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£ *159159* -1- 1111111 LETETEEEEErrrrrrerrr AC 1 ONC ThypeR gErEﬁE
tl NVENTI ON VI DEO NDV"M."HWW“( BACKGROUND OF THE I NVENTION 1; Field o
“the I'mvention This invention relates to a video nonitor system- having at
'] east -a vildeo si gnal sourd®and at least a nonitor for providing a video
“image fromthe video si naljpsource on the nonitor and particularly relates
t

to avideo nonitor system | east a vigeo canera and at |east a 10

noni tor f i a video image fromthe video canera on the nonitor.
2. Descrigmmmwmmmmmma“Prior Art A video. nonitor systemhaving a plurality
of video cangfagnfor generatThgLR @FurTREi tyveiTybdeo signals, a 15 coaxi al
cabl es a _plurality of nodulators for nodulating the video signals to

provi de respective fixed channéIBEOfMONTEOR SsygmeMs and conbining units for
mul tiplexing a plurality of video signals on the coaxial cable, a
plurality of distributors aBACKEROUNDa@Br FHEINEENELONvVely receiving 20

- video signals respectively, a plurality of television noni tors for
di spl ayi ng t hef +2t@iYedthf dbaventhals “respectively is known.

) This invention relates to a video monitor sSystem

having at least a video signal source and at least a
monitor for providing a video image from the video signal
source on the monitor and particularly relates to a video
monitor system at ieast a video camera and at least a
10 monitor for providing a video image from the video camera
on the monitor.
2. Description of the Prior Art
A video monitor system having a plurality df videb
cameras for genérating a plurality of video signals, a
15 coaxial cable, a plurality of modulato;s for modulating the
video signals to provide respective fixed channels oflﬁideo
'signals and combining units for multiplexing a plurality of
video signals on the coaxial cable, a plurality of
distributors and demodulators for selectively receiving
20 video signals respectively, a plurality of television
monitors for disﬁlaying the received video signals
respectively is known.
Fig. 15 is a block diagram of a prior art video
monitor system disclosed in Japanese patent application

25 provisional publication No. 5-7330. This prior art video



-Fig. 15 is a block diagramof a prior art video nonitor systemdisclosed
.in Japanese patent application 25 provisional publication No. 5-7330. This
prior art video -2- nonitor system conprises a coaxial cable 1501 for
“transmtting nultiplexed video signals, a plurality of canmeras 1502-1 to
-1502- 10 for generating video,signals respectively, nodulators 1503-1 to
-1503-10 for nodul ating 5 the video signals having fixed frequencies
respectively, conbining uniits (conbi ner) 1504-1 to 1504-10 for

mul ti pl exi ng the nodul ated video signals on the coaxial cable-1501,
distributors 1507-1 to 1507-4 for distributing the multiplexed video

signal s, dempdultairorsy ftam sJnRatiiser) Yo 1 denpdyl Al g 4de tipl exed video

signal s having predeterm ned frequencies respectively, and video nonitors
1505-1 to 150%néinirt tdingplmpivie lidxe & ivdee Signtad s F esRAGidael oy d# this
system the nodul ators 1503-1 to 1503-10 15 nodul ate video signals

suppl i ed frcemelresvildOe -darer 4$502E5@2-fbrt @etEQ2rtlit gty s el ifrd ned
different frequencies. The conbining units 1504-1 to 1504-10 nultiplex the
nmodul at ed vir§&8 e§itgi&lly .omodnd adeas d150Salll €0l 3GD.3-Q0 tfvr mondil0firsd de,

t he distLibubors_1507-l to 1507-4 distributes 20 the nmultipl exed video
signal s Pespé€t "Haeyp. stgdalgehgding dixed deeiausing igsnods et il v,

mul ti pl exed vigeo. signal s Qﬁth di fferent. predeterm ned frequencies
respectivel yor© ﬁBl\?igdgG‘lrﬁ?ni €omd 1psE5) 1 1594130804 1§i04p118y for

multiplexing the modulated video signals on the coaxial
cable 1501, distributors 1507-1 to 1507-4 for distributing
the multiplexed video signals, demodulators for selectively

10 demodulating the multiplexed video signals having
predetermined frequencies respectively, and video monitors
1505-1 to 1503-4 for displaying the video signals
respectively.

In\;his system, the modulators 1503-1 to 1503-10

15 modulate video signa;s supplied from the video cameras
1502-1 to 1502-10 at predetermined different frequenciés.
The combining units 1504-1 to 1504-10 multiplex the
modulated video signals on the coaxial cable 1501. On the
monitor side, the distributors 1507-1 to 1507-4 distributes

20 the multiplexed video signals respectively. The
demodulator seleétively demodulate the multiplexed video
signals with different predetermined frequencies
respectively. The video monitors 1505-1 to 1505-4 display
the video signals to reproduce different images

25 respectively.



-the video signals to reproduce different images 25 respectively. -3- An
operator can selectively display an i nage fromeither of video caneras
71502-1 to 1502-10 on each video nonitor by controlling the denodul ation
“frequency. SUMVARY OF THE I NVENTION 5 The aimof the present invention is
.to provide an inproved video nonitor system According to this invention,
‘a first video nonitor systemis provided which conprises: a transnmitting
medium having L channels of L video signals, for transmtting the 10 L
video signals and data; a video signal source portion including; Mvideo
signal source units, each of the Mvideo signal source units receiving the

data fromthe trananbpsiratoredanmsand ceehRali walsy185Namatiddg AN o
supplying one of the L video sighals to the transm ssion 15 nedlunf%hrough

one of the Eithamnelfsvideaccamdanse 1602k 1t ke 1dahka;10a oMDRialc® WV dd ONn
including; N nonitor units, each of the N nonitor units receiving the data
fromthe tPRARsAPEsPIncrBdramland sbkedemeduyartdoei fireguandy .r epr oduci ng
one of the L video signals fromone of the L 20 channels in accordance with
the data, the L, M and N beBHYMARX: QFallHRANYENTAONe t han one; a nonitor

control portion i?ﬁludlng; a Rlurality of nonitor control termnals, each
of the monitor contf8l 2tBr A nilE PRePERFOABEEREIQNr d§uést Progéder am ng and

transmtting,Lpg dgtg;40d! gaL} g, wai.ch one
According to this invention, a first video monitor

system is provided which comprises: a transmitting medium,
having L channels of L video signals, for transmitting the

10 L video signals and data; a video signal source portion
including; M video signal source units, each of the M video
signal source units receiving the data from the
transmission medium and selectively generating and
supplying one of the L video signals to the transmission

l§ medium through one of the L channels in accordance with the
data; a monitor portion including; N monitor units, eaéh of
the N monitor units receiving the data from the
transmission medium and selectively receiving and
reproducing one of the L video signals from one of the L

