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MODULAR MULTI PLEXI NG SYSTEM BACKGROUND OF THE | NVENTI ON

The present i|wwestidogsz rel ates to multiplexing video 5 Si gnapET/USHTITHS03
nore particularly, to the control of mul ti pl exi ng vi deo signals.
The use of multiple caneras in a surveillance -system has necessitated
the use of multiplexing those caneras |nto a single video stream for
recording or display. As 10 t he number ol- nultlplexed caneras in-a
system grows, the difficulty of nultiplexing the video i mages from

t hose . cameras into a single video streamis conplicated. After

a nultlplexed system has a cery _ caner as
nmust be divided into rmultiple RUTTTP ' However, these

mul tiple multiplexed systenms operate |ndependently Therefore
there is a needgA@k 908 ces that control a plurallty of
mul ti pl exed systens. ) | NVENTI ON 20

accordance with the BP%sBﬁ?S?HPeﬁPVSHtlannﬁﬁap&Ps to mq%ﬂ#ﬂ%ﬁﬁ@%ﬁhgvk@%@en1

conprises 5a di spignadsg canllr omofedupbarticula¥ayi,Ng td ditkHd ayecHkrspnt P!
unit ‘connected to one dli%Iay. I n one enbodi nent, the

t_least. .
di splay and coHTV%?lpieXIn%anngcgﬁgg iI'deo signals froma video pl ayback
unit and 25 pr oc eEbesuse hofs anuldi iple canfenras dinspl syzrveil]]ancearsyélsem
enbodi nent, th S u ro S
and synchronl zgltl?%nag?érslgﬁ'ga%%@ tr9+ G%E %%n ia%fa’\‘/len%oﬁﬁﬁ% dﬁé;@Q@
recei ves vi deo tngmad ssbagke fybdeohstream for lreggtrdgne Qlla\ﬂa-aﬁi@eﬂe Ame

sl ave modg e i ngha!d@smBeB0of m@ieiﬁiéscxdot:aﬁaesgagncaue&%@ehp g@r&wtr .

unit which |ecis vid eHg romone o t he Iurall of V|deo
caneras for trafshFiSRhy 8Tt %&%’W%dt BgnMigequnitages rBﬁ'sé'tP‘EﬁRm
Ej he Is| ave gont rcamerraalntes dimgllee vildaee strﬁgmdﬁenbbﬁlbllila:lattléd omAftaTr

i splay and contr n_one odj nent e sl ave nodul e
conprises a | oo% tg&léﬂ;frﬁﬁﬁsqsﬁyesfeﬁ'gw & gefﬁglmhgél eiro r’ﬁ?l"ﬁﬁﬁse’xg?%%ni t

t hat cameras must be divided into multiple multiplexed systems.

15 However, these multiple multiplexed systems operate
independently. - Therefore, there is a need for methods and
devices that control a plurality of multiplexed systems.

SUMMARY OF THE INVENTION

20 In accordance with the present invention, a modular
multiplexﬁng system comprises a display and control module
having a display and control unit connected to at least
one display. In one embodiment, the display and control
unit receives video signals from a video playback unit and

25 processes those signals for display. In another
embodiment, the display and control unit sends slave
control signals and synchronization signals to at least
one slave module, and receives video signals back from the
at least one slave module. The slave module includes a

30 plurality of cameras coupled to a control unit which
selects video signals from one of the plurality of video
cameras for trénsmission to the display and control unit
based upon the slave control signal sent to the slave
control unit from the display and control unit.

35 In one embodiment, the slave module comprises a loop
multiplexing module that has a loop multiplexer unit that
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- 2- recei ves the slave.control signals and the synchronization
signal's fromthe display and control unit.  The |oop ggJF g_*

uses the s rol signals and the synchroni zat i on }éiﬁ 'g‘éﬁ)
generate timng and control 5 codes for the caneras. The |oop

mul ti pl exer unit sends timng and control codes out on a first end of
a coaxi al | oop. The plurality of gameras are connected to the
coaxial |loop and receive the timng and control codes from the | oop

mul tipl exer &radelvzlgeta@esmavéheoﬁt%ﬁl éi?ha@fs Hha th@a@h@mbﬁatza@%hesmnd

to the canera .CO I ngerted.b pl exer unit I nsert
"a video i mgé n@ﬁ%ﬁ om” the ﬁésgaiﬁk'l qoo ﬁnt"‘fﬂi WHF ul i i@P Puni t

recei ves the multlpmmosmaesn dde oslaveec aodtend o‘s:.ghalsoaanﬂ] thep, and

sends the co pl r ol It : I spl ay
I n the displ a§ ﬁch?:o %&Q %E?ng'ﬁ e Mef?@é agg{nﬁﬂ J.‘rrg coLQJéro.st he

sl ave mddul e aosifs ifas the camepage r Themliodmimuddripnlesehaunhy sehdse run
mul ti pl exer tlmlngJ'HrId Gt RSN [ oded! MR bk Va Of 1 SOOXE RS SEb‘laeéoaii‘%E
coaxi al cabl ving | east one video canera thereon. e hone
run mul tipl ei@roﬂml t g S&ephﬁa%hﬁysl%ﬁlecamerascm oforpgRErd &Rl the

synchrf)m ziat icaxiiagnabsp’ AR FBEeive thdlitimidly 3l ¢comitrel wbides FRemhome
run multiple

t he sl ave ontrol
synchr oni zat ﬁ%ﬁa "o '&Pbﬁépze%'&rg@ﬁgfa;/e% é#dg‘g'b%tl?ﬁ?r%%ﬂté%‘ Por the
25 d@ner axzamctas bt conrespongdl exethel mamexencd:s:de dinseraed by the G

control code g I o] e X g
The one of the °8J]3'1r‘fai|tﬁ > ?;%j- hﬁht QE?% Phidef égglr(?ée)g iﬂ%ﬂe Slgﬂggcamara

code i nsertedhey aorxi] mlopﬁn The lmptmwwemtur@mor@qen:gaxtaﬁ '
cabl es, 'nserdo?np%s\i't‘@(irﬁﬁo ol BSedBid ddif 5505 ASscPRR A abprakha UPON

receiving the cor r espondi ng canera code_fromt home run_ mul t_| pl exer
Unit. The SRS S CREBPRIFEUideqnFe the iTRLAY (3Rd CONTred Pt c
video ilfage siqgnalidpley tie teaxdbsplapl #ndndontrol wodakeits the conposite
video signalto t h; d'a%fgtﬁ}'era}q?@édimer?@mél% SMide f,%dl?igpé&xpﬂsgge

dlsplay and contr
home run multiplexer loop having a home run multiplexer

unit coupled to a plurality of coaxial cables, each

coaxial cable having at least one video camera thereon.
20 The home run multiplexer unit receives the slave
.control signals and the synchronization signals from the
display and control unit. The home run multiplexer unit
uses the slave control signais and the synchronization
signals to generate timing and control codes for the

25 cameras. The home run multiplexer unit sends timing and
control code signals in parallel onto each of the coaxial
loops. The one of the plurality of cameras that

corresponds to the camera code inserted by the home run
multiplexer unit onto the coaxial cables, inserts a video

30  image onto the associated coaxial cable upon receiving the
corresponding camera code from the home run multiplexer
unit. The home run multiplexer unit receives the
composite video image signal from the coaxial cable and
transmits the composite video signal to the display and

35 control unit for display in the display and control
module.
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- 3- BRI EF DESCRI PTI ON OF THE DRAW NGS These and ot her
feat ures, aswerdsiesend advant ages of t he present inventiRPCT/IEW14803
beconme better understood with regard to the follow ng detailed
description, appended 5 cl ainms and appended draw ngs, where:

FIG 1 is a block diagramof a modular multiplexing system

FIG 2 is a block diagram of the display and control unit fromthe

di spl ay and control nodul e in FI G 1. 10 FIG 3 is a block diagram

of the | oop F8p nul tiplexer nodule in FIG
1; and Frlffesel arsd a:ﬁﬂem Ifaidtagre&m a‘spbbeshoaﬁdr aﬂvamdttalg@sem

bEscR pri o | Lie Bredthe EhrSREi R M B Rebpis, Pettedupglritonds
enbodi ment of régapdetontthenvBollowingl detadiled ide&crlptlom)damended

I tiplexi ' I nmb f
mul tip e?l ng Sé/fé%g% @?305 gﬁgégl ﬁgaggﬂggl e%g?ar a large nunber o

caneras froma si oca mul ti pl exi ng system 10
conprises three basfke. 1 is n%dhl@%k diagspragf apadmeduiasl MubERrdeding 100,
-a | oop ﬁ&ﬁexer (LM rmdul e 200, and, a hone run nultiplexer

(HRM nodul e 300. The LM nodyl %‘810 .al | ows Ihiple cgheras tq be
connected to a si ngfE%1 o%p"%fa diagrpm ?%ut et 31 SPLEYr APAy SORF

singl e video netht dEromothéodJ.splay anguebhnbgol nnodube D wadul G. ;100 for

792y 1 B, e Jo0H 5 ooy RESEEURTIO e ol Bt e

from many canesrsst | fromathe nl;jbepvmubblplenam mpduldi iheFIG301; and t hat # he
caneras on the HRMgggule 1%0% %rlg,cﬁoa@sgt:ﬁﬂ ﬁf the 3@:15@'%:?'&1%&41%1“9

cable runs. The LM nodul e 20 e, 300 _are slave
nodul es that t¥RIHERDEE home m&omuésﬁpilexgrawe dyiepiny FIC The
DC nmodul e 100 includes a display and control unit 35 (DCU) 110 a

primary gl spI mwgﬁ%ﬁi splay 130, a video playback unit

(VPU- OVB * d a video playback unit (VPU-SVid)

