Informal Patent Application, PTO-1 52

--SEE OFFICE ACTION ON THE FOLLOWING PAGES--
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AppliCation/Control Number: 08/635,692 Page 2

Art Unit:

DETAILED ACTION

Response to Arguments

I Applicant's arguments with respect to claims 30-41 have been considered but aire moot in

view of the new ground(s) of rejection.

Claim Rejections - 35 USC q 103

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness

rejections set fo~rth in this Office action:

(a) ix patent may not be obtained though the invention is not identically disclosed or described as set forth in
section 102 of this title, if the differences between the subject matter sought to he patented and the prior art are
sucl- that the subject matter as a whole would have been obvious at the time the invention was made to a person
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be qegatived by the
manner in which the invention was made.

3. Claims 30-41 are rejected under 35 U.S.C. 103(a) as being unpatentable over Schieltz, in

view of Toyoshima (both were cited in the previous Office Actions).

Sclhieltz discloses a data communication network with highly efficient polling procedure

comprising the same video surveillance system comprises a central station and a plurality of

camera units each including a respective video camera for generating respective video signals and

a plurality of sensors each for generating a respective alarm signal indicative of an alarmi condition

and a locaLI area network (LAN) connected among all of the central station, the camer a units and

the sensors, for transmitting the digital video data from the digital storage devices to the central

station anti for transmitting the alarm signals from the sensors to the central station ',Fig. 1,
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Application/Control Number: 08/63 5,692 Page 3

Art Unit:

elements 18, 12, 30, col. 7, lines 25-34 and col. 7, line 1-7) as specified in claims 30 and 40;

further comprising a plurality of monitors, connected to the LAN, for receiving and displaying

,,ideo signals generated by the camera units (Fig. 1, element 1 6) as specified in claim 3,1; wherein

digital data transmitted via the LAN from one of the camera units to the central station is

retransmitted via the LAN from the central station to one of the monitors for display ona the one of

the monitors (Fig. 12, 18, 16) as specified in claim 32; wherein digital video data is transmitted via

the LAN diructly from one of the camera units to one of the monitor for display on the one of Ihe

monitors (Col. 6, lines 4 1-44) as specified in claim 33; wherein control signals are transmitted via

the LAN from the central station to the camera units for controlling the camera units and fuirther

c omprising a camera control console, connected to the LAN, for generating signals for controlling

the camera unit (Fig. 2, elements 46, 26) as specified in claims 34-35; that the system can further

Comprise a data recorder for recording digital video data (Col. 7, lines 25-34) as specilied in claim

:36; and wherein digital video data stored in one of the camera units is transmitted via [hle LAN to

Ihe central station from one of the camera units in response to a retrieve command transmitted via

ihe LAN frorn the central station to the one of the camera units (Fig. 2, element 22, 38, 36 and

:ýol. 7, lines .45-57) as specified in claim 38; and wherein the central station, the monitors and the

.amera units are connected to each other only by the LAN (Fig.2) as specified in claim 4 1. It is

roted that Schieltz fails to particularly disclose that:

a. a respective digital storage device for storing digital video data representative of the

video signal generated by the respective video camera and as specified in claims 30 and 40;
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Application(Control Number: 08/635,692 Page 4

Art Unit:

b. the data recorder, connected to the LAN, for recording digital video data transmitted

v ia the LAN as specified in claim 3 6;

c. first digital video data is transmitted via the LAN from one of the camera units at

substantially the same time that a video signal corresponding to the digital video data is

generated at the one of the camera units and second digital video data stored in one of the

camera units is transmitted via the LAN to the central station from one of the camera units

in response to a retrieve command transmitted via the LAN from the central station to one

of the camera units as specified in claims 37 and 39.

With regard to a: Toyoshima shows a respective digital storage device for storing digital video

data representative of the video signal generated by the respective video camera (Fig. l, elements

11, 13A and 1313). It would have been obvious to one skilled in the art at the time the inxention

wvas made to modify the surveillance camera dome system of Schieltz to include a dig,tal storage

(levice as taUght by Toyoshima. Doing so would help to store images from individual surveillance

systemn for further review.