20 channels in accordance with the data, the L, M, and N being
natural numbers ﬁore than one; a monitor control portion
including; a plurality of monitor control terminals, each
of the monitor control terminafs in response to a fequest,

generating and transmitting the data indicating which one

25 of the M video signal sources is requested to be operated

THIS SHEET HAS BEEN
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-25 of the Mvideo signal sources is requested to be operated TH S SHEET HAS
BEEN REPLACED -4- and the data indicating which one of the N nmonitor units
s requested to be operated to the transmtting nmedium and a control
“portion including: a receiving circuit for receiving the data fromthe
nonitor control portion via the 5 transm ssion nediunm a channel condition
-detection portion responsive to the data indicating which one of the M
video signal sources is requested to beqoperated and the data indicating
whi ch one of the N nmonitor units is requested to be operated for detecting
a condition of the L channels; a 10 determ ning portion responsive to the

channel condhdi one datecln@mc@elthWhleh Qﬂbebﬁ‘@hegNWﬂbﬁHt%@e %EtEDQQ-
.channels is used in accordance with the detected condition e L

channel s; ancgpesttdngopbetoparategpoostie teahbaitdahg m@@u%ﬁh'%&dW@iCh
one of the Mvideo signal sources is 15 requested to be operated and the
dat a i ndi ca¢bngrehi pbrohen odhclhéihgnoai receinihg csreaquesbed to be
operated, for operating one of Mvideo signal sources indicated by the
data from tFRCHDAIREr tRONERABE fEPMi Hap poniton consuppl porsrdenofrila wihadeo
signal s usi t he determ ned one of L 20 channels and operating one of the
N noni t oP uﬁ??%smhﬂﬁb%?eﬁedemth% ﬂ%f%n?ioﬁQBﬂéthﬁﬂlﬂéﬁeéémpnoporéﬂmmnal
portion to _receive an uce of L video signals fromthe

et er mi ned BHEPSPS LV EnAANERS %F%ub% b%ﬁE%%Flﬁ@iﬁhdone of the M video

signal sources is requested to be operated and the data
indicating which one of the N monitor units is requested to
be operated for detecting a condition of the L channels; a

10 determining portion responsive to the channel condition
detection portion for determining which one of the L
channels is used in accordance with the detected condition
of the L channels; an operating portion, responsive to the
data indicating which one of the M video signal sources is

15 requested to be operated and the data indicating which one
of the N monitor units is requested to be operated, fof
operating one of M video signal.sources indicated by the
data from the monitor control terminal portion to supply
one of L video signals using the determined one of L

20 channels and operating one of the N monitor units indicated
by the data from.the monitor control terminal portion to
receive and reproduce one of L video signals from the
determined one of L channels through generating and
transmitting the data to the transmitting medium.

25 -+ In the first video monitor system, the M video
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-transmitting the data to the transmtting medium 25 In the first video
noni tor system the Mvideo THF S SHEET HAS BEEN REPLACED -5- source units,
the N nmonitor units, and the nonitor control termnals rmay have addresses
“respectively and the control portion transmts the data directed to the
nore than one of the addresses at once. 5 The first video nonitor system
may further conprise a synchronizing signal generation circuit for
generating a synchronizing signal, wherei_.n the transm tting nmedi um further
transmts the synchronizing signal and the Mvideo source units and N
nmonitor units further conprise 10 synchroni zing signal receiving circuits

respectivel youeaeh uraftd hed W GRM 1SN Al 1SQUr ﬁa%d”\‘lﬁes n@xﬁf& V&Lﬁ’tﬁ:%ln

generates and supplies one of the L video sig stot ansni SS

medi um'i n 1 esrorisa liso rdye e iditedistd Heialc diamyt Ned SM{EJ*H?}HFAPQ.
receiving circuit, and each of the N nonitor 15 units selectively receives

one of the PRovitdeo Jirgmasimd tisn threesiaamns @l itre dteel YN IHO WA kK I e f&OM
the synchronizing receiving circuit thereof. In the first video nonitor
system eachhsf adeE espesi ©dr omeet.-rol terminals may further conprise first
20 generating and transmtting portion responsive to a acquiring request
for generating theT#&t &1irddi ¢ddiepe mom i tacqvsiteq @asi divr wfercardmmtisag a
desi red one of th% M . . , )
a syncnronlizing signal generation circuit for generating a
synchronizing signal, wherein the transmitting medium
further transmits the synchronizing signal and the M video
source units and_N monitor units further comprise
10 synchronizing signal recelving circuits respectively, each
of the M video signal source units selectively generates
and supplies one of the L video signals to the transmission
medium in response to the synchronizing signal from the
synchronizing receiving circuit, and each of the N monitor
15 units selectively receives one of the L video signals in
response to the synchronizing signal from the synchronizing
receiving circuit thereof.
In the first video monitor system, each of the
monitor control terminals may further comprise first
20 generating and transmitting portion responsive to a
acquiring request for generating the data indicative of
acquiring a right of controlling a desired one of the M

video signal sources to the control portion and second

generating and transmitting portion responsive to a

o
[9]]

releasing request for generating the data indicative of

1
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-video signal sources to the control portion and second generating and
transmtting portion responsive to a 25 rel easing request for generating
the data indicative of TH15 SHE1l' ,f }(AS F3r~iv -6- releasing the right of
“controlling the desired one of the M video signal sources to the control
portion, the control portion further includes a priority data storing
‘portion for storing priority data of the Mvideo signal sources and 5 a
judgi ng portion for, when the receiving-gkrcuit of the control portion
receives the data indicative of acquiring the right of controlling the
desired one of the Mvideo signal sources fromone of the N nonitor

terminal inreheasdage theat izhe becebmitmglqiih@uitheofdetsflereizp%tr{é)'ofpoclﬁ{é Qp has
10 received the data indicative of acquiring the right of <controlling the
desi red onevéfiepheignwildsousicgsaltos atiecesn trbamparatiber, At orttie N
nmonitor control term nals and has not received the data indicative of

rel easi ng t Rertignt furitberadochadesne ot iblrd tM @ariat @rcoedmtg o rtrd nal ,
judgi ng 10- which one of one or the another one of the N nonitor control
term nal s hiSraShPERBE Briigrity Fatacedr darcd wideo stienali sdunceatand and
transmts the . data indicative of &roviding the right of controlling the
desired Sne?of UERADR POF§dENsEgRal VBENr £8E rECElvABE 6re caflti o€ Nheoni t or

The first VRSB Pebr 80 F Brengsor RENGR CBoABALCES 1 VA PRoGRaHg 19 11 on
for rECEiViBﬁetp§ggﬁt@ff58ﬁkygfling the desired one of the M video
signal sources from one of the N monitor terminal in the
case that the receiving circuit of the control portion has
10 received the data indicative of acquiring the right of
controlling the desired one of the M video sighal sources
from another one of the N monitor control terminals and has
not received the data indicative of releasing the right
from another one of the N monitor control terminal, judging
15 which one of one or the another one of the N monitor
control terminals has a higher priority in accordance With
the priority data, and transmits the data indicafive of
providing the right of controlling the desired one of the M
video signal sources to eifher one of the N monitor control
20 terminals which has been judged to have the higher priority.
The firstivideo monitor system may further comprises
a recording portion for receiving the data from the
generating portion through transmission medium and

selectively receiving and recording one of the L video

25 signals using one of the L channels in accordance with the

R
-
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-generating portion through transm ssion nmedium and selectively receiving
and recording one of the L video 25 signals using one of the L channels in
-accordance with the TH'S SHEE'C Hr 1S h~-E  REPLACED -7- data, wherein the