160. The DCU 110 Referring now to the figures, there is shown one
embodiment of the present invention illustrated in a
modular multiplexing system 10 for recording and viewing

a large number of cameras from a single location. The
20 modular multiplexing system 10 comprises three basic
modules: a display and control (DC) module 100, a loop
multiplexer (LM) module 200, and, a home run multiplexer -
(HRM) module 300. The LM module 200 allows multiple
cameras to be connected to a single loop of coaxial cable
25 for recording onto a single video recorder, or for
inputting into the DC module 100 for display by the DC
module 100. The HRM module 300 is similar to the LM
module 200 in that it synchronizes and multiplexes video
from many cameras into a'single video stream, but differs
30 in that the cameras on the HRM module 300 are connected
by multiple nonlooping cable runs. The LM module 200 and
the HRM module 300 are slave mcdules that the DC module
100 controls and displays.
~ The DC module 100 includes a display and control unit
35 (DCU) 110, a primary display 120, a secondary display 130,
a video playback- unit (VPU-CVBS) 140, a computer 150, and
a video playback unit (VPU-SVid) 160. The DCU 110
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-4- - synchronizes all of the sl ave nodul es in the nodul ar

mul ti pl exin 10 and al so provides one | ocation-from | |
of the slavg“@%ﬁhﬁg% can be configured and controll ed. fﬁgwﬁgtﬁ%Tg
processes the nultiplex video 5 streans froma conbination of up to
ei ght sl ave nodul es, t he VPU-CVBS 140, and the VPU-Svid 160, and
gener at es video streans for display4n the primary display 120

and/ or the secondary display 130. The conputer 150 can be used for
configuring theysghiremizes HLll of theheslBd rﬂddhl@@nmbeth@h wiodkd axt Nt o

th 111 t trol 112,
and o frame bUPYRFARLSR AT Bssta 17anR B peovidenShe At fiom
i nput, such aswiiiclyA@lli cofi thevDiilawel modsledBC can besupqmﬁ/lgmreéqtarrded by
the other ci r%ﬁa‘?meahem@@ BéS- 1312 grc{é‘és@ Ehﬁuwi'tﬂ'&%ﬁ%sv?(.deo

st andard power supply having a rec
regul at oP 415, SEFRABS CRYER a C°mbé%ﬂ9é?ﬂe@frE§uF§t6#9h§751§ﬁ§ medulies ,

addi tion of a th@evpu-cVE®Ckeder anar agsd ngpdeseeion gblo. andTB%nle'r'a%ésock
Zero crossé?ﬁ det ect or 19 receives theiéagut alternatln
e

current power bt PAFAYW. °¥h }SRIRY oPR Pré®ariy d lsgla}detlé& or
419 generates andfoe thekseyonleey Zdsplaysii@rl The cédhmpatert B0 idaacks
t he frequency S f . ] he Ilss fromthe |ine
| ock zero cros@?ﬁ% %@tgg? c&ﬂ?1bﬂ?§&g the s§§@§% % é DCU 110 for
synchrohﬂkatlon 25The DCU Th&0ti giang hﬁd d@M@daﬁ 1iatof threPCUMEi®T
cont ai ns bet &5 e | g gfovfe&*the Spg&mn af %4 raﬁazebh%oi' 933 s

used by the fra buffer ve units, an
i crocont r ol | efNA3R @?Eﬂerﬁﬁﬁﬁgﬁsyﬂﬁe efber BOWBHUFRPPLY 11lnGPRAVERES gt

system 10.  The p ¢%ﬂ91ﬁ?dt90§&éﬁ|asli2 VAC, tbn§| uéevn@ taha\ ag -@eW@tor
420, a phase | ock trol

420 2 phase | abala R e, by, cheschuit b foh Ok gnr BRE B Rao - out
menmory 15 (The-QPoved, sapplyekrkpis AlVsRAMI428, pawercsapplyr hblvding a

430, a keypad fl?ét é’f‘&l‘-EQS (fﬁ%etraﬁﬁ.sa Q%‘é%%éégr §§§ésand a BE‘%ﬁd i ng

generator 420 e timng enera ase
which is util |§eave6tg§v€§faat1éator 413, ans s wh%n@d@imnsoénm lineThe

timng generat®bck zero crossing detector 419. The line lock zerxo
- crossing detector 419 receives the input alternating
20 current power of the DCU 110. The line lock zero crossing

detector 419 generates a line lock synchronization signal
(11ss) that tracks the frequency and phase of the input
power. The llss from the line lock zero crossing detector.
419 is used by the DCU 110 for synchronization.

25 : The timing and control 112 of the DCU 110 contains
both the logic for generation of synchronization signals
used by the frame buffer 113 and the slave units, and the
microcontroller 430 that manages the entire modular
multiplexing system 10. The timing and control 112

30 includes a timing generator 420, a phase lock loop filter
(PLL) 421, a voltage controlled oscillator (VCO) 422, a
reference oscillator 423,a first-in-first-out memory
(FIFO) 424, a timekeeper NV RAM 429, a microcontroller
430, a keypad 431, status LEDs 432, and a buzzer 433.

35 The timing generator 420 of the timing and control
112 generates a time base which is utilized to generate
a reference frame clock signal. The timing generator
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-5- al so has a phase conparitor that conpares the reference

frane cl ock \WOWBOMS2| | ss signal fromthe zero detect 419 - PGT{U$3A4803
power supply 111 to determine if the phase of the | 1ss signal is
ahead or. behind of the reference frane 5 clock. The timng generator,
420 sends-a signal to the PLL filter 421 indicating the difference of
t he phase between the |1ss and the réference frame clock of the

timng geeg St R£s4go%has£h%ottﬁzl&r:fﬂézt eEhélelcb\gﬁireEhEth@:%%ere[%:e

di fference information timng generator 42 send
vol tage signal fxAReehrsds #ith thee ‘3‘6@ gagnal fropgkhet geres IQtRIE Ardut

to the timng dapefied %ovﬂ@ﬂ éxwﬂy 111 tdpastébrihe Y6l thsephia@ealof e t he -
PLL filter 421.  The nghgaaerat r 420 aI% ses the reference
e

oscil | ator 11%%35118”5166&% 74 eg W AtBhFPRASt LHRe 5
frrequencySof thelddkss st thieingt Qeneratbrtbzofsmﬂmmwlgnal tod e PIISS

Generat or 420 HSHE T AT caR G Eheli#Blronce, o8B hAREY Hathddd "9
generator 420 Hdwgysllss andietphaseafelrédcs efcamenfolock| of stlgealtmmmg one

end of 20 n requ y do e n o]
al so gener at es%e l\/ﬁ%ﬁsf@nil ang.ﬂ"téhelﬁi"l\/%YN‘hf\CD:liJé‘i:;%aI42:¥n %&e U n%

cl ock based on %%f%rﬁﬁcsaéefmﬁ#ﬁonh noyithe mm%e&}i%’i*%%'%FO!ZG?O o
The tim ?9 ?Fn@%&érﬁm szgﬁélohoCQQ@ Wb hazd, Tbmf vVCco 422
m crocontrol | er over r assin e

" timng generat cﬁdjdﬁsaﬁd:st ﬁ: °ﬁ$cPBEBH§rB?D8$‘ t?:.mlngl%g neFaheE 44 Biﬁ?
FIFO filter 424ipdn dtha@G wslizage signal afbohfthe Fhb filekregen N\/M\/I
429 provi des st o I Quyrali t ds,
I ncl udi ng 30 '9{ aﬂangr%egr Q%fﬁe%%s??r 5‘({:)%: % %ggégggeﬂegfggghl%%zo
functions of tfﬂe’l%oﬁﬁom%‘tq! nanh@coepteree t frequeney windawynthat ddiges
for contrglli n%fé@uéhayeofvénleeaas%n%&&e be witHil erfpgerny he 3’4

conput er contro configuration. The keypad

status LEDs 432f they ]§£§3 1l§ui‘?§r wighip, BheJRCERREBRES| ATEAREREY Wd-f“dé?"‘f ows
the - oper atgindatéd | ke the conhials §énéhetBEU 440. based on Whe
98/ 09432 CTLUS97/ 1480

reference oscillator 423, the timing generagor 420 hangs

the phased difference information signal onto one end of

20 the acceptance frequency window. The timing generator 420

also generates the MCLK signal and the MSYNC signal of the

master clock based on the time base within the timing

generatoxr 420. |

The timing generatdr 420 exchanges control codes with

25 the microcontroller 430 over control-lines. Data passing

between the timing generator 420 and the microcontroller

" - 430 passes through the FIFO filter 424 which acts as a

data buffer. The timekeeper NV RAM 429 provides storage

for configuration data during power out periods, including

30 time and date. The microcontroller 430 controls the

functions of the components in the DCU 110, the slave

control codes for controlling the slave modules, and the

interface with the éomputer control for user

configuration. The keypad 431, status LEDs 432, and

35 buzzer 433 provide the DCU interface that allows the
operator to utilize the controls of the DCU 110.



- 6- . The franme buffer 113 selects one of the streans of
video fromthe slave nodul es, the VPU-CVBS 140, and/or the VPU- VSi d

160, and the selected video stream for di spl %Y:lﬂ(’fhﬁh&os
primary d%%ﬁgéﬁ 0 and/or the secondary 5 di spl ay- 130. The frane

buffer 113 includes an anti - . aliasing filter 440, a DC nmulti pl exer
450, 470, a decoder/scal er 451, 471, ap anti-aliasing filter 453,
473, a synchroni zati on separator 454, 474, a clanp 455, 475, a
code stripper 456, 476, a nenory controller 460, 480, 10 a latch 461,
481, a VRAM 462, 'ﬂﬂ@ f:aam\enbefﬁeraudfs &@lects one48ﬁ ttine eatvedams464£, 484,

and an_on- SqyieRh ‘#x%%lcﬁl‘xe( SPRVe modu1ds tH@Ypu-cyms 140 - SRS epeom the

VPU-CVBS 140 1 n th are recei ve ffer
113.  The IMRH"V&ice 169, ang; empgsseﬁntbﬁeswswdva °aF§rﬁéE‘eif@§d by

the frame qispluffen tha prHamash GigpAREe ﬁzcgraid,t&rtbﬁevsecéi{aa 0
pass t?rough th antl-al [ as]'rgg 0{31‘ band 8228 filter 449 g o the
decodeP/ scalESRiaY 230 0 | BufEsm e inclu F§vea1?m59Fés are
recei vgd in atmmgulfilptexemmp laﬂ?O)c 2ﬁ:u1t1;ﬂ1@w m4:5to| ?l Qe 4510f 4E0
is an 8x1 nulti at el ects the Vi deo si s fraom of the
sl ave modul €€ er/esfca&egntlg&[,pﬁ ba?ﬁdalﬁ'bjf ]al%ﬁ éTrlr% e 45,