W',ith regard to ba: Even though, Schieltz fails to particularly disclose that the data recorder is

wcing connected to the LAN; however, the system Schieltz disclosed clearly teaches the using of

LAN netwoirk to connect various components of the security system such as camera u1 aits, camera

control consoles, system control, workstation, etc. It would have been obvious to one skilled in

the art at the time the invention was made to improve the system of Schieltz by connecting the

data recorder to the LAN for better overall control and faster operation.
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Aýpplication/Control Number: 08/635,692 Page 5

ivil Unit:

With regard to c: At column 6, lines 41-65, Schieltz teaches that video generated by Ilhe cameras

aire transmitted to the system control module and after appropriate switching within the, system

control module, respective output video signals are provided to the monitors, it is the exaruiner's

(opinion that the above process is subject to some time delay; however, the video generated by the

cameras and the respective output video signals are provided to the monitors is conside-red to be

,ubstantially at the same time. Therefore, claim 37 would not be given any patentable value over

Schieltz. With regard to the limitation of "second digital video data stored in one of the camera

units is transmitted via the LAN to the central station from one of the camera units in response to

a retrieve command transmitted via the LAN from the central station to one of the camera units".

Trhe examiner considers this limitation as to be obvious over Schieltz, since the data recorder as

iaught by Schieltz is clearly used to record data for later review and with the LAN network, the

lata recorded can be retrieved as desired by control signal sent from the system control.

Response to Arguments

4. Applicant's arguments filed 12/11/98 have been fully considered but they' are not

persuasive.

With regard to the applicant's argument that the LAN 26 shown in Schieltz is not used for

"transmitting ... digital video data from digital storage devices to the central station" (page 3, lines

2-10). The examiner respectfully disagrees and would like to direct the applicant's attention to

col. 6, lines 55-65 of Schieltz where it states that " A local area network connection 26 is
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Application/Control Number: 08/635,692 Page 6

Art Unit:

provided to interconnect for data communication the system control module 18, the carmeras 12

and the control consoles 14". It is the examiner opinion that the LAN could be very well used to

tr-ansmit digilal video data from digital storage devices of the cameras unit to the central station as

ii used to transmit alann signals from auxiliary sensors to central station (Fig. 1, elements 30, 26

and 18).

With regard t o the applicant's argument that the LAN 26 shown in Fig. 1 of Schieltz is not

connected to the display monitors 16 (Page 4, lines 5-7). The examiner respectfully disagrees.

Fig. 1 of Schieltz clearly shows that the display monitors are connected to the system control and

the system control is padt of the LAN network and therefore, it is considered that the display

monitors are connected to the LAN.

Contact Information

Any inquiry concerning this communication or earlier communications from the examiner

sýhould be directed to Nhon Diep whose telephone number is (703) 305-4648. If attempts to

jreach the examiner by telephone are unsuccessful, the examiner's supervisor, Tommy Chin, can

)e reach on (703) 305-4615.

Any response to this action should be mailed to:

Commissioner of Patents and Trademarks

Washington, D.C. 20231
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Application/Control Number: 08/635,692

Art Unit:

or faxed to:

(703) 308-905 1, (for formal communication intended for entry)

or,

Ifl, )aI

N1. Diep

(703) 308-5399, (for informal or draft communications, please label

"PROPOSED" or "DRAFT")

Hand-delivered responses should be brought to Crystal Park 11, 2121 Crystal Drive,

Arlington, VA., Sixth Floor (Receptionist).

BRYAN TUNG
PRIMARY EXAMINUR

February 26, 11Q99

Page 7
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PAT ENiT
C4-430

THE UNITED STATES PATENT AND TRADEMARK OFFICE

Reuel A. Elyy-4 j

08/635,692

April 22, 1996

DISTRIBUTED VIDEO DATA STORAGE
IN VIDEO SURVEILLANCE SYSTEM

N. Diep

2713

Commissioner RF-EEtINIFT)
ents

L~D.C. 20231 JUN 0 9 1999

Group 2700
AMENDMENT UNDER 37 CFR 5 1.121(a)i

In response to the Office Action of March 1, 1999,

:nd the above-identified application as follows:

IN THE CLAIMS

Amend claim 30 as follows:

q
Xd. (Amended) A video surveillance SyStem,
AI

[g] in accordance with claim 1. wherein:
A.