“control portion may further conprise a recording operation portion
responsive to data indicative of the recording request and the determ ning
portion for operating one of the Mvideo signal sources using the 5
determ ned one of the L channel in accordance with the data indicative of
the recording request. In this case, it further conprises a synchronizing
signal generation circuit for generating a synchronizing signal, wherein
the transniatangwhedeim thansshtsollhposyehr ARz irg thiedNlondid O 4 he
recordi ng portion has a synchronizing signal receiving circuit for
receiving theceydthgonperagisngpatktaond tbeponedeoeditdg dadmat i1em ilc@aardi ng t he
received one of the L video signal in response to the synchronizing signa
fromthe s9hchRrenrecagdéngnakqnesti andgther tetrrminihg phe tfiionstroH deo
nonitor system the L <M Inthe first video nonitor systemthe L < N In
a second viJR®T HbhPEoPney_f ekhet HeviloPdebeBRrgnabursesr ued nign thiee fir st

vi deo nnnit&r S stenacongriges video canera for taking a picture and
generati ig ThE® B4 sPYRaPt 2B ¢ nl atRBRAGACENWRAEROAdBNEEUME tnd hehadadtaher

structure i§n&b§atf@QEo?Stﬁgeré%ggéiXEdsgqgggktOrIgy%kﬁg]case, it

further comprises a synchronizing signal generation circuit
for generating a synchronizing signal, wherein the
transmitting medium transmits the synchronizing signal and

10 the recording portion has a synchronizing signal receiving
circuit for receiving the synchronizing signal and the
recording portion recording the received one of the L video
signal in response to the synchronizing signal from the
synchronizing signal receiving portion.

13 In the first video monitor system, the L < M.

In the first video monitor system,the L < N.

In a second video monitor system, the M video signal
sources in the first video monitor system comprises video
camera for taking a picture and generating the video signal

20 in accordance with a picture and the other structure is the
same as the firsf video monitor system.

In the second video monitor system, the control
portion may further comprise a generating portion response
Lo a response request command for generating the data

25 indicative of the response requesting command, the

HEET H AS BEEN
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In the second video nonitor system the control portion may further
conprise a generating portion response to a response request command for
-generating the data 25 indicative of the response requesting comand, the
"---- '"ms Si E LACED UCLN -8- transmitting portion transmts the data
indicative of the response requesting command to at | east one of the M
'video signal sources and the N nonitor termnals and the at | east one of
the Mvideo signal sources and the N noRBtor 5 term nals receives the data
i ndi cative of the response requesting command and generates and transmts
the data indicative of the response responsive to the response requesting
comand to thensadittdhgpoblritdon amrdnishe te&orheOlda tROMNdAR AfUNN s GYWPri ses
a judging portion for judging a 10 condition of the transmtting nedi um
fromthe darasppndiecaenuessiingheomaapdnse mecaiewsd lyiel e reeeiwividieo
circuit. In the second video nonitor system the Mvideo sources and the N
moni t or uni 6$8RAy RavEcaddradsabelN mespsoti relrpiand st laedcamter @t parddon:

further includes_an,  address storin& portion for storing address data of
the M vi deBP€o8f c&Beald ViREONSAERRL0EOURICES, anfe the Nedomidea of the M

vi deo signak sourgis an nitor termnals receiving the data

i ndi cative 6f Lhe 5558%§iggégﬁggtpﬁ§a 3894 6AdANE §Endh&t €€ SBR@SEr ansmi t s
the data ingbgabL¥eng’ cBnnbREPAREC g Re e sPERA"S S nEIYES" (1hd GO RNd Wi th

indicative of the response responsive to the response
requesting command to the control portion, and the control
portion further comprises a judging portion for judging a

10 condition of the transmitting medium from the data
indicative of the response received by the receiving
circuit.

In the second video monitor system, the M.video

sources and the N monitor units may have addresses

15 respectively and the control portion further includes an
address storing portion for storing address data of thé M
video sources and the N monitor units, the at least one of
the M video signal sources and the N monitor terminals
receiving the data indicativé of the response requesting

20 command generates and transmits the data indicative of a
response to the fesponse requesting command with
information of the address thereof to the control portion,
and the judging portion further includes a detection
portion for detecting a location of a defect in the

25 transmitting medium from the address data in the address

-
—_——
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-informati on of the address thereof to the control portion, and the judging
portion further includes a detection portion for detecting a |ocation of a
defect in the 23 transmtting nediumfromthe address data in the address
“1'ti(S ~;} EET HAS BEEN REPLACED -9- data storing portion and the
“information of the address in the data which could be received by the
receiving circuit. In the second video nonitor system each of M video
signal sources further conprises an al arygsignal detection 5 portion for
detecting an alarmsignal and for generating and transmtting the data
i ndicative of the alarmsignal, the control portion further includes an

al arm oper atdora Postion FOFt AXECald Nh@ D £SlEhLt TbRedr akpt NyapeLati9p in a
first condition of the Mvideo signal sources and the N 10 nonitor units in

response to the dhta whiklcatowkd die thece pbed MBi g@l redel VIRE SiFeUit for
detecting a timng when a preset tine has cone, a tinmer operation portion
for executing a pritetis nseeand ivisteopmat ton systespcoanch 6ondi {i @aoof
the Mvideo sjgnal sources and the N nonitor 15 units in response to the
timer operatididbriqwites TwoET i crMRict et i dh aheret o ¢mgl pdeteonion

responsive to the d taé&ndicaiive of the alarmsignal and the tiner
portion :TOPQﬁﬁﬁﬂﬁiéhf T iR bfe ki Migrb srgnEer spemersting the N

Terebtr on i M SR M GO P o AEPLESY
the control portion further includes an alarm operation
portion for executing a predetermined alarm operation in a
first condition of the M video signal sources and the N

10 monitor units in response to the data indicative of the
alarm signal, a timer circuit for detecting a timing when a
preset time has come, a timer operation portion for
executing a predetermined timer operation in a second
condition of the M video signal sources and the N monitor

15 units in response to the timer operation portion, a
condition detection and storing portion responsive to fhe
data indicative of the alarm signal and the timer portion
for detecting a condition 6f the M video signal sources and
the N monitor units and for storing data of the condition,

20 a completion detection portion for detecting completion of-
the alarm operation and predetermined timer operation, and
a restoring portion responsive to the completion detection
portion for operating the video signai source portion and
the monitor portion in accordance with the data of the

25 detected condition.

{'n-us SHOLT HAS BUEN
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the alarmoperation and predeterm ned tinmer operation, and a restoring
portion responsive to the conpletion detection portion for operating the
-video signal source portion and the nonitor portion in accordance with the
“data of the 25 detected condition. ht;;~SILC hl; . 13ta.N 1RLPLACED -10-
In the second video nonitor system the control portion further includes a
sequence control portion responsive to a sequence operation request for
generating and transmtting the data iqxjcative of a sequence of 5
operations of nore than one of the Mvideo signal sources to the nore than
one of the Mvideo signal sources respectively and the N nonitor units and

a start timng gedlier aheoBepohti @¥1de6SPBAIILYS 9 st eHCAYGRCE QR AL I On start
command for generating the data indicative of a start 10 timng, and the
each of M vpbdesishgfiartheur tesladdst he shiqueniriet @bntolls pbwittiley conprises a
sequence storing portion for storing the data indicative of the sequence,
and the noFésPhBAiv¥Aetof aMseddencsi gpakrasduncesqardtt forNg@pritafinginits
whi ch have received the data indicative of the 15 sequence execute the
sequence of 2BPeFhRENERStHABE theydatacénhdécanévdabd mndeqakence off start

timng. Ln this case, %his second vi deo nonitor system may further
conpri se"a °RYh2ht BRFzPhgmeF §nilagefBraPfothei Mclildeposigandr sourges

synchronizipg §£9n%gtem@§£§ignéhgftE ngigggg g?ghgg]sources
respectively and the N monitor units and a start timing
generation portion responsive to a sequence operation start
command for generating the data indicative of a start
10 timing, and the each of M video signal sources and the N

monitor units further comprises a sequence storing portion

for storing the data indicative of the sequence, and the
more than one of M video signal sources and the N monitor
units which have received the data indicative of the