" mcrocontrold esynchroni2gtiont separatoy 453 .cdrvw.ola ldPamp 455, 475,Signals

fromthe VPY Jéé’detéé’r g e}GQF%r}dM&Q I%Cnfeﬁnou]*y ’%ﬁé FrEE %459 4%8?
received by decode scal er mul t1 pliexer In the decoder
scal el0451. al'k?ea%l‘éboﬂéﬂ-r 481, ScIRM AR # eram52nf-§rﬁ°33§?c°ﬁ’ul4§i3pl exer

that sel ect 483, an \érntesdéroges, f494) 0a8d Odnt bR-YEELLENBE: A0ayt OSD)
VPU- SVi d 160 q%r d%%% DC nmul ti pl exer 450, based upon a 30 control signal
suppl i ed to4t der scaler 451 fromthe m crocontroller 430 in
the timng and ccﬁttgmélélfroﬁhehe VPU-aVBgut14@f idrhechkecbOemodadken 00

il plever S50 L3cRtsaM py, poe EURY BIRERSL A0 [ALhSogtad v o

i s a band pasSs W dth prio |g|t|2|ng
35  Ihhe w%ﬁes.n%l%;]nﬁrommhﬁt NEUaSViidalid®siang freqasived by sthe framet ur ned

to the inputpypfsde; f§codenescdlrmitiahce signal o108/ ¥8438vid 160
PCT/ US97/ 14803 -7- %nals

from the VPPAHD thipualpthesankiqalhasieg or band pass filter 440 an
into the decoder/scaler 451, 471. Video signals from the

slave modules are received in the DC multiplexexr 450, 470.
20 The DC multiplexer 450, 470 is an 8x1 multiplexer that
' selects the video signals from one of the slave modules
for an output based upon a signal from the microcontroller.
430 in the éiming and control 112.

Signals from the VPU 140, the VPU 160 and the DC
25 multiplexer 450 axre received by a decoder scaler
multipleker 452 in the decoder scaler 451. The decoder
scaler multiplexer 452 is a 3x1 multiplexer that selects
video images from one of the VPU-CVBS 140, the
VPU-SVid 160, or the DC multiplexer 450, based upon a
30 control signal supplied to the decoder scaler 451 from the
microcontroller 430 in the timing and control 112. The
output of the decoder scaler multiplexer 452 is passed
through the anti-aliasing filter 453 which is a band pass
filter that limits the band width prior to digitizing.
35 The'video signal from the anti-aliasing filter 453 is

returned to the input of the decoder scaler 451.



mul‘ti pl exer 470 are recelved by a decoder scaler mul ti pl exer

472 in the decoder scaler 471. The decoder scaler nmultiplexer 472 is
a 3x1 mul ti pwaxesnossdat sel ects 5 video inmages from one BET/USAH14803
VPU- CVBS 140, the VPU- SVid 160, or the DC nultiplexer 470, based
upon a control signal supplied to the decoder scaler 471 fromthe.

m crocontroller 430 in the timng and contzok 112. The out put of the
decoder scaler nultiplexer 472 is passed I0° through the anti-aliasing

filter 473 which issg_gl%%ri%Tﬁé m. the vtr;dtﬁ?th@h i S, EBe Jpand '?P?;er

prior to digitizing €0 sighal Ttom Fhe anti-al i"asi ng
473 is r mudtigd exext he47(hpu‘=ar©f réceiiveddebysca erdedader scaler

The video signalse EE&@B&QB 7 11,21 Alebilt °E8ad82 192 anthe “ddcoBot

al so supplied Trespectivel ioni zati'on separafors 454
and 474, and t Beadpxnpuligplexer 4334 is73 3¥Hemy@ﬁﬂnl#ﬂ%%uﬁhﬁﬁs%pheatsrs

454 and 454 stwaeo 1matgh=_es SYFEGONba! | @F Comp@Neybl-elphe aposthe

vi deo and send hose S|gnals to the tlnh e&gneratog 42Q of the 20
tining and conVFH- Si’féif%‘f‘osyﬁ hidis 2¢i BHLGP; ﬁ% p$70 BESGH HACT The

cl anps 455 andcénbrohasjgnahesuppimdaeeithe decodert bealedewfwfruﬁetla; t he
code strippers 456 _an 7 code strippers .45 7 tr| the
data codes in pﬁ§r°c°%t§F§%81¥ﬁ&%{¥1 éh%ué%@ﬁﬁ 3ﬂ8 Eg@ égﬁg

data 25 codesutputm@ﬁitﬁmgdgendeat@mamarimulﬁmplemeng4aﬂd1s passedtro
112 for ans t a%ﬂt . - alH=CH, rad |

The decogqar sgﬂg §bﬂ§% Ehﬁ dyéﬂ:ltazlsels 41%111:%. 475 ﬁﬁc&r}%acfagl vagdb? orf T he o
anti - al i asi ng filters thatr Limitsah eS@andsﬂﬁﬁﬁ%IE§lPﬁetﬂ(ﬂ*ﬁ%?bﬁhﬁs imto
| umi nance si gngthe aﬂﬁdeo sigfBlOMAICENS| amIIS-aflqraﬁrq ageltébe aderoger

scal er 451, al. so.scal,es the er of vertlc an orizonta
pictures into ﬁeﬁPgﬂgpeFﬁ f Eﬁﬁér052§g% fbﬁ

_ tor age
capability. The dlgmhezvddeods$gnébd ﬁrmhxtﬁe(anﬁfialladmngkixltérsC@SBr

oL TS et 198 | D Bl g 01| SSROVIIP? o822 gt
suf fici ent synchroﬂ[zasiﬁmusﬁparators 454 and 474, and the clamps 455
o T S A SR A o SRRk e LR St
he synchronization components of the composite video and
sends those signals to the timing generator 420 of the
20 timing and control 112 for synchronization during VPU
playback. The clamps 455 and 475 change the DC component
of the video for use by the code strippers 456 and 476.
The code strippers 456 and 476 strip the data codes in the
video from the clamps 455 and 475 and sends those data
25 codes to the timing generator 420 in the timing and
control 112 for transmission to, and use by, the

microcontroller 430.

The decoder scaler 451, 471 digitizes the video
received from the anti-aliasing filters 453, 473 and
30 separates the video signals into luminance signals and
chrominance signals for storage. The decoder scaler 451,
471 also scales the number of wvertical and horizontal
pictures into a predetexrmined number based on VRAM 462
storage capability. The digitized and scaled video from
35 the decoder scaler 451, 471 is held by the latch 461, -481
while the VRAM-462, 482 stores the video data. In one
preferred embodiment, the VRAM 462, 482 has sufficient



hori zontal pi xels in a video to a predet erm ned nunber. The encoder

464, 484 converts the digital video signal to 5 an anal og signal for
output to the?%l mary display 120 and t he secondary di g&! 9]73 3The
menory con™M® #2160, 480 provi des control of the proceSsing of the
video as it passes fromthe | atch 461, 481 through the encoder 464,.
484. The OsD 469, 489 generates characters representing 10 I nformati on
such as tine and date, which theg. m crocontrol l er 430 directs
the insertion of into the vi deo bei ng processed by the frame buffer
113. memdryy OR® epgbedeneat , ldwstDCofel t EpaREEIOHAOSFided), t hehe

decoder/ scal er 451 1, a aI|a5|n fllter 453 5 473
synchronlzatﬂﬁﬁ §? &égP r4%§4 qﬁ#ﬁ ler‘ﬁﬂgt %% %Bﬁe
stripper 456hofm20nﬂ&irnixzys in a vmdapotbemAgﬁhdeﬁﬂrmiﬁﬁdlanheﬁﬁl,
481, the VRAM, A6 2, €ady r : S J 464,
bﬂhé %ncoder 4&5 655' )ﬁg% dfb%‘gbgaf G addes £ ?fiel[z%

484, and on-scr een- |sp are nounte
repl acabl e @@ré@aigg sagealré%etatﬁw \EO fthe prdmpay displaynieftand in

the DCU 110. tpen sapghBakycaeiapM 30 { herhe mem Jr?a%nQH'Bﬁ.ﬁérlégo""‘ bjgaccept
a plurality of these cards permttin onal nonitors or video

recordi ng uniProvides FB“EEot.I:or?rfec'ilé%i 1 §SFP5m§>ﬁou‘F1F%rV}§§° B5 it
The LM nodul @aws nExtomlesheé 1abphmabli puelethidiugh the éﬂ&éﬁeﬁmm

canmera | oo t

ety bt 4k ARSI, Ao P Udheikes chandtddl tididucing, )
and a ¥deo dedoniiatgiami t such  aM VRUpe 25Gmsbnndeted t owhiishl Mrheo. %
The LMJ 210!\/39'211'0 lze§3bhediq?é@déstﬁglo]%é%lool{ hgfCagRIA +HQ|O I gne

220. The L so controls the iInsertion signal's on the
camera | oop Mh?@ozilﬁlﬂ}gtm%%sbzﬂhe frame JpsfEemdl k3 ti pl exes those

i mages for output irp dfte daodithent, tr?écb@ﬂﬁﬁpth i‘&cé&c mulﬁdoothel n one

mbodi t, t L t
The T neRaqaRF ARea e oA S ik rqgh%ﬂeaeﬁaé?lf%%?,agn g s Ol o

accor dilfig to 478 tehehsygchm-omSatE@tnerﬁeyhxﬂtmum, 474, the &Ta@p/ 09432
PCT/ US97/ 148

S unber
08/ 501, 261, emt! i F41 OB MENIDL S pper 456 | s, 3RS e’ﬁéﬂiﬁg
assi gned toiﬂﬂ?tﬁ@&l&%sﬂgﬁee4§ﬂ. the laﬁcmrﬁébnt4BhvthQnVRAMu%ﬁ2bs

hereby incor AL &%he Rrtetpolator®hbs| iy NofKd elodst C4ENCC4ELET £RQ
the on-screen-display (OSD) 469, 489 are mounted to

20  replacable cards 191, 192, respectively, for modular
insertion in the DCU 110. In another embodiment, the

frame buffer 113 will accept a plurality of these cards

permitting additional monitors or video recording units
to be connected to the frame buffer 113.