[a central station;]

the video cameras and the storagre mgeans

with that video camera form a plurality of respective

ts [each including a respective video cairera for

respective video signals and a respective digital

vice for storing digital video data repr13sentative of

signal generated by the respective video camera; Dn(
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a plurality of sensors each for gener.ýating a

respective alarm signal indicative of an alarm condition; and]

said connection means and said means for

transmitting said alarm signal are part of a local area network

(LAN) connected among all of said central station, said camera

units and said sensor means [sensors], for transmitting said

digital video data from said [digital] storage [devices] means.

to said central station and for transmitting said alarm

[signals] signal from said (sensors] sensor means to said

-central station.

Cancel claims 40->I.

REMARK S

Claim 30 has been amended. Claims 40-41 have been

cancelled. Claims 4, 6-12, 42 and 44-46 have been allowed.

Claim 30 has been amended to depend from allowed claim

4. Due to such dependency, claim 30 is now believed to overcome

the Examiner's rejection of this claim under 35 USC S 103(a) as

unpatentable based on the Schieltz patent taken with the

ToyoshiTma patent. Claim 30 is thus believed allowable. For

similar reasons, claims 31-39, which ultimately depend from

claim 30, are also believed to overcome the aforesaid rejection

and be allowable.

In view of the above, it is submitted that all claims

in the application, as amended, are now allowable. Accordingly,

-2 -
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reconsideration of the

respectfully requested.

ROBIN, BLECKER & DALEY

New York, New York 1001
(212) 682-9640

claims and passage of same to issue is

Respectfully submxitted,

TAn 
J(oret

e* ist at4 n No. 26,359

*Att rnJ of Record
7

- 3 -
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<v N UNITED STATES DEPARTMENT OF COMMERCE
Patent and Trademark Office\~ / Address: COMMISSIONER OF PATENTS AND TRADEMARKS

*Nnhs 0* Washington, D.C. 20231

FAPPLICATION NO. ILNG DATE FIRST NAMED INVENTOR IATTORNEY DOCKET NO. I

7F7 : ?i P l i:: I i ý, ;'f EXAMINER --

LIXATuNT [::A:P:E=RNUMKBI-=l
1. . -E / S ý

DATE MAILED:' ,

Please find below and/or attached an Office communication concerning this application or
proceeding.

Commissioner ol Patents and Trademarks

PTO 900GC v 2195) I ieCpI. Fil. Capy
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Application No. Applicant(s)
08/635,692 ElV

Notice (if Allowability Examiner GopAtUi

Nhan Dielp 2713

.All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. It not included
herewith (or previously mailed), a Notice of Allowance and Issue Fee Due or other appropriate communication will be
mailed in Jue course.

X1 This communication is responsive to amendment filed 6/3/199 __ _________

XI The allzawed claim(s is/are 4,& 6-12, 30-39, 42 and 44-46 which werte renumbered as 1-2Z, respectivefy

jThe drawings filed on are acceptable.

IA*knowledgement i3 made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d).

L IAll L I Some* I I None of the CERTIFIED copies of the priority documents have been

[1received.

I-I 'eceived in Application No. (Series Code/Serial Number) __ ___

1 - received in th is national stage application f rom the Initer nationalI Bu reau (P CT Rule 17.2 (a)).
*Certified copies ncit received: _____

II Ackncwledgement is made of a claim for domestic priority under 35 U.S.C. § 11 9(e).

A SHORl ENED STATUTORY PERIOD FOR RESPONSE to comply with the requirements noted below is s;et to EXPIRE
THREE MONTHS FROM THE "DATE MAILED" of this Office action. Failure to timely comply will result in
ABANDONMENT of this application. Extensions of time may be obtained under the provisions of 37 CFR 1.136(a).

Note Ihe attached EXAMINER'S AMENDMENT or NOTICE OF INFORMAL APPLICATION, PTO-1 52, which discloses
that the oath or declaration is deficient. A SUBSTITUTE OATH OR DECLARATION IS REQUIRED.

jYj Applicant MUST submit NEW FORMAL DRAWINGS

DC be:,ause the origiinally filed drawings were declared by applicant to be informal.

1Li including changes required by the Notice of Draftsperson's Patent Drawing Review, PTO-948, attached hereto or
to Paper No. __

[7inc luding changes required by the proposed drawing correction filed on __________ which has been
apDroved by thc' examiner.