15 sequence execute the sequence of operations when they
receive the data indicative of start timing. In this éase.
this second video monitor system may further comprise a
synchronizing signal generation circuit for generating a
synchronizing signal, wherein the transmitting medium

20 transmits the synchronizing signal and the M video source
units and N monifor units have synchronizing signal
receiving circuits respectively, and the more than one of M
video signal sources and the N monitor units which have
received the data indicative of the sequence execute the

25 sequence of operations in response to the received

O UHES SHocl FAS BEEN
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20 transmts the synchronizing signal and the Mvideo source units and N

nmonitor units have synchroni zing signal receiving circuits respectively,
-and the nore than one of M video signal sources and the N nonitor units

“which have received the data indicative of the sequence execute the 25
sequence of operations in response to the received REPLACED -11-

“synchroni zing signal. In the second video nonitor system the control
portion further includes a conditional daia storing portion for storing
predeterm ned conditional data, a condition 5 detection and storing portion
responsive to a node change command for detecting a condition of the M

vi deo si gnalsymiinarasz iail dihendy honitor units and storing data of the
detected condition, a node changing portion responsive to the detection

portion for operatilmng the sdaenl stighed morirs 3 ot | oth &neo i HEo foni t or
portion in accordance with predeterm ned conditional data, and a restoring
portion re®edrigione fiug themwdaalestay iang cxahineich £10rd e raté Mith ¢ heor ¥i €0
signal source portion and the nonitor portion in accordance with the data
of the detedP&d SdQding dFedaterninads auusk, t idna lea@taof M anrdbbt sbgnal
source unit; includes an al armsignal detection portion for detecting an
al arm sign&® *&5d oM AdH SHoTd Neh@ Ui Hdiseamisie eoftdet avadegcharee al ar m

signal and t receivin ircuyit generates the node change comrand when
the data in E@gﬁp@efgf %EﬁfEﬁlﬁf condition of the M video signal

sources and the N monitor units and storing data of the
detected condition, a mode changing portion responsive to
the detection portion for operating the video signal source

10 portion and the monitor portion in accordance with
predetermined conditional data, and a restoring portion
responsive to a mode restoring command for operating the
video signal source portion and the monitor portion in
accordance with the data of the detected condition. 1In

15 this case, the each of M video signal source units includes
an alarm signal detection portion for detecting an alafm
signal and transmitting the data indicative of detecting
the alarm signal and the receiving circuit generates the
mode change command when the data indicative of detecting

20 an alarm signal. Similarly, in this case, the control
portion further includes a timer circuit for detecting a
timing when a preset time has come and the control portion
generates the mode change command when the timer circuit

detects the timing.

V]
[¢]]

According to this invention a third video monitor
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»20 an alarmsignal. Simlarly, in this case, the control portion further
includes a tiner circuit for detecting a timng when a preset tinme has
come and the control portion generates the node change conmand when the

“timer circuit detects the timng. 25 According to this invention a third
video nonitor THI S SHEET HAS BEEN REPLACED -12- system which conprises: a
plurality of networks, each conprising: a transmtting nmedium having L
channels for transmtting L video signals, for transmtting data;, a video
signal source portion including; Mvideo signal 5 source units, each of the
vi deo signal source units receiving the data fromthe transm ssion nedi um

and sel ectsyetymgenecht cb@pandesuppl ¥108200€y0brt AR thotkdeo ¢ s3pgnal s to
the transmi ssion medi umusing one of the L channels in accordance with the

data; a non¢omprpsingonal®ranshudicngy Medeomt OhawdhgSL ea@hneh st ke Aonitor
units receiving the data fromthe transm ssion nmedium and selectively
recei vi ng ahtaenpepidbtioegny vhdeof sikralsvi leo tsagralistiingmdana ;ofa the L
channel s in accordance_ with the data, the L, M and N being natural

nunber s nnr%lﬁﬁ%nsbﬁ%al1§°Hrﬁﬁnp96F1@Bniﬂéﬂuééﬂ€hoM vidleadisignad plurality

of nDnltor control term nal E ﬁach of the nopnitor control termnals in
response’t 0> A T eGultt tSgefidf i P taﬁdvﬂgaﬂsﬁiFP?%gSPHécéaﬂéitﬁndicating

whi ch one Ogeéglvﬁgg gﬁg a92a¥r ROERE> transm1551on medium and

selectively generating and supplying one of the L video
signals to the transmission medium using one of the L
channels in accordance with the data; a monitor portion

10 including; N monitor units, each of the monitor units
receiving the data from the transmission medium and
selectively receiving and reproducing one of the L video
signals from one of the.L channels in accordance with the
data, the L, M, and N being natural numbérs more than one;

15 a monitor control portion including; a plurality of monitor
control terminals, each of the monitor control terminais in
response to a request, generating and transmitting the data
indicating which one of the M video signal sources ié
requested to be operated and which one of the N monitor

20 wunits is requested to be operated to the transmitting
medium; and a coﬁtrol portion including: a receiving
circuit for receiving the data from the monitor control
portion via the transmission medium; a channel control
portion for detecting used and unused conditions of the L

25 channels and storing the channel control data; a

| THIS SHEET HAS BEEN |
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*requested t
requested t
-i ncl udi ng:

0 be operated and which one of the N nonitor 20 units is
0 be operated to the transmtting nedium and a control portion
a receiving circuit for receiving the data from.the nonitor

“control portion via the transm ssion nmedium a channel control portion

for detecti
t he channel

ng used and unused conditions of the L 20- channels and storing
control data; a T 1ilS SPIFFY H ~.S GES L REPLACED - 13-

determ ning portion for determ ning whiglg-one of the L channels is used in

accor dance

wi th the channel control data in response to the data fromthe

nonitor control portion via the receiving circuit; an operating portion, 5

responsi ve

is requested to be operated and the data indicating which one o

nmoni t or uni

detehmidahg podiceahi AerwhbeBrAR1Al WRE M ¥inded s %%%P?JtﬁOULfGS
e

thangeitequesteddt bn becopanatedwitar tapekahinng 10R@naf-dyl Vi deo

signal sources indicated by the data fromthe nonitor control termnal 10

portion to

dappl ynonesppneevicdedhsi gashsfusinnghthmondeber wonadoane of L

channel s and ogeratin one of the N nonitor units indicated by the data

fromthe nofPt

L videoss
gener ati ng

tonc¥htr bhet ErpehYENgoEirenito ancepecasnder ppraduce one of

gnals fron1%he detﬁrnined one of L channels through 15
SR Y PRRER FPi hBet ARtaatndieat heet vhihshi enengf mbei Mmvideoent er

noni tor congy erm nal ., comunicating jth the control portions of the
plurality o% %% %o%€%£g?%rfs requested tom%e operated and the data