25 ' The LM module 200 includes a loocp multiplexer unit
(LMU) 210, a camera loop line 220 connected at both ends
to the ILMU 210, a plurality of cameras 221-225 connected
to the camera loop line 220, and a video recording unit
(LM-VRU) 250 connected to the LMU 210. The LMU 210

30 synchronizes the cameras 221-225 on. the camera loop line
220. The LMU 210 also controls the insertion of video
signals on the camera loop line 220 by the cameras 221-
225, and multiplexes those images for output to the LM-VRU
250 and/or the DC module 100. In one embodiment, the LMU

35 210 synchronizes the cameras 221-225 and controls the
insertion of vidéo signals on the camera loop line 220

. according to the teaching in U.S. Patent Application



"5 * When the LM nodul e 200 is connected to the DC nodul e 100,

- the LMJ 210 receives the slave control and naster .clock signals from
the DCU 110 owa98098%2 nodul e 100. The LMJ 210 uses the naBRCHUSRVBIBN3
signals fromthe DCU 110 to synchroni ze the caneras 221-225. The LMJ
210 uses the 10 sl ave control signals fromthe DCU 110 to control the,
vi deo i mages from caneras 221-225 for outp§ to the DC nodul e 100 or
the LM VRU 250. Wen the LM m)dul e 200 is ~ not connected to the DC

nodul e 100, theg d 0 opera g and
record the rrultlé*}/'{gr(;d|IlJ %f} 8‘6 go?‘f%ﬁ%c 5 %‘fgl] %Md‘f‘ﬁt&zgﬁ%&%“zso
The LMJ 210 canf @Ilmld@dIYnlb,thﬁeé.rra}ssngned t od itiies is@ms Pesqxgméesuﬁpl y
211, a timng apke GRdddhe Aidention, IHIcH !deQEQEQCgﬁéwg' -od oo POVET

supply 211 converts AC power_ 1 nput, suc
and a -5 20 1§%B¥I935§1’r1eﬁﬁl FGéeE?nFﬁetbﬁ#@ttool rcuitry in the LNU _

210. SiniBar Lo the WRemTthsmN ol 2d0's DAdrbhbeei1to the BOURBATHEP! Y
211 of the ijg&%ug&l ma%]re(fctlfler 511 a filter_513

regul ator 515 / ¥eGaiE¥es, the SlaS‘@? cepEral| pRd I“!ﬁﬁ(t@@ro
crossi ng det ectaltodd Sidied d ifrto?The Dauclkivebd ehesscne\oa@tl%ctmro gengiat es
a | oop nodul e |4 S I I ss t hat tracks,th equenc

and phase f.l‘ﬂf %Jho uséso%e In&%%ex( Moc&c Zst %ﬁf’ﬂ‘g%&?d%é%%fﬂ(ﬂ tﬁz
of the LMJU 210 s:quhrmlze thebmﬂm&ﬂﬁﬁlb@lﬂzbr (e ILMU 021 0f ugedeche

synchronijpati o ) % 0 r e h t
e%tl re Lﬁ%‘éﬁl é’si’gg@l he %?% %‘62% onl'?é;% ﬁé?zegc%n aﬁ%ggl Q%e

timng generat 3%, 1§aﬁﬁ§s§11°5bl@4%'ﬁa$l ??érz%ﬁ’L@PrSPPtPUt toathel DQe
control |l ed OSCIniddii]C& J(dmrazzf?e EMLVPREI £96€ When ER6I Lhahefiufi.%&zo% is

U

first-in-first Fl FO 4- 35 a tinmekeeper. NV RAM 529, a

m crocontrol | eln%a ckeld t?eg;ﬁﬁdD§3T°d’é}%tjdgdLE5ée g4% m%ii‘%llehl?locp (‘,“P;Js"t al

di spl ay (d::@ﬂ)a'&34m anetahdr aloha&Sbasis and r¥€bH8/ Bhé2multiplexed
When t he

PCT/ US974384803 1 deo f _
LM nodul e 200 |vsl ceo%nexc‘:?"(‘adcaf“cl)e? %%L Z%tsJI%n the Llfogm]t ﬁgotl m ng gener at or

- 520 of the tining artheonkMy) 210 can? heesdivddedl Kinhd t hbxrEBYN@agicgnal s
of the master divisi®neck &r pBwkResREph)19140 Qef'flﬁfég Lha EbHerB3sgi3nd 5

reference frame (Hock for the conponents of t
a video processor 213. The power supply 211 converts

an AC power input, such as 24 VAC, into a +5VDC and a -5
20 VDC supply as required by the other circuitry in the LMU
210. Similar to the power supply 111 of the DCU 110, the
power supply 211 of the LMU 210 includes a rectifier 511,
a filter 513, a regulatoxr 515, a DC/DC converter/regulator
517, and a line lock zero crossing detector 519. The line
25 lock zero crossing detector.generates a loop module line
lock signal (IM-1llss) that tracks the frequency and phase

of the input power. :
The timihg and control 212 of the LMU 210 contains
both the logic for. generation of video synchronization
30 signals and the microcontroller that manages the entire
LM module 200. The timing and control 212 contains a
timing generator 520, a phase lock loop filter (PLL) 521,
a voltage controlled oscillator (VCO) 522, a reference
oscillator 523, a first-in-first-out memory (FIFO) 524-
- 35 526, a timekeeper NV RAM 529, a microcontroller SBO, a
keypad 531, status LEDs 532, a liquid crystal display

(LCD) 534, and alarms 535.



When the LM modul e 200 is operated in -a stand al one node, the timng

generator 520 uses the PLL filter 521, VCO 522, reference oscill ator
523 and LM, nal to generate the timng signals LM
nodul e 200 \{Vé ebgarre 10 manner that the tim ng generat or“ﬁi&’swﬂ&ﬁf
timng and control 112 of the DCU 110 uses the PLL filter 421, VCQ
422, reference oscillator 423, and |lss signal to generate the timng
signals used by the DC nodul e 100. -10-  The tim ng generator 520 of
the timng and control 15 212 exchanges control codes with the '

m crocontrol | er 53then the dWemcduder 800! isesonatcted stexthanfEdmbdideen t he

t | . Vi

o 836, i U PAE" £ 20003 0 bEaRLE! 5870l QL PahocBhE Lol
provi des st ordge RBEScdilte JIFEKi andottheatMSYNR | aggnaihe 2§ thepemastert hat
pover is not sipwki edohd the bu’d 3h® tdhgeneratem GHOCRAMEO!bES 5§&a

generates the cf%‘é}rol si gnal s %F control the operation o
210, redeives® Live elo g?%’F the o?r?‘f‘H’Fén%‘P'é%e°€oF|}PFoPMHu?BQt of
the DCU 110, wirgh the Lppmwameszao i st epém:@ecﬁ Ointdes€MBUARENEOMbES!,

al l owi ng 25 S f LMrm he ro traller
530 al so |nter agzeqér{ 1\% en%% E? u‘éﬁe’f ésé'g'hdflg’:gfr 'E'z(i @a?’%& 'LEDs
532, and LCD v8ference OSClllAtplrunsaBl apdofLMalldrass signdle tecgenesasdt t he

i nput é fan?in:g lfﬁi@@ié a&§e<§‘;€yi n]?ér e %&a&g&%&' 11U Eﬁgosgge

moni tors the a arm st uses t or mat i Sfons on
cont r ol ng W?@e{l\/Fhﬁ’édGIh@ tigging geperator #2@rdsortthep| timingoandn al sQ

send an al ar reGetioBt €02 of th&l ooel by Qe tthe @ﬂm%lpéefh@zﬁl ageo 1
i nterface 535 oces %gl& 213 .of he LV 210 IS 35

5 gl | deo ﬁ%
responsi bl e 82« Hﬁ?ﬁ‘?ﬁ-'teé‘FFa8§°fL BRBT chter A1Dop s Fd to gengrateg,
processi ng t hche i dioeing osighel s anped bpophe i D@ B8&ule 100for output to the

LM YRU 220 andlor 48 PrmbBEUb8ndBror 520 of R WdSF%ana contror . o

PCT/ US97/ 14803
‘i nterfdes wi2}R texchanges ¢onfrol neode® with the mheceeconyreyhenr 530zati on

signals on tr&é@r@fx&fﬁoﬁlhie%e Data ggoexéﬁﬁ’ﬁge&rﬁetdv'ééﬂ th¥ tif&ng
cameras 221-225 for ﬂlﬁnc ronj zation I nserting data codes on the

canera 5 | FHRTFERF B3P ¢ he TACHOFRRT 238hvar the EARR/&s
221- 225 to i nsmy4526 dehivhyactsagniata euffeiy 2 ITORP tlimekeeper NV RAM

529 provides storage for configuration of data during time

20 - periods that power is not supplied to the LMU 210. The

microcontroller 530 generates the control signals that

control the operation of the LMU 210, receives the control

. signals from the slave control output of the DCU 110, and

provides an interface for the computer control allowing

25 .  configuration of the LM module 200. The microcontroller

530 also interfaces with a user through the keypad 531,

status LEDs 532, and LCD 234. |

A plurality of alarms can be received at the input

of the alarm interface §535. The microcontroller 530

30 monitors the alarm status and uses the information for

decisions on controlling the LM wmodule 200. The

- microcontroller 530 can also send an alarm activated
signal through the output of the alarm interface 535.

The video processor 213 of the ILMU 210 is

35 responsible for the interface to the camera loop line 220

and for processing the video from the camera loop line 220

. for output to the LM-VRU 250 and/or the DC Module 100.