Inc inclding changes required by the attached Examiner's Amendment/Comment.

Idlentifying indicia such as the application number (sea 37 CFR 1.84(c)) should be written on the reverse side of the
dIrawingus. lThe drawvings shouuIu be* filed as a sepairate pJapetr withl a transmJittaI lettter addressedut me [ OffUiciali

I)raft iperson.

-- iNote the attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Any' response to this letter should include, in the upper right hand corner, the APPLICATION NUMBER (SERIES
CO )E/SE:RIAL NUMBER). If applicant has received a Notice of Allowance and Issue Fee Due, the ISSUE: BATCH NUMBER
and DA'E of the NOT ICE OF ALLOWANCE should also be included.

Attachmient(s)
Notice of References Cited, PTO-892

JIrformation Disclosure Statement(s), PTO-1 449, Paper No(s). ___

_1 Notice of Draft3person's Patent Drawing Review, PTO-948

[- Notice of Informal Patent Application. PTO-152
0 Interview Summary, PTO-413
I]E<aminer's Amendment/Comment

A AN T15JN
7, E<aminer's Comment Regarding Requirement for Deposit of Biological Material PRIMARY EXAMINER
E]1 E<aminer's Statement of Reasons for Allowance

VI Sa ront ard Trademark Offce

PTO-37 (Rev. 9-95) Notice of Allowability Pert of Paper No. 15
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UNITED STATES DLk4ARTMENT OF COMMERCE
Patent and Trademark Off ice

NOTICE OF ALLOWANCE AND ISSUE FEE DUE

111I i

I i'll I I -LI

ýAPPIATIO 9II FILING DATE TOTAL CLAIMS EXAMINER AND GROUP ART UNIT DATE MAILED

TITLE OF

ATTYSDO. CLS-CLALAS BACIO L YE SMAL ENTIfl FEE DUE DATE D UE

THE APPLICA TION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE A SA PA TENT.
PROSECUTION ON THE MERITS IS CLOSEa

THE ISSUJE FEE MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING DATE OF THIS NOTICE OR THIS
APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD CANNOT BE E-.XTENDED.

HOW TO RESPOND TO THIS NOTICE:
1. Review the SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES, verify your
current SMALL ENTITY 8tatus:

A. If th 3 status is changed, pay twice the amount of the
FEE: DUE shown abovle and notify the Patent and
Tradematrk Office of the change in status, or

B. If the Status is the same, pay the FEE DUE shown
above.

If the SMALL ENTITY is shown as NO:

A. Pay FEE DUE shown above, or

B. File verified statement of Small Entity StalIs before, or with,
payment of 1/2 the FEE DUE shown above

11. Part B-Issue Fee Transmittal should be completed and returned to the Patent and Trademark Office (FPFo) with your
ISSUE FEE. Even if the ISSUE FEE has already been paid by charge to deposit account, Padt B Issuet Fee Transmittal
should be completed and returned. If you are charging the ISSUE FEE to your deposit account, section "41) of Part
B-Issuie Fee Transmittal should be completed and an extra copy of the form should be submitted.

111, All COMMUnications regarding this application must give application number and batch number.
Please direct all communications prior to issuance to Box ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment ot
maintenance tees. It is patentee's responsibility to ensure timely payment of maintenance
fees when due.

PATENT AND TRADEMARK OFFICE COPY
PTOL-85 (RI-V 10 96) Approved for use through 06/30/99. (0651-0033)-0SGO191369A03

I /V"'\
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PART B-ISSUE FEE TRANSMIrTAL_

Complete and mail this form, together with appi, fees, to: Sex ISSUE FizE
Assit , ant Coirrimissioner for Patents
Washington. D.C. 20231

MAILING INISTRUICTIONS: This formi should be used for transmitting the ISSUE FEE. Blooks 1
through 4 sh )uid b) completed where appropriate. All further correspondence including the Issue Fee
Receipt, the Patent, advance orders and riotification of maintenance fees wiil be mailed to the current
corresponde rice a, Idress as indiCated uniess corrected below or directed otherwise in Block 1, by (a)
specifying a new ;orrespondence address; and/or (b) indicating a separate 'FEE ADDRESS" for
mainterianco fee notifications.
CURRENT COI;RESP )NDENCE ADDIRrSS; (Note Legibly Mock-up with any corrections or use Biock 1)

TITLE OF--
IN~VENI%ION' '.1-

*Note The certificate of mailing below car' oniy be used for domestic
maiiings of the Issue Fee Transmittal. This certificate cannot be used
for any other accompanying papers. Each additional paper, such as an
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant

SerialI No.