10

20

ihdicating which one of the N monitor units is requested to
be operated, for operating one of M video signal sources
indicated by the data from the monitor control terminal
portion to supply one of L video signals using the
determined one of L channels and operatiné one of the N
monitor units indicated by the data from the monitor
control terminal portion to receive and reproduce one of L
video signals from the determined one of L channels through
generating and transmitting the data to the transmitting
medium; a center monitor cbntrol terminal, communicating
with the control portions of the plurality of networks, for,
in response to a monitoring request, determining which one
of the plurality of networks is requested in accordance
with the monitoring request, generating and transmitting
the data indicating which one of the M video signal sources
of the determined network is requested to be operated to
the control portion of the determined network; and a
switching portion, connected to the transmitting mediums of

the plurality of networks, for selectively supplying one of

THIS SHEET HAS BEEN
REPLACED




-in response to a nonitoring request, determ ning which one of the
plurality of networks is requested in accordance 20 with the nonitoring
request, generating and transmtting the data indicating which one of the
M vi deo signal sources of the determ ned network is requested to be
operated to the control portion of the determ ned network; and a
‘switching portion, connected to the transmtting nmediuns of 25 the
plurality of networks, for selectively -Supplying one of TH S SHEET HAS BEEN
REPLACED -14- the Mvideo signals corresponding to the nonitoring request
fromthe determ ned network; and at |east a center nonitor wunit for

r epr oduci ngtbeeMo¥ idedesigngbal sotFespbhdingwithcthegmpantro®nn BRI e s t
DESCRI PTI ON OF THE DRAW NGS The object and features of the present
invention %Wenh beeodetepnénedadetyoappanadt aftr drntkite af ekhawirngiondaisi | ed
description taken in conjunction wth the acconpanying draw ngs in which:
10 Fig. 1 i¥nAtbfeEkrePragfueing anei déovirdapt signgdseronf thke first to
fourth enbodipents; Fig. 2 is a block diagramof the sever conputer in
Fig. 1 of tﬁ%lFFPéPgeﬂ%BHiﬂ%nt; Fig. 3 is a block diagramof the nonitor

?ﬁfj;ﬁ“ gﬁ. 15 termnal copputer LpEbgy o4 8E LN gabodinents of this

The object and features of the present invention
will become more readily apparent from the following
detailed description taken in conjunction with the
accompanying drawiﬁgs in which:

10 Fig. 1 is a block diagram of a video monitor system
of the first to fourth embodiments;:

Fig. 2 is a block diagram of the sever computer 1in
Fig. 1 of the first embodiment:;

Fig. 3 is a block diagram of the monitor operation

15 terminal computer in Fig. 1 of the embodiments of this
invention;

Fig. 4 is a block diagram of a set of camera
including a camera, a camera RF modem, and a bi-directional
separator in Fig. 1 of embodiments of this invention;

20 Fig. 5 is a block diagram of a set of monitor
including a monifor. a monitor RF modem, and a
bi-directional separator in Fig. 1 of embodiments of this
invention;

Fig. 6A 1s a block diagram of a set of a monitor

25 operation terminal including a monitor operation terminal,

- T
\
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-Fig. 4 is a block diagramof a set of canmera including a canera, a canera
RF modem and a bi-directional separator in Fig. 1 of enbodinents of this’
invention; 20 Fig. 5 is a block diagramof a set of nmonitor including a

*nonitor, a nonitor RF nodem and a bi-directional separator in Fig. 1 of
enbodi nents of this invention; Fig. 6A is a block diagramof a set of a
nmonitor 25 operation termnal including a nonitor operation termnal,

|"~1S SHEET HAS BB EN REPLACED -15- a ¢<psmtrol signal RF nodem and a
bi-directional separator in Fig. 1 of enbodinments of this invention; Fig.

6B is a block diagramof a set of a server including the server conputer,

a control siageaintRelmsdemal RFamddemi aHd eCty oAl r SaPYRIOTsddh fd & 1 Of
enbodi ments of this invention; Fig. 7 is a block diagramof the server
conput er of 10t hd gsedowd embodiimentt;s kify.th3 § 9 v dHtd&a .di agram of an exanpl e
of a video 10 nonitor system of the second enbodi nent indicating the
troubl e portion; FFdg-96iBsis di ddrak dfi agraaddifess seablos of ddigrersecond

enbodi nment shogm i.n Fi%. 7; Fig. 10 is a block diagramof the server
conput er of I0f3YUARA8: fPeq SEFHEdI seAPuter, a control signal RF modem,

5 and a bi-directional separator in Fig. 1 of embodiments of
this invention;
Fig. 7 is a block diagram of the server computer of
the second embodiment:
Fig. 8 is a block diagram of an example of a video
10 monitor system of the second embodiment indicating the
trouble portion;
Fig. 9 is a diagram of an address table of the
second embodiment shown in Fig. 7;
Fig. 10 is a block diagram of the server computer of
15 the third embodiment;:
Fig. 11 is a block diagram of a server computer of
the fourth embodiment;
Fig. 12 is a block diagram of a set of VIR portion
in Fig. 1 of this invention;
20 Fig. 13 is a block diagram of a video monitor system
of the fifth embodiment:
Fig. 14 is a block diagram of a set of center
monitor of fifth embodiment:
Fig. 15 is a block diagram of a prior art video

25 monitor system;




*Fig. 11 is a block diagramof a server conputer of the fourth enbodinent;
Fig. 12 is a block diagramof a set of VIR portion in Fig. 1 of this
invention; 20 Fig. 13 is a block diagramof a video nonitor system of t.he
fifth enbodinment; Fig. 14 is a bl ock diagramof a set of center nonitor of
fifth enbodinment; Fig. 15 is a block diagramof a prior art video 25

noni tor system -16- Fig. 16 is a diagramof a flow chart of nonitor
acquiring program of the enbodi ments of-idu s invention; Fig. 17 is a
diagram of a flow chart of the connection control programin Fig. 2; 5
Fig. 18 is a diagramof a flow chart of.the canera control programin Fig.
2; Fig. 19 is a drawgnglef ia &l awaghamt o@f ad ficgntchafrt EINH 1 @FAUI ring
program of the first enbodinent; Fig. 20 is a drawing of a flow chart of
the prioritgcaudréost pobgpragpdmthe ehdodemean scofpuhars afvidie: iffdd St
enbodinent; Fig. 21 is a diagramof a flow chart of the system contro
program of the secBAd-edBodismentiiskoam bf Bi glow chiag.t 2% ithea di agram of a
flow chart of the system 10- control program of the second enbodi nent shown
in Fig. 7; CRROeC330nscangradr Brrerad fnoWiehakt of the al arm

5 Fig. 18 is a diagram of a flow chart of the camera

-

control program in Fig. 2;

Fig. 19 is a drawing of a flow chart of a right of
control acquiring program of the first embodiment;

Fig. 20 is a drawing of a flow chart of the priority

10 control program in the server computer of the first
embodiment; |

Fig. 21 is a diagram of a flow chart of the system
control program of the second embodiment shown in Fig. 7

Fig. 22 is a'diagram of a flow chart of the system

15 control program of the second embodiment shown in Fig. 7;:

Fig. 23 is a diagram of a flow chart of the alafm
operation control program in the server computer of a third
embodiment

Figs. 24A and 24B are diagrams of flow charts of the

20 third embodiment;