220, and by receiving video signals fromthe canera | oop l'i ne 220
that are processed for output fromthe video processor 213. The
video procemwoss/o®WIB includes 10 synchronization inserters PSTMEOH14803de
i nserters 542a-b, * a video processor nmultiplexer 550, a sync AGC 551,
a video - ‘level detect 552, a frequency conpensator 553, a code .
stripper 554, a code inserter 555, a buffeL 856, and a buffer 566. 15
The interface to the canera |loop |line 220~ V the LMJ 210 is

acconpl i shed by,th n oRj kon inserters 54la- ,oth e

I nserters 542a}&‘gfe %@t%gavf ég%rggggs%%lt the crﬁﬂetzfapljé?(%g lggg 5%% bfyhe
video processémsexting syhshronizatjomhsigmaks iem the ncamerasloopdline

generate  thep  chaYNCHEAN Z3kedn Sgnakel NatageeslNsodLL A 0 £he
caner a -loop line 220 for use by the caneras 221-225 for

synchr oni zat | oBYNGRIRRE 2R neBY, 1bsersinshidatiaafPgRs on thegramera

inserted §n canRycp haeR bR0eLR2e A¥e lied to coWiild QRICHAIORHe ket

541a-b are al so _uSed as the 25 .conposite video ;ér‘lchronl zat|on pulse of
the conposite 221-22p §@oinsexhovidee $iERA}e R Xhe GRARY At dOPRe ldREa
communi cati on e2dgs aribtbyaredeiseirie dridide divhgbsreffoh 0fe camerhi Aeop20
for use by the r 221-22 I ¢atl o d
i nserted by th%&%eﬁ?ﬂséhaé %ﬁaggggggggdarfgrusge'g%@t %%O{:nanntel?%ssggf-oZZS
for activationpsfogessor w3t cul Theon¥idect heusmrsser co?t2spéndiludeso
the 10 Par Uil A ARLA AL i nHE- 2 18 & P LASS Zc%&%é’“iﬁé@i-@é%_ ?%g?'b‘

Is a 2x1 nultiplexer that receives_ returning vid rom ei si de

of the canera PodFdern®roggssor TRaltipikexeds 554 G &yH6r AR 553 eRevidse »
sel ects which gigdRf qtheceany® a frekbeRcdy ko satoRN 58, pud toae t he

]

Vi deo processor, . oetlULLL DI €8l 250 hised Unon, The godg el g regelved
PCT/ US97/ 14803 buffexr 566. -12- : the timng

generat oge520 in th | ming._a-d_cont =Jagalolol ,

deci si onﬁ%f' whi ch s.?%;eé O%thﬁgage _egcégréeré;'ﬁ%ﬁ% ??érhz%gigggngg{}?g%t Lic?pet he
video processor210 is mgcomplasbedSoy the thmdwanization ingexiexs 54lshe
sane 5 critearfgs dige/ ﬂ?g%ft’:gfél 5294LHNI a%?’ét Egéf ind@éjegrocessor
signal s described 1n the co?&epn Ing application file conturrently
herewith as At Wieipinnset IRP pltlossidec Pregessey "RABEO S| TRAL

ROUTI NG SYSTEMsymsistctiteshtiion he inserters 541a-b generate the
20 synchronization signals that are inserted onto the camera
loop line 220 for use by the cameras 221-225 for
syncé_hronization. In one embodiment, the synchronization
signals "inserted on camera loop 1line 220 by the
synchronization _insertei's 541a-b are also used as the

25 composite wvideo synchroniza_tion ‘pulse of the composite
~ video. The code inserters 542a-b generate the data
communication codes that are inserted onto the camera loop

line 220 for use by the cameras 221-225. The data
communication codes inserted by the code inserter 542a-b

30 are used by the cameras 221-225 for activation of a
particular one of the cameras corresponding to the
particular d_até code. The video processor multiplexer 550

is a 2x1 multiplexer that receives returning video from
either eide of the camera loop line 220. The wvideo

35 processor multiplexer 550 selects which side of the camera
loop line 220- is an output from the video processor
multiplexer 550 based upon the code being received from



assi gnee of the present invention, which is hereby 10  incorporated in "’

Its entirety herein by reference thereto. The processing of video
for output_by the LMJ 210 to the LM VRU 250 and/or th . 100
i s acconpl W 9432 by the sync AGC 551, the video |evel- %ﬁé@gg@g t he
frequency conpensator 553, the code stripper 554, the code 15 I nserter
555, the buffer 556, and the buffer 566 of the vi deo processor 213.
The sync AGC 551 scal es up or down -jothe video |evel such that the
synchroni zation signal |evel is at a nom nal value. The scaling of

the video | ey RBMming gddira6¥ ¥ bpOthe B.Qﬁﬁﬁga'a)‘dt @cﬁf.trmrsmiz for

| osses 20 that resu t fron1tra sign.of t nc. signal ar.ou
a long | oop &P Qi eembodimepnt, w‘%}e% %Qﬁéﬁlﬂé’te%f 3’%‘2 18 Qe nf %s
vi deo | ossescﬁmeraadbopf lihe 22¢i disdea cbapertaf the AdedIrdye€ssepari ng

a referenced h QB er e a ._The
corrparl son I ?TQP‘EQQQ‘ TS% )éﬁ%eg\%im(?eénﬁng\%%r% %B%éé%l% %%‘H’Iet ted
back toS eachcmterla afe theduwicﬂml scgnelasrmmwyaheme fior ivideed by
the i ndi;wihdial §eger#B8ed2liy?2Pnko ligiaihye hﬁB’l‘ibQE%nC af‘ﬁé‘d

gain. The frequency conpensator 553 nakes adj ustnients for frequency

| osses. 30. °°n°“rr?ﬁt&§idh?¥%‘ﬁl%% %t%%ﬁhl%‘?% Nyd &7 Tk e @ @25 at

the source epsétaflldi®E “vamea smﬁ,lneuiiﬁcbsvemmpdasmgnedl NELrtres
542a-b, the returnlng Vi % wi || cont ni cati,on codes
22

n
Theorted by PREIINE AOD5EhE, sDrERent "BGRAtinR o HRRED e GBS
221- 2230w | | incerpbrdaed mndets3ént1rety(haﬁuannhkﬂreﬁqpﬁnceuxhnrbug to thg

et tiod | EBeRAERFRIlE Sfhe8 el Gl B i i F e °

WD 98/ 09432 the LM-VRU 250 and/or the DC modulep@ﬂwusgﬂ/qg§mmpllShe
=13 e EREE At WEE 8bal, he\ﬁﬁi e§§8&o' MR O8et¥BLCBES  the

hereby incorporated inits entiret erein y ref erence thereto. The
code strippefrSSHeRCY; sempﬂesee%s Sendhg &pde StrlE?th§56arr’é}r1§s°9§§ 225
of L ~of 15he re]tczweamgrvssiep the buffepBkss, taaaetmdemmdlm eof othee

O_t er parts g t he roggssor ata co nication
cotes, 1S Ykt pracenser a0 MRS vl o b e, e N8 S8R CE

vi deo by thet@adwldaoeieeel5§5che¢hatauH&asmnm@monezaunpnt81gna1 levehe

LM VRU 250 ag Qk %h%o H@dULﬁuéoo ThJTEtéifﬁﬁ’éf)thé“&E&éofi@@éihﬁyV'deo

processor passes 1rou%
the sync AGC 550 is necessary to compensate for losses
20 that result from transmission of the sync signal around

a long loop of cable. The video level detect 6552

determines video losses for each of the individual cameras

221-225 by comparing a referenced signal generated by each

camera to a known level. The comparison information of

25 the videc level detect 552 is transmitted back to each of

the individual cameras 221-225, where it is used by the

individual cameras 221-225 to adjust the individual camera

gain. The frequency compensator 553 makes adjustments for
fregquency losses. |

30 In addition to data communication codes inserted at

the source end of the camera loop line 220 by the code

inserters 542a-b, the returning video will contain data

communication codes inserted by the cameras 221-225. In

one embodiment, the cameras 221-225 will insert data codes

35 into the video signal according to the teaching in U.S.

Patent Application Serial Number 08/501,261, entitled

. "VIDEO MULTIPLEXER”, filed on July 11, 1995, assigned to



buffer 556 before being output to the LM VRU 250, and t hrough the

buffer 566 prior to being output to the DC nodul e 100. The
HRM nodul e 30 psosB2i | ar to the LM nodul e 200 15 in that i{PCT/USY7/14803
synchroni zes and nul ti pl exes video streans from many caneras into a
vi deo streamready for recording or di splay, -but differs in that ifs
caneras are connected by mul tiple non-looping cable runs. Each of the
cabl e runs . -can support nultiple canelts. Wil e this configuration 20

IS nore expens nst.al | es a_hi gher
performancg an&\ﬁc?an §ﬂﬁp@ﬁs’tgrfée%s«?%of§5 CEFFS% A £ %nﬁ%?n' wﬂf'egh
nodul e 300 i henedss J.wco:rmmatednln its emittinstoxdrenein bﬁ%ﬁe%mcea

video recordin h a
call 25 rmnlqth%?%fgo c'(I)Tn1 E% to t%%_{%‘%%ﬁ%é %#te %%W?%kgra%%ﬁ
synchroni zes ab¥ coaer SRBerRe caver225 3off3mf Yag, rasyrning . wideg4andon
the cablegr unsmgg?(Q,_,s S;jggsén@o%g avallaﬁfépﬁet [ qﬁ]yotﬂ_éf s31&:. a'tﬁ

controls the insertion of video_sjgnals e carmer ine runs 320,
330, and 30 V3d4go PEpceRgEor c%-'h%r ashdditional dat?BP°m“'b‘ﬁ’é°a§4Pn34’S’desand

mul ti pl exes theach EBJESmE PrdQté pubr teankdid 130 aged/ifserted ohit® Phe
nodul e 100. I n .one nch(aonl zes t

Conmt o5 301 32510987 bYIRRELIERL 1nt B el 868 Netore 1t DELGFR, P otBue
Pat ent Appl i caticortiserimMt VRIINREP 3md/or0&He) 1DQ6mpdudat ilolded Thé DEDdeo

MILTI PLERFR' . olih@d %hom chel¥illebl prctissdi shpiePabes t RANEgAS EHANCE

of the
PCT/ US97/ 14803buffer 556 before being output to izhe LM-VREr a2Rlu andﬁ

i nvention, whi E'ﬁﬂo%d}?rﬁbé/ bﬁf?é?or‘j%%e%xﬁ%f t@o be:.né”bh'i:@h)t hes et Re PBC
ref erence theret RM nodul e 3007is connected with a DC

nodul e %‘“@'ﬁelIQIQIVU 310 receives the slave control and neaster 5
cl ock signals from e EY iddeliet BeoDfsmedmidatO@o tHee LM modhiR2800

uses the ster,_C gnal fromthe Q 10 synchroni ze .t h
caner as 1-322’,1'1 gg%}é §{ﬁ 591%1 %ean%ua%’ﬁ?fov&gg§ %Egggfngvg&OE
control signal mahyomam‘raarmim a videoostweamolregidy \ﬂqiecreqmg@sngrom
canmeras 321-32 a 19. t t

and/or the DC é%éé?é”' Bie %)Bfegé\h A%hglpﬁﬁ\)ﬁ] ‘ﬂdﬁ?ﬁ% S not connec?’ed
to the DC muisdple noo-loppimaviaaddd ewoD wiBachmk dike oprllet ruES
al one basi s an@ahef‘éi{ﬁbdﬂ‘\? il £ 1] £Xedmeird80 f kI llehdhis configuration