For

Reuel A. Ely

08/635,692

DISTRIBUTED VIDEO DATA STORAGIE
VIDEO SURVEILLANCE SYSTEM

F -1ed

Exam Lner

Art Unit

April 22,

N. Diep

2713

199)6

Asst. Commissioner of
Patents

Washington, D.C. 20231
At:tn: BOX ISSUE FEE

S tr:

LETTER FILING FORMAL DRAWINGS

Formal drawings for the above-captioned E)ppl icat ion

ace appended.

This submission is responsive to the Notice of-

Atlicwability mailed on July 2, 1999.

ROBIN, BLECKER & DALEY
330 Madison Avenue
N-aw York, New York 1.0017
(212) 682-9640

Respectfully SlILMLtt-ed,

N.2 STh
AtL rn --f eord

I hereby certify that this correspondence is being deposited
with the United States Postal Service as first class nail in
or envelope addressed: Assistant Comviissioner of Patents and

Trademarks, Washington, D.c. 20231, on September 14, 1999).

John J- Torrente

IN

PATENT OWNER 
Ex 2014



6982418

a
C

I"N
05Si

Or 53--w-

0~ C->

C\l

F

OD

r

NM

Nd
to

3-
QLu
w-

> U)
LU)1

7-ri Th~ F~~7

-j

Ii

II
II

I I

-j

0
r

PATENT OWNER 
Ex 2014



-I--

co

tI~

<4>L

4
N-

4
r
N-

C

C,
4

a

4
-9-

F-
4
S

C
w
S

Cl)
D
I-
4
H
(I)

S

4

C
C-)

CD
N-
N-

C\j
0

R-
OD
0

I.
0

z
0
C-)0

0)
0)

-J
4
as
I-
z
w
C-)

(0
0

0

U)

PATENT OWNER 
Ex 2014



(5
0

C'
C

PATENT OWNER 
Ex 2014



TRANSMIT LIVE
COMPRESSED __152
VIDEO DATA

VID EO DATA

HANDLE CAMERA __156
CONTROL COMMANDS

158 -164

ALARM NO RETRIEVE YES TRANSM7T

< COMAN COMANDCOMPRESSED
? VIDEO DATA

PROTECT PRE-
AND POST-ALARM CER YES UNPROTECT
STORED COMPRESSED CMADSTORED VIDEO
VIDEO DATA ?DT oB

CL EARl_-D

FIG.4
CAMERA UNIT OPERATION

PATENT OWNER 
Ex 2014



HANDLE USER10
CAMERA CONTROL
INSTR?U CT IONS

HANDLE USER 172
D[SPLAY CONTROL
INSTRUCTIONS

HANDLE USER 174
N/CR CONTROL
INSTRUCTIONS

182

US ERINSTRUCTION TO) `NO

V ID EO DATA <-

YES

B

- 180
176 USER

,-ýALARM NO , ISTRUTO O N
CONUITJIOIjN

YES

SEND ALARM
COMMAND TO
CO R RESPOND ING0
CAMERA
LOCAT IONS

VIDEO DATA

YES

A

FIG. 5A
SYSTEM OPERATION

ie)

PATENT OWNER 
Ex 2014



A B -194

SEND RETRIEVE 14SEND RETRIEVE
184 COMMAND T

SELECTED CAMERA SELECTED CAMERA
LOAINLOCATIONNj

SEND COMMAND

RETRIEVED ALARM T8 RTIEV ED A.R
196 FROM CLAMRA

OUTPUTERETRIEVED

VIDODTAVIDO DA A TOAAR

ONSENDECOMMADCAMER

FROM CAMERAMER
BUFFEORBFE

EA SYTE OPRATIONDD C

PATENT OWNER 
Ex 2014



Application or Docket Number
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(Column 1) (Column 2) (Column 3)

CLA IMS
FEMAINlNG

AFTER
AMENDMENT

HIGH EST
NUMBER PRESENT
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:E IrependentMiu

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM
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