Fig. 25 ié a diagram of a flow chart of a sequence
operation request program in the monitor terminal operation
computer of a fourth embodiment:

Fig. 26 is a diagram of a flow chart of a sequence

25 control program in the sever computer of the fourth

-_




-operation control programin the server conputer of a third enbodinent
Figs. 24A and 24B are diagrans of flow charts of the 20 third enbodi nent;
‘Fig. 25 is a diagramof a flow chart of a sequence operation request
programin the nonitor term nal operation conputer of a fourth enbodi nent;
Fig. 26 is a diagramof a flow chart of a sequence 25) control programin
the sever conputer of the fourth -17- enbodinent; Fig. 27 is a diagramof a
fl ow chart of a sequence control program-in the sever conputer of the
fourth enbodinent; 5 Fig. 28 is a diagramof flow charts of the server
conputer of the fourth enbodinment; Fig..29 is a diagramof a flow chart of
t he server emwmogitentof the fourth enbodinent; Fig. 30 is a diagramof a
flow chart of a center 10 nonitor operation programof the fifth

enmbodi ment; Fig. 3igs 27bisck diagram of a ceoweehA®BBi b@r a gRQLANHICAN
termnal conmputer in Fig. 13 of the fifth enbodinent; Fig. 32 is a diagram
of a flow ctttref mregramhen thé)sevecucomputérgofrlBhef fbhethi fth
enbodiment; Fig, 33 is a diagramof a flow chart of the program stored in
the ROVs of¢®¥RAi®eBECti ve RF nodens of

) Fig. 28 is a diagram of flow charts of the server
computer of the fourth embodiment;
Fig. 29 is a diagram of a flow c¢hart of the server
computer of the fourth embodiment;
Fig. 30 is a diagram of a flow chart of a center
10 monitor operation program of the fifth embodiment:

Fig. 31 is a block diagram of a center monitor
operation terminal computer in Fig. 13 of the fifth
embodiment;

Fig. 32 is a diagram of a flow chart of a switcher

15 circuit.in Fig. 13 of the fifth embodiment;

Fig. 33 is a diagram of a flow chart of tﬁe program
stored in the ROMs of the respective RF modems of
embodiments of this invention;

Fig. 34 is a diagram of a flow chart of a program

20 stored in the ROMs of the camera RF modem and monitor RF
modems of embodiﬁents of this invention; and |

Fig. 35 is a diagram of the control signal RF modems
in Fig. 1 of embodiment of this invention.

The same or corresponding elements or parts are

25 designated with like references throughout the drawings.

\
\



-enbodi ments of this invention; Fig. 34 is a diagramof a flow chart of a
program 20 stored in the ROMs of the camera RF nobdem and monitor RF
-modenms of enbodi nents of this invention; and Fig. 35 is a diagramof the
control signal RF nodens in Fig. 1 of enbodinment of this invention. The
sanme or corresponding elenents or parts are 25 designated with Iike
‘references throughout the draw ngs. -18- DETAILED DESCRI PTI ON OF THE

| NVENTI ON Her ei nbel ow wi || be described-agtirst enbodinent of this
invention. Fig. 1 is a block diagramof a video nonitor system 5 of the
first to fourth enbodi ments. The video monitor systemof the first
enbodi ment conprises a DRETRTIEEPWRICRIATIGOMOF eBet Vi vgeFBRges and
generating video signals, a nonitor portron Z for nonitoring video _
signal's, a recordi riereiortieow 4vf0r becds b M ad dLos 5 9NdhiSod 8eAPEL AL | ON
10 term nal portion 5 for generating command signals as a control signa
(data), a cditiolipmtiion 6 for controlling this system and a
transmtting medium 101 for transmtting video s!gpals and.control
signals. The transihiit&idg ifed dhadnptiasram abaxivldeameni 16r 18¢ston

transm ttdng sixteen channel s of video signals and control signals
nul ti pl exoed.%fﬁ'ht eczfrlr11tc,rr‘°‘6{t gt iV & SSRnd lgtan tswo - Midreldie@fmen tieor caner as

102-1 to 10?5_}2505%masof\/it%%0 tsilz%r%alem%%uJiCmeean ocrompr'ises a camera portion 1

for receiving images and generating video signals, a

monitor portion 2 for monitoring video signals, a recording
portion 4 for recording videos signals, an operation
10 terminal portion 5 for generating command signals as a
control signal (data), a control portion 8 fbr controlling
this system, and a transmitting medium 101 for transmitting
video signals and control signals.
The transmitting medium comprises a coaxial cable
15 101 for transmitting sixteen channels of video signals and
control signals multiplexed. |
The camera portion 1 comprises two-hundreds of video
cameras 102-1 to 102-200 as video signal sources for
generating video signals from received images at different
20 locations respectively, camera RF modems 103-1 to 103-200
for modulating video signals, demodulating control signals,
and receiving a synchronizing signal respectively, and
bi-directional separators 104-1 to 104-200 for distributing

modulated video signals, control signal and the

25 synchronizing signal on the coaxial cable to the camera RF



*generating video signals fromreceived inmages at different 20 | ocations
respectively, canmera RF nodens 103-1 to 103-200 for nodul ati ng vi deo

-si gnal s, denodul ating control signals, and receiving a synchroni zing
"signal respectively, and bi-directional separators 104-1 to 104-200 for

di stributing nodulated video signals, control signal and the 25
synchroni zi ng signal on the coaxial cable to the canera RF -19- nobdens
103-1 to 103-200 and conbi ni ng nodul at edowi deo signals fromthe canera RF
nodens 103-1 to 103-200 with the nodul ated video signals, control signals,
and the synchronizing signal on the coaxial cable 101. 5 The nonitor

portion 2 coepenses03+Xteenlsat300f and0obhbl fiAl5mddhal@3- 1§ qedoni tor RF
nodens 106-1 to 106-16, and bi-directional separators 107-1 to 107-16. The
- bi -directi opb¢ngkpaf vonrshd 0datietd® RD7mdbedss108but eot ho3-modulated ryicdeo
signals and control signals and receiving 10 the synchroni zing signal on

t he coaxi alPe@blated Yhéewrsigmalbss d08ttot os168aPO) ardpehki vely.. The
monitor RF _nodens 106-1 to 106-16 denodul ate the nodul ated video signals,
control sigmatStr AhtZ+RE T V8N heCRyRtir 8P %iaY cabypalObn the coaxial cable
101 respgctively.,{he monj for 15 105-1 to 1005-16 reproduce video signals
suppl i ed’from t he T HorFbt CHE RRGEHRD 2AdCMRDT 8§S df i X Epent Spisges

114 e vi oM ey e EREE, S P L€ PR ToRaRr SRgAfur of 0816, Tan0-15,
bi -directi oftpd SEPH A ional separators 107-1 to 107-16. The
bi-directional separators 107-1 to 107-18 distribute the
modulated video siénals and control signals and receiving
10 the synchronizing signal on the coaxial cable to the RF
modems 103-1 to 103-200 respectively. The monitor RF
modems 106-1 to 106-16 demodulate the modulated video
signals, control signals, and receive the synchronizing
signal on the coaxial cable 101 respectively. The monitor
15 1053-1 to 105-16 reproduce video signals supplied from the
monitor RF modems and display different images respectively.
The recording portion comprises a video tape
recorder (VTR) 114, a video RF modem 115, and
bi-directional separator 116. The bi-directional separator
20 116 distributes the modulated video signals and the control
signals and receiving the synchrbnizing signal on the
coaxial cable to the VTR RF modem 115. The VTR RF modem