20 is more expensive to install, it provides a h:.gher display

U

rate performance and can support the use of a call
monitor. The HRM module 300 includés a home run
multiplexer unit (HRMU) 310, a video recording unit
(HRM-VRU) 350 connected to the HRMU 310, and a call
25 monitor 360 connected to the HRMU 310. The HRMU 310
synchronizes and controls the cameras 321-322, 331, and
341-343, on the cable runs 320, 330, and 340,
respectively. The HRMU 310 also controls the insertion
of video signals on the camera line runs 320, 330, and
30 340, by the cameras 321-322, 331, and 341-343, and
multiplexes those images for output to HRM-VRU 350 and/or
the DC module 100. In one embodiment, the HRMU 310
synchronizes the cameras 321-322, 331, 341-343, according
to the teaching in U.S. Patent Application Serial Number
35 08/501,261, entitled “VIDEO MULTIPLEXER", filed  on
July 11, 1995, assigned to the same Assignee of the



cameras 321-322, 331, and 341-343 on the.HRW VRU 350. 15 The HRW

310 can be divided into three major di vision: a power supply
311, a timng and control 312, and a vi deo processor

supply 311W ég?mf-’tzs on AC power supply, such as 24 VA%&IH%;BE 5 VDC
and a -5 VDC supply as required by the other circuitry in the 20 .
HRMU 310. The power supply 311 is simlar to the power ‘supply 111 of
the DCU 110 and the power supply 211 of_jybhe LMJ 210. The power supply
311 includes a rectifier 611, a filter 613, a regulator 615, a DC DC

converter/regykakat mvem{éﬁan awHiah! ijRe HeddoyZ eiRc8eb8LhOedbk% idde line
| ock 25 zero cros%&% ect 619 of the power supply 311
o Y

generates a FREAFERY r{cﬁ?lﬁhlqrseé:)o 't hat tracks the
frequency and phawkenf théel-mmrxudsd\mba\eoo is connecteahwlthnangcaﬂdd@mwol

312 of the H 3 | d
syncgronl gat % '3 het Si gna 0 r%ce%gé% %’:ﬁ%c%%&r’%l F:B'ht%% %‘a‘%gg%%?%e =
entire3 chpwknsignalsofrom Tke tPCH g taf et DS H@lﬁllmc‘mﬁjes ‘Bhe
timng gener ghpky G340 @sé&‘@?ﬁe' ﬂﬁgtEQOEIEbkt gighREk) f@%?r\ the D(‘ztf1 ¥4 t age

controlled oscillator (VCO , a reference osci |l ator

first-in-fir&e- chhﬁ%%?%stle¢lmem3235322 6331, aand ndkbepts - Mﬂ'lF@\M 629,

a nicrocontr gRMer 3680uses the éiew&atto@&l»olsts%uﬁllsEQ%cﬁ@%h@ sl U Lo

gg%?bgg7fazg%§ycontrol %he v1g46 fgggégi?}om cgmeraslgzl 32¥m)§§£0%m%ien t he

HRM nmotill e 36@1F3430finectetpun tdiecHaC HRMGWRE 350 and@O6r the Dtmno@ule

generator 62Q,gf t ehl %@gm“&qqlrolwo is r%]:Z fl'otrh[ he"

MSYNC si gnal S 08¢ + from 0 generate t he
ti me base an@iodmle lﬁ%ﬂerehGeHRMamdMl@cI@qQ)rWltlﬂe epfpakencsy & 3trRndRVU

-310. VB ep R Madidl oreilfrd SthBe rnﬁil%‘i?l’é;&d“@i‘deé' $2nOLlge

the timng generator 620 uses the PLL _filter ref erence

oscillator 658MEFASRRL1322,sidial AW Réder34% on the HRMVRY i35 gnal s
..used bys5the HRM muthe e HRMU i 31iche canreb&0 dmﬁdeer imed ttleréé Mimgjor

generator 42Q..Q .e,timn and trQ 12 of th s the
- PLL filter 4%‘5’:@&%"' p%yfr FéPgrlgnc%gq fﬂf %%Jélf?]:gsygfgnal to -
generate andt hevidebnprecesads Idd (Ehe hp@vm r.mmﬁlaf TN converts  The
timng gener oM, @?Evfgrtélﬁ ﬂsgguéﬂd gog&rg}&clSintOS;Z +LBX QAR Gag cont r ol

codes vmththe m c ontr
-5 VDC supply as required by the other circuitry in the
20 HRMU 310. The power supply 311 is similar to the power

supply 111 of the DCU 110 and the power supply 211 of the
LMU 210. The power supply 311 includes a rectifier 611,
a filter 613, a regulator 615, a DC/DC converter/regulator
617, and a line lock zero detector 619. The line lock
25 zero crossing detector 619 of the power supply 311
generates a HRM line lock sync signal (HRM-llss) that

tracks the frequency and phase of the input power.
The timing and control 312 of the HRMU 310 contains
_ both the logic for generation of video synchronization
- 30 signals and the microcontroller that manages the entire
HRM module 300. The timing and control 312 includes a
timing generator 620, a phase lock loop filter (PLL) 621,
a voltage controlled oscillator (VCO) 622, a reference
oscillator 623, a first-in-first-out memories (FIFO) 624-
35 627, a timekeeper MV RAM 629, a microcontroller 630, a
keypad 631, status LEDs 632, a liquid crystal display

. (LCD) 634, and alarm 635.



over control lines. Data is exchanged between the timng gener at or
620 and the mcrocontroller 630 via the FIFO s 624- 627, which act as
dat a buff er syo o§lagsszi mekeeper NV RAM 629 provides storagsm‘msgwusos
configuration of data during time 20 periods that power is not supplied
to the HRMU 310. The . mcrocontrol l er 630 generates the control
signal s that control the operation of the HRMJ 310, receives the
control signals fromthe slave control outldut of the DCU 110, and
provides an interface for the conputer control 25

configuration of thEheRVERBJERY madiple 30fyds Comeﬁﬁt@ﬂoGQnFF'Sl Permedulal so

:_ g) eg ; Zces wi thoe, ugae ttflﬁrau@ ger%eratictke é@up@ﬂ gRe. cs.hatéigstd;@sc&%@r?ﬁnd
(0] al ar recelve e |1 npu
of the alarmi m‘grf"fﬁﬁp g hc%’ﬁe g‘gn %erm@ﬁ:1 of r?h‘?‘ﬁ PR ¢He

al arm st at us aollookestrdre theorDEU i mmof tro generatei $ihenstime bazet randi ng

he HRM gqrodul I
:[al :r m act | va’tJ geféggnce fg&ﬁ t%loc:k @ﬁ%%%méog{po%nt@h@ ocqaar minterf ac€n635.

The vi deo pr oc@b@@rtlsq:ﬁw NQ@]H?I\'AQ(BI!@ @mtral:nd ih| a3standoflone hmode,
conponents . NERESERfing déherditHed20 WRREPAe PLL £3YBEDT 6B1ZaYEONs S ONAI S
onto all of the cable runs, insert communi cati on codes to each
of the runs se’ﬁﬁﬁﬁ%'@}‘?e osc:.llatomsgg/ 99413§RM llss signal to generate
PCT/ US97/ 14803the tim:.ng signals used by the HRM molﬁrle 300 id el dddd ex
any of tfbe cabl e runst elthertthe HRMV 233 ghe DC rmdul £3 100,
and to processMERRET RS (§he timipg; ﬁ&@ﬁra’fﬁg idteo Ibrs s SHmings

i ncl udes syncheontrefli 332 of thendCUelk0 Gdds- bhe PLAdEilitesera2y,s VCO »

oa2a-h, | HRU YR Sroeeibildd WSS 080 u20ti GG 1}E4Chiofel °€b aBiZrare

frequency _ conpensator stri pper I nsert
buf fer 656, ngctarmngpségaalsauseﬁrbqu@mngommc;erO 663, buffer
666, and buffer 676ghe timing ema%lﬁmﬁﬂaﬁttﬁe t&a%bera%&%&&i

insert 10 sgnchr onj zati on SI gnal S 1 n paral onto all the cabl e
runs 3208 330, 3LAde%2panger GeBLEPL: ﬁedearrmt&sl §§f wfrocontr@alﬁr AP
341- 343, respesvreyetyntosl hinkes Calbea WRS exthanged betOd@ern NIRs tteinkigt2a- h

390 and can_ GPSTEer ael 488 EBeCmicrpeohtaRi 18 Al Vi, S dR gl
and two differé24-627, whiktha qm:claest slatanbbEfeppl i eThe ot imekeepér NhtRAMDI e

runs Si g5 APEN s sttty B8 WoRribLouE 168" of VBa 2 "EEAEnd L ime

20 periods that power is not supplied to the HRMU 310. The

| microcontroller 630 generates the control signals that

control the operation of the HRMU 310, receives the

control éignals from the slave control output of the DCU

110, and provides an interface for the computer control

25 allowing configuration of the HRM module 300. The

microcontroller 630 also interfaces with a user through

the keypad 631, status LEDs 632, and LCD 634.
A plurality of alarms can be received at the input

of the alarm interface 635. The microcontroller 630
30 monitors the alarm status and uses the information for
decisions on controlling the HRM module 300.  The

microcontroller 630 can also send an alarm activated
" signal through the output of the alarm interface 635.
The video processor 313 of the HRMU 310 contains all
35 of the components necessary to insert camera
synchronization-signals onto all of the cable runs, insert
data communication codes to each of the runs separately,

-

6



two different cable runs to be addressed (activated) and controll ed
si mul t aneously such that one can be routed to 20 t he HRM VRU 350, and

one can be d.to the DC nodul e 100. In one'enbodl

caner as 321’@%’@%1, 341- 343 and the HRMJ 310 conpensa I"”S?of“’?ﬁ deo
si gnal del ays that occur as a result of transm ssion over the cabl.e
runs 320, 330 and 3340 in the sane manner as disclosed in the co- 25
pending application filed concurrentlys herewith as At t or ney
Docket  No. 27761-00054, entitled "PHASE COVPENSATI ON FOR VI DEO

CAMERAS" , assiogmﬁnd:spltére @psighathe cabléf riuhe weéftlhei'nﬂhét HRM - VRIDI ch S

her eby i ncor te e et n_be ref C er et,0.

The HéM VRU %l%{qa &g‘F é’go Or#uts"henlt'/ éj’eog’ﬁa %85?5 cess rl-3 §8Pvé§‘ t he

returning vi dmtvfeeo'm cHbhlecvidee B2OcessSOr 313 incindles34ynchroftigathiBit VRU

nultiplexer,fﬁgérﬁérsan64§g,h Itligégigﬁ%§;t aﬁle ts: mﬁkg Be of
5

the canera runs out put ?ron1t tipl'exer ased
upon a 35 WH%#RF%P%?QnaﬁSQean¥@e©he1¢¥§4\ﬁ@ﬁﬁ%¢t|p$é%er E56qReDeY

the ”1frocomﬂ6ﬂﬂéﬁséﬁgk|@Sbhedddéfﬁkfiﬁbéﬁn559| ¥bde Virfserter 6B8,timng
%%—T-/e[gg%r 1488:§1ffer 656, I-%ég %%/ multlplexer 660, fregyency compensatoye

vi deo streanses, tiwef Hett peiss of and cohiRiebRE76 . mul ti pl exer 650 require

some processi ng be{,}?ée LPRpfahs - tlonbelggé%{:l&{%o Epea LRV YRU 350, The for

processi ng change © e Vi deo ot r 6am e Vi o pro
out put 100 5 synchroniRMtiRo 83gnadst iin panelhsllmntoeabldeﬁ phecesbide 213 |

of the LMJ 210,41 350! g 3eXCaRl 31, "Fod WA ARE ddmeras 383L3580ui red

due to the fact that_the sync signal” does not ave_to travel through
any |length of3%bland 3ﬂ%§ 3de5eSPeCt1V€%E} @%t%@?S%SQan€e¥V§§ vi 386

signals f romédsut \iRldeb® eranglbizphex8Ee 86 0aaws SRR TIc3®S dnh eode@e @nl@sses

for each ndi.vj dual 332 4 341-343, b ari.n
ref erence S|&mﬁ iﬁ?é g££%aéﬁ§%a 40, #RGran’ ap IYegBF d %ﬁls
i nf or md6i on |eommunmmatiQNBbamkeachenmﬁ separatmﬂyyldudltwanﬂiﬁfbrehhe

video level qelegt 8aReheLeni bellpp) st URCG Y di1Fe Lty dual cCRELAS (O

adjust t he caner requency conpensa eS canera
gain acdgimianepusist. afrblﬁegéwstyreoabbwpsnﬁqretwor capsras on

that result fe@ndifferései GbRE Yull0cdi b I3a8P¥Esb@NPactivated) and
controlled. simultaneously such that one can be routed to

20 the HRM-VRU 350, and one can be routed to the DC module

100. In one embodiment, the cameras 321-322, 331, 341-343

and the HRMU 310 compensates for video signal delays. that

occur as a result of transmission over the cable runs 320,

330 and 3340 in the same manner as disclosed in the co-

25 pending application filed concurrently herewith as
Attorney Docket No. 27761-00054, entitled “PHASE
COMPENSATION FOR VIDEO CAMERAS", assigned to the assignee

of the present invention, which is hereby incorporated in

_ its entirety herein be reference thereto. |

30 The HRM-VRU multiplexer 650 in the video processor

313 receives the returning video from cable runs 320, 330,
and 340. The HRM-VRU multiplexer €50 is an 8x1

%multlplexer that selects which one of the camera runs is
an output from the HRM-VRU multiplexer 650 based upon a
35 command signal sent to the HRM-VRU multiplexer 650 from
the microcontroller 630 in the timing and control 312, via
. the timing generator 620.



cabl e runs. Each canera nust have a different gain 20 setting because
each canera will be connected to the video processor 313 by a '
di fferent |er¥yOR889432ab| e. In addition to the data ®CIHENBMBoON
codes inserted at the source end of the cable runs 320, 330, and 340
by the code inserters 642a-h of the video processor 313, the 25
returning video will contain data connunlc?5|on codes inserted by the
i ndi vi dual caneras 321- 322 331 and 341- 343. I n one enbodi nent,

t he canmeras 321- 322,T1§§1 streandl- 3t‘ﬂe Bhgagﬁ’atenz q_ig ﬁ%ﬁ%the '

vi deo si gnal accor g to the teaching'in
Serial Number whoqpmere £t requiveDEOmMeUPHcRISEERG beforefthey @anjul y

11, 1995, assi gfeect:ﬁ@pﬁhewa&aeAmvgw @50, Thd prdE&sSE SH LOye
whi ch is hereby.,incarporated in entirety ‘herein nce
thereto. The cddi¥ SEGSFH&Eream bYGEEESY%ﬁﬁ E?E%%5$9€|%1%u§Prc§H§PHt06GES

of f of the VI de:he?,&mm VR 380K &8 t:herrsamal aabie ttl@et\hﬁd@éh@fo&%éfs&r%ltahe
vi deo di al_,dat a conmuni i.0 co es are

i nsert ed |nto the V|deﬁ&@ zﬁﬁ %%gg the. SrEeD, §§§nb3§5¥é sync AGg is
08/ 09432 not requlred due to the fact tha®dCEH4S®YME4833nal does not

- 18- h d
processor 31gtgg§§£g€§ﬁﬁg%9ﬁ&théﬁ%%%¥ﬁ Igggi ﬂ$§hV#Qe%g ﬁ&t © I eOPSSP to

the HRM VRU 35@.evel detect 62 HrRCBGVRS tvaml%qensxg@@la sbrowcdiheesVRU
returningos nﬂl@ﬂ@lferx@f‘ m Qrld! e t23hi ndd, t}?é\ﬂlrfrféb 1o§é1§s HB%&D%ach

mul tiplexer is.a 8x1 | exer _t hat selects whi ch
canera runs 3241 $E2 334-332an388e poti- 34311@%ﬂﬁQmEaFRNFD€§

mul ti pl exerI lESG&etfre:iémceDCslfgdaﬂ.e gégefme@ldby ea¢t|poaaa1e<iﬁntwl a{j r RAbWRE

m crocontrol | e in and_contro vi_.deo styeam
“at the out put ofe%h %%%RE}%%IWBHPBI exer 688%&3%?%?%%1‘& f $8Gfency
conpensat i on byndiaiduadusamereoine e oridees leofedr dldttect 652 celtebe dtt put
to the Dgknodulig 1g bﬂrh?htar ?.‘i‘f&%.%ﬁual car{fé#?{négt gﬁagg% BRes %ﬁggga

gai-n adjustnents [for- requency | osses recei ve romt he
DC mul ti GBdPer 6 %@efSFeSEGHCMMHQNRRRﬁaQQﬁnﬁ%3 makge Wamera gainfrom

the frequency a@jmﬁlﬁ'ﬁrﬁfs Gﬁﬁawa&ﬁSnéaégssbyt L) comPen@aftfeerf&ﬁﬁlﬁéééé to

bei ng out put t tor_ 360
subpgrtgdpgy tﬁg f§§ﬁﬂﬁ§wﬁrom transmission og v18eo flelds down Igng

| cable runs. Each camera must have a different gain
20 setting because each camefa will be connected to the video
processor 313 by a different length of cable.

In addition to the data communication codes inserted
at the source end of the cable runs 320, 330, and 340 by
the code inserters 642a-h of the video processor 313, the

25  returning video will contain data communication codes'
inserted by the individual cameras 321-322, 331, and 341~
343. In one embodiment, the cameras 321-322, 331, and
341-343 will insert data codes into the video signal
according to the teaching in U.S. Patent Application

30 Serial NUmber;08/501,261, entitled “VIDEO MULTIPLEXER",
filed on July 11, 1995, assigned to the same Assignee of
the present invention, which is hereby incorporated in its
entirety herein by reference thereto. The éode stripper
654 strips these individual camera codes off of the video

35 and makes them available to the other parts of the video
processor 313.. Additional data communication codes are
inserted into the video by the code inserter 655 before



20 being directly connected to the canera line run 320, 330, “or -

340 that the call nmonitor 360 will nonitor. In one enbodi nent, the
cal.l nonit Iect any connected to any one of the_ _cable runs
320, 330 O‘é'ﬁ' mul ti pl exer based upon a cont PEGFE3#80R e

m crocontrol l er 25 630 in the timng and control 312. The DC
nodul e 100 is responsible for ensuring that the caneras for dlsplay
are activated, and that the signal 38 fromthe di splay canera are
routed to the appropriate display 120 and/or 130. The DC nodul e 100
30 3ccorrp|ishm cbtlni;.]pubthEﬁHéSHRMhVRw asa MO Qe & id &R BF Q:hel v1%é3 slol ay
command i nstr ave no es articu | splay .
canmera into t e&f':é;%seéxé 51?’ FENESS %Pf‘fﬁrtﬁ%? E?’F%‘P’a 61‘T?:'é?EHs to

t he approprt a@@t]gu'Sptaythe HRM&YRUaBSDor 130 The DC nodul e 100 uses f our
di splay 35 sta t t C ra_commands. ..

di splay stack is ?Eeq%&ﬂflﬁgqﬁ ttq'pafpé%neér]é;% %p% ™ 5SSFAVES retuxﬁb’tﬂﬂe
that are to béideep|fypmi. cablet hinsot 320 nuABEL oind 340.  THO IBIOIAS2

PCT/US97/148Qﬁu1t1plexer is an 8x1 multiplexer thatlgelects wﬁ%éﬁ e
nmodul es is ggﬁgotr than four, each stack"wll hav up to two slave

nodul es assi ® FImeraTrung; 3gPay330, °rcaﬂrﬁrascyﬁﬁénési ansguwkadd by
cycling throufphom hehd BIRM-DC mul&h@(lb&e&ndst)nﬁéeﬂ@é'tlbdf'gnécmwgibd hagier as

in those ck Eac fledor anera iis selected -
fromthe nextu%$%caﬁ< é%tero %@T eeg‘flé’ﬁoé’gf?ﬁ ﬁli?l? F’go in the,Fiming 5 one
i ncremd® af tamdt benktzol BaRer a T eckd=b stream nat hehsani&tptmclof ltheone of

. G
the di spl ay sﬁmkﬁchamﬂ_ a{]rg digplgy will comandad
by the DC nodul e 10 g'p&t?rxler?g t hat par igg 31 Qg o%nflfelt% *Pfie

maxi num cﬂ'PE‘EPﬁ?téaﬁfePé{ %tféfm@qsorcqme@mw n6aal beforend ti n

f our phases Odiaxfxlﬁdéjsoutput to th-@eDQO%édlhlém'ltoo( L'VU'ﬂ{e c?iCh
sl ave nodul e determ nin canera i'h a

is_resp bl e.for
cor r espondi ngCXPRFRSAEE| eg\%rssl | M3kes t | SARSXR n 1n Tﬁ é“StmentS for
deterrn'lxiat i onfrequeniey usilogsédr em sh:axé(sV:.&Ibe frecéivéackfrom theé Dte

by the DO modiriToeeF' SPecde éath "fHEYi Blal camsnia) BhPe VRgetond
i mages from tErome the 2frequemcyl eotgenisatadi spé 3y pasBes selzoodght atle i s
th? al arm buffer 666 prior to being output to the DC module 100.
_ The call monitor 360 is supported by the buffer 676
20 being directly connected to the camera line run 320, 330,
or 340 that the call monitor 360 will monitor. In one
embodiment, the call monitor is selectably connected to
any one of the cable runs 320, 330 and 340 by a
multiplexer based upon a control from the microcontroller
25 630 in the timing and control 312.