115 demodulates the modulated video signals and the control

signals, and receives the synchronizing signal on the

N
(9]

coaxial cable 101. The VTR 114 records video signals



+20 116 distributes the nodul ated video signals and the control signals and
recei ving the synchroni zing signal on the coaxial cable to the VIR RF nodem
-115. The VIR RF nodem 115 denodul ates the nodul ated video signals and the

“control signals, and receives the synchronizing signal on the 25 coaxi al
cable 101. The VTR 114 records video signals -20- supplied fromthe VIR RF
nodem on a . nagnetic tape (not shown) in accordance with the received
control signal in response to the synclg@hi zi ng signal and reproduces the
vi deo signal fromthe magnetic tape in accordance with the 5 received
control signal in response to the synchronizing signal. The VIR RF nodem

115 nodul at eappheedegroductd VIRIRE modedl odnNd WaaheHils ddhe rEReduced
video signal to the coaxial cable 101 via the bi-directional separator 116

for nultiplekbng) 10 Zheoogdenaki en thertitienale cRAfeldor on t¢YPIHITERL in

bi -directional separators 110-1 to 110-4, control signal RF nodens 109-1
to 109-4, nbAEPORs@p&prathensvechirpalizicgnsigaad 08 epeold@eds tHre

bi -directional separators 110-1 to 110-4 distribute the control signals
and recei ve¥1450t Ré8BPAChFBMI ENAgMEEHRAIL cotapite lnoaxicalr daaltlee widH e
control signal RF HDdenE 109-1 to0_109-4 respectively. The control signa
RF moden® 168°§1Y§91680 A RbdGLERELL B rESRPASE §Pgﬁ§PsSWﬁ@hm@mdgicnmtroI

The control SbETon 618onH SEaRaaBN- ALPaBPRENAIeS the reproduced |
video signal and transmits the reproduced video signal to
the coaxial cable 101 via the bi-directional separator 116
for multiplexing.

10 The operation terminal portion 5-comprises
bi-directional separators 110-1 to 110-4, control signal
RF modems 109-1 to 109-4, monitor operation terminal
computers 108-1 to 108-4. The bi-directional separators
110-1 to 110-4 distribute the control signals and receijives

15 the synchronizing signal on the coaxial cable to the
control signal RF modems 109-1 to 109-4 respectively. lThe
control signal RF modems 109-1 to 109-4 modulate the
control signals including control data, and receives the
synchronizing signal on the coaxial cable 101.

20 The control portion 6 comprises a bi-directional
separator 113, a.control signal RF modems 112, a server
computer 111, and a synchronizing signal generation cifcuit
606. The synchronizing signal generation circuit 6086
generates the synchronizing signal. The bi-directional

25 separator 113 distributes the control signals from the



- separator 113, a control signal RF nodens 112, a server conputer 111, and
a synchroni zing signal generation circuit 606. The synchroni zing signal
generation circuit 606 generates the synchronizing signal. The

bi -directional 25 separator 113 distributes the control signals fromthe
-21- coaxial cable 101 and supplies the synchronizing signal to the
coaxial cable 101. The control signal RF nobdem 112 denodul ates the
nodul at ed control signals including contppl data, and nodul ates contro
signals and transmts the 5 synchroni zing signal to the coaxial cable 101.
The canmera may have a turn tabl e nmechanism (not shown) for controlling an

angl e of fielahxial oest1d engt hand afth i d egld %ﬁé“gﬁifﬁwr%{:&ﬁ%ﬁeﬁ?los

accordance with the control signal supplied fromthe canera

10 Fig. 2 isthe bicmkia agrtan afol.he Y &fort@Ut £f gddil REfmd e {5t

enbodi nent. The server conputer 111 conprises a cpu (central processing
unit) 206 fclemodtiatery thyparatlats defdmed bys Comd I ©| 1 56 DY BB, cdn R 211
for storing a basic control program a RAM (random access 15 nenory) 207
for storing Ydtte fT MrshHates £andrdldisienalis ard Ot fanssi vs i tige dat a and
prograns,. and an i nterface 205, coupled to the control signal RF nobdem
112, for T eSdiNAHP I & @kt tiond eorfaasi i asli el e i M1 udi ng command dat a
and control data. ,The hard disc ynit 210 stores prograns of an 20

operation system 208,° & Wit SPYs AV & S RORR IR IHRR AN ksm commect i on
control proghRA0lss 2 JHtan ; %ntaqflOlan%rloegroafmfield, a focal length, '

and a direction of the camera in accordance with the
control signal supplied from the camera RF modem 103.

10 Fig. 2 is a block diagram of the sever computer 111
of the first embodiment. The server computer 111 comprises
a cpu (central processing unit) 206 for executing
operations defined by control programs, a ROM 211 for
storing a basic control program, a RAM (random access

15 memory) 207 for storing data and programs, a hard disc unit
210 for storing data and programs, and an interface 205,
coupled to the control signal RF modem 112, for receiving
and transmitting control signals including command data and
control data. The hard disc unit 210 stores programs of an

20 operation system 208, a monitor server task 209 including a
connection contrél program 201, a monitor control program
202, a camera control program 203 including a priority
control program 204. The cpu 206 transfers these programs
in the hard disc unit 210 in accordance with the control

25 program stored in the ROM 211 to the RAM 207 at an initial



- 202, a canmera control program 203 including a priority control program
204. The cpu 206 transfers these prograns in the hard disc unit 210 in
.accordance with the control 25 program stored in the ROM 211 to the RAM 207

“at an initial -22- condition. Fig. 2 shows this condition. The connection
control program 201 is for controlling acquisition conditions of video

- channel s of the coaxial cable 101 and controlling video signal connection
condition of the whole 5 system The nomgor control program 202 is for
controlling an acquisition condition of nonitors 105-1 to 105-16. The
canmera control program 203 is for controlling providing rights of

control | i ngcbhtawgbna j Bdgi.n@ ishoaec@hdanednditth ond pﬁf?féetc%{qefkﬂﬁ&}“ e when
nore than one nonitor termnal 10 conputers request to control the sane

canera. Thecoamepa pecogtrael 2pnogsafoz03onitebudes gt A qRiiisardilgn contr ol
program 204 for controlling priorities of the nonitor operation term nal
conput ers whpoBiitdonsf efr &d debeghannelshaff ache coaxiitadr catyld nall eoput ers
request to control the sane 15 canera. Fig. 3 is a block diagramof the
noni t or opef8RtoALLLBENVALROC6ABTREr COO8e6Tt iphe condddilopntosd dfhet il le
i nventi on. Th% nnniigr operation term nal conputer 108 conprises a cpu
312 for BxeBUPIAl-opefSt SRS tAEf FRBETRY PrO&rafs 208 ROVIERT7 c2m tirorl Isitne i ng
a basic congﬁogcﬁrogggng a RAHLQ[andOglaCCeSS menmory) 313 for storing data
and prograns, a°RArd di S8 GRPELT32B PorMSPArFPRG dePalak@ PiOSgss, Taed an
interface 3llnera control program 203 is for controlling providing
rights of controlling through a judging in accordance with
a predetermined rule when more than one monitor terminal
10 computers request to control the same camera. The camera
control program 203 includes the priority control program
204 for controlling priorities of the monitor operation
terminal computers which is referred when more than one
monitor terminal computers request to control the same
153 camera.
Fig. 3 is a block diagram of the monitor operation
terminal computer 108 of the embodiments of this invention.
The monitor operation terminal computer 108 comprises a cpu
312 for executing operations defined by programs, a ROM 317
20 for storing a basic control program, a RAM (random access
memory) 313 for storing data and programs, a hard disc unit
316 for storing data and programs, and an interface 311,
coupled to the control signal RF modem 109, for receiving