The DC module 100 is résponsible for. ensuring that
the cameras for display are activated, and that the
signals from the display camera are routed to the
appropriate display 120 and/or 130. The DC module 100

30  accomplishes this by sending the slave modules a camera
display command instructing the slave modules to insert

a particular display camera into the camera sequence, and
routing that field or fields to the appropriate display

120 and/or 130. The DC module 100 uses four display

35 stacks to generate display the camera commands. Each
- display stack is a sequential list of cameras from a slave

. module that are to be displayed. If the total number of



canera' stack which holds the canera nunbers of all caneras that are

associated wth a particular alarmin an alarm condition. The third
stack is an 'wolesosger as" stack that hol ds the |ist of alACTouSYEi18803
detected by the slave 25 nodul e. The control command stack is
a stack of only one ‘canmera nunber, that canera nunber being the
canera code sent-to the sl ave m)dul e _by the DC modul e 100. If a
camera nunber is present in the control coh?mnd stack t he 30 sl ave
nodule will retrieve th mage for the cape nmmanded by _the DC

modul e 100 bef GFEVES M § &fy IGPREPT ¢han E‘é‘l‘l’ér aeachf shgcHi yﬁrll&y haxifer a

is located in tipe tonttmd slave owuduleh sasskgnélie td) aye. nodrhe \@ilspllagok
m canera st.a |f a 35 -

to see if a i n,the al a
canera number. & sﬁs |n ﬂe al Eé"r eg'rﬁﬁte%t%%k Fﬁlé‘ngl ough Ehﬁulfé”'\ﬁ |
al t ernat e bet wedacks caderascramenelagartmrough sthek camler&s. caneth®sien

the al | -canmer agrSikeX. tJ 0943
PCT/ US97/ 14803 Eucif Wiko field or 'fhabé, r 5. Camera lscselectfed

each stack thatE5cm ttHee cBesE astafkdi afldley camerafaadeqtrd caachaphasbers

previously sel eieetbdmetdCone inkeeheAt! &Qt@txa@he I fadto e&aafa Bum%&ed
exists in the alarm caner st C or ﬁ amecaa conmmand stack, the

sl ave modul e 537 bRE SaWF|SES 1ERIRY oPFackrehave: Ak by
sel ecting a camamexrty, otrhehenaodmbplaymeim Yo cdonmirtied Hy the DI modRea

nmmedi at af t o] ecte n the.all
comera s 02 a¥o ‘i SRERICUIREE s OSULORRNe, o SRURET ©rh® bRRiRkn |
10  appar at us SFPlRY pRESTA upﬂeéﬁtr@hehmrtman slavstmodelie is ongninhg

~acconpanyi ng Drf@@rn?,‘ha%@; dpsaridrisin the foregoing Detailed
Description, it w |[_be understood that theinvention is not lLimted

to the enbodi ment dild¥ §9BErol unltbu@m% Sagif® ot maekoskave module
rearrangenent s i godidsperis e 15for aadtevhshihgt | WhcM t heatheslepaghi ng

;gfrgapﬁbfp'r't g%g%ﬁgndlng slavé“ﬂéghf§56¥¥lfégtggégggégﬁlﬂggtby tﬂls
determination is made using three stacks. The first stack
is the control command stack which holds the number of
the camera commanded by the DC module 100, if present,
that the slave module is to send images from to the DC

20 module 100 for dispiay. The second stack is the alarm
camera stack which holds the camera numbers of all cameras
that are associated with a particular alarm in an alarm
condition. The third stack is an “all cameras”" stack that
holds the 1list of all cameras detected by the slave

25 module.

' The control command stack is a stack of only one
camera number, that camera number being the camera code
sent to the slave module by the DC module 100. If a

_ camera number is present in the control command stack, the

30 slave module will retrieve the image for the camera
commanded by the DC module 100 before turning to any other
camera. If no display camera is located in the control
command stack, the slave modulé will look to see if a
camera number exists in the alarm camera stack. If a

35 camera number exists in the alarm camera stack, the slave
module will alternate between the cameras in the alarm
stack and the cameras in the all-cameras stack, selecting



-21- VWHAT | S CLAI MED | S: 1. a system for the

control of video signal mul tipl exi ng, said system conprising: 5

a slave nodul e having a plurality of caneras coupl ed

control unVO9B®P433pt ai ni ng video - signal s from one of &gFﬁH%hﬁ¥§Pity
of caneras for output t herefrom a master control .
nodul e having a nonitor and a 10 master control -unit for receiving the
vi deo signals from the slave contppgl unit and transnitting the video
signal s to said nonitor and for sending a canera sel ection signal

to said slavg cailer@d fUY tehbR! sEAEKEHHAMISid OtREEcAMesdl dmmediatd1ypal ity
of caneras; wherei n said, sl ave co nit det eer'm nes

apd 15 trol
whi ch SAESEr ShHPd BREPER| (JBPCEaRFaEiowr Ly FTLEFkedi diy th
s: gna: s fr o?réspeetm?i.@tgaém. a Jni eﬁ:etcamléiraedu?bde_remﬁet@fin It:he _lmﬁnf
plurality o ras, for output froma |ist : ur al i 0
caneras and 8%@%?% %‘éa@ﬁeoﬁ/itg%eo csa}mgeﬁgl S§°M F“S‘ﬁﬁazﬁég&gt htéh%e?€% eec}“%é%l%f sai d
plural iy ofwihkeryecleorhxonghytthe camepas |lins&he madt @amega mdladkniby sends
the camera SEE?&&{:?Hg a camer8N&ho0 th@l thodhake c%%]tczra()lst K wifiehfupen said

8
sl ave : control Unit obtains the video signals fromthe canera
cor r espondi nEREoCaRRTR JHErRL ALY iaftey fhe camera number previougly system

of claim1l1, whgeetedeaahtbk 2a1d camera Rtdcd.ity of caneras in said slave
nodul e are associ with_a different ,canmera code -and trgnsnts a
vi.deo si gnal ﬂlﬁg‘&ﬁgpe@em?‘ﬁﬁefﬁﬁda? tcaﬂér&‘%oﬂ??‘ %d %Hir ein
30 Hhi d shpparatis a@f whe pbésens savdnvidaohasgbelen fildmstratedaid |
plurality of ;ca S .tiin Gfer, 0 . s i wig h
a particular lgng%?)’% s%ﬁ%&%ﬂ#ﬁ/ %Ita%n _cf%’eé?a?et%ceﬁlq%% \Sllﬁﬁegé}%jgnal S
are to be obfarageingoRetailed Desguipyjiam.alitt yisl benemderstord rideat ving
the video sigRal $ndentich’ PN AMEe PaRitdd I e RboBintert! Hidldiosdt,

caneras that . the video signals are to be obtained from,in response
t her et 0. but is capable of numerous rearrangements, modifications
15  and substitutions without departing from the spirit of the

invention as set forth and defined by the following
claims. '



-22- ¢ 3. The system of claim?2, wherein said plurality of

caneras are connected to a | oop of cable having a first end and a
second end, wo®sibazei n said sl av Wgtsmh gt %ll:' i nserts tROX/GSHTHAR
code onto the first end of sald ;& REPL. @ or transm ssion to said
plurality of caneras, “and Preln E On%{gLﬁuﬂLl_ljigﬂlﬁ¥}_

t he video S|gnals fromsaid pIuralléﬁ of canmeras at the second en

of said | oop of cable. 10 2 system of E 'mm,m

said sl ave rmggig !3 E Iggp nodul e. ﬂm’rlm)f
claim1, wher f ie is a home run modul et

6. The systemof claim1, wherein said slave control un|t transn1ts

2 slave synchroni zaii on 51 g8lehOrar cnoBbleBbtr 8 a8l aa0mras AdLsa d-

plurality of. cameras roni ze Sl ave synchroniz
signal. 20 = signals, 7saldTﬁ¥S§§E‘t epmprisizngm 6, wherein sai d rraster

control uynit transmts azMa3kQle Si cf&Mémha%hgn &S IfNAa ey ﬁ&% ave

control unit and said slave contr nit .sync ronlzes sal ave
synchroni zati ofOSP4RY Q@ &ai8lave com¥el apidhr Barz f8dprkingalvideo

signals from one of said plurality of cameras for output
therefrom; _
a master control module having a monitor and a

10 master cbntrol unit for receiving the video signals from
the slave control unit and transmitting the video signals "
to said monitor and for sending a camera selection signal
to said slave control unit that corresponds to one of said

| plurality of cameras; and _

15 wherein said slave control unit selects the
video signals of the one of said plurality of cameras by
sequentially selecting from a list'of_said plurality of
cameras-until said master control unit sends the camera
selection signal to said slave control unit and upon

20 receiving the camera selection signal, said slave control
unit 'selects the video signals from the camera
corresponding to the camera selection signal.
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