and transmitting control signals including command data and

25 control data. The hard disc unit 316 stores programs of



-coupled to the control signal RF nodem 109, for receiving and transmtting
control signals including conmand data and 25 control data. The hard disc
-unit 316 stores prograns of -23- the operation system 314 for effecting
“controlling for executing other prograns, a nonitor operation term nal
task 315 including a nonitor control program 301 for controlling nonitors
105, a canera control program 304 for controlling 5 caneras 102, and a
canmera information control program 308 -d43f controlling information of a
canmera under acquisition. The nonitor control program i ncludes a nonitor
acquiring program 302 for requesting the server conputer 111 to acquire
one of noni tboesop@rattdoti SPlsaymardlidage eF ek ikg WHHHrQ1ad BNt H Moni tor
rel ease program 303 for releasing the nonitor acquired by the nonitor
acquiring PpKregnaANZ802.thEire pragerascont mon ipoegoamradd dnddidgsna i of
control acquiring Rrogran1305 for requesting an acquisition 15 of a right
of control | PA§ dREleflagmer asnidorheonsredr pcogprame301l fora coanarelling

operation program 306 for actually operating the canmera 102 through a
control sigf8PLt8Rd 409 i §hCaBRTE0RPAGI ORePEREE 2B G§rarfiofrorcandiredsliimg t he

right of5 cgntrolliﬂ 2the 5anera 102 acquired by the right of 20
control | ing“aCGgarPi g pr 84fath $68Cr#héNEQRPAL LPRf 6PRETICGN Pa®®IEd 39 gr am

control it b FarPORrBRLEE QBRErBaGHBinPaneT FERErANERGET acdul sl ton.
The monitor control program includes a monitor
acquiring program 302 for requesting the server computer
111 to acquire one of monitors 105 to display aﬂ image to
10 be monitored and a monitor release program 303 for
releasing the monitor acquired by the monitor acquiring
program 302.
The camera control program 304 includes a right of
control acquiring program 305 for requesting an acquisition
153 of a right of controlling one of cameras to the server
computer 111, a camera operation program 306 for actuaily
operating the camera 102 through a control signal, and a
right of control release program for releasing the right of
controlling the camera 102 acquired by the right of
20 controlling acquiring program 305.
The cameré information control program 308 includes
a control information acquiring program 309 for holding
control information of the camera of which the right of

controlling is acquired by the right of controlling

25 acquiring program 305 and a control information release



controlling is acquired by the right of controlling 25 acquiring program
305 and a control information rel ease -24- program 310 for releasing the
control information which has been held by the control information

“acquiring program 309. The cpu 312 transfers these prograns in the hard
disc unit 316 in accordance with the control programstored 5 in the ROV
317 to the RAM 313 at an initial condition of this nonitor operation

term nal conputer 108. Fig. 3 shows thezgondition after the transferring.
Fig. 4 is a block diagramof a set of canmera including a canera 102, a
canera RF nodem 103, and a 10 bi-directional separator 104 of this

i nvention showgrizm Bug.fo}.fEh@a@dm%r&hBFdBN¥¥BLU¥%ﬂ8¥HHﬂf8ﬁ5ﬁhf@ﬁkﬁﬁs
signal nodulation circuit 401 for nodul ati ng a baseband video signa

out putted fbernt heldaber 4ht02 oinrtre 1an nRio raiagiain b qua\Hing: & e rdfr309 .
frequency which can be changed and sends the nodul ated video signal to the
bi -directional sepdhat 6Pu 802, tzacsifersl tdiegralp rogmadisl dtn wheiHandt 402
for denodulating the _control signal having a predeterm ned carrier
frequency beﬁFtﬁ@lﬁi3&ﬁré8t?6ﬁ§rd§@ﬁar&ﬂ6% T4, candl odpw r4@3 dmors effeatt i ng

pr edet er oi ned Qper hgogz in agcordance with the control signal denodul at ed
by the &ontfol §ig | Sdénd8uithei BAVcRAduRt 202 184d ledngiong id i cgormtf ol

RSP SER L S B R DR R
the condition after the transferring.

Fig. 4 is a block diagram of a set of camera
including a camera 102, a camera RF modem 103, and a

10 bi-directional separator 104 of this invention shown in Fig.
1.

The camera RF modem 103 comprises a video signal
modulation circuit 401 for modulating a baseband video
signal outputted from the camera 102 into an RF signal

15 having a carrier frequency which can be changed and sends
the modulated video signal to the bi-directional separétor
104, a control signal demodulation circuit 402 for
demodulating the contfol signal haVing a predetermined
carrier frequency from the bi-directional separator 104, a

20 cpu 403 for effecting predetermined operations in
accordance with fhe control signal demodulated by the
control signal demodulation circuit 402 and sending a

~control signal from the camera 102 to the coaxial cable 101,

a control signal modulation circuit 404 for modulating the

25 control signal from the cpu 403, a synchronizing signal



<25 control signal fromthe cpu 403, a synchronizing signal -25- receiving
circuit 405 for receiving a synchronizing signal transmtted on the
-coaxi al cable 101, an interface circuit (I/F) 408 for supplying and

“receiving the control signal fromthe canera 102, a ROM 406 for storing
prograns to be 5 executed by the cpu 403, and a RAM 407 for storing data
and prograns. The cpu 403 effects the operations such as a control of
turn-ON or turn OFF of the carrier signadsin the video nodulation circuit
401, a requesting to change the nodul ation frequency, and supplying the
control signal to 10 the canera 102. The cpu 403 recei ves the control

si gnal fronmrekeiviingdicieeuii@naloss gpar #ele 14Mhe & yeRMAISMN 1 A gPad 1 S oM the
canmera 102, and the synchronizing signal fromthe synchronizing signa

recei ving citrensmi4@sdbyni nher copikiian cbb1Rr a@assiaddSn tdracy d S &y g agr am
of a flow chart of the program stored in the ROM of the respective RF
nodens of éABEdI HEBt £oaf subpd yilngenidom.e c\dien nigha heple oA dletLigita t he
control signal fromthe 20 bi-directional separator 104, the cpu 403
executes a pPBglthf SEBEEd iLA2the ROM 406 dorsiséwring Birpegrdds fwe topu 403

receives the contrgl si%gal and stores it in the RAM 407 in step 3301. In
step 3302, EHECHHGEU4BE TBReCRY 483t 02RRehBAMOHOAE X cdwmdm® ide tsheand

cont ol 'si 0hglg: 33,15 FhCCELS,bY LhgSIToLRRE,dem 103 by checking an

control of turn-ON or turn OFF of the carrier signal in the

video modulation circuit 401, a requesting to change the

modulation frequency, and supplying the control signal to
10 " the camera 102.

The cpu 403 receives the control signal from the
bi-directional separator 104, the control signal from the
camera 102, and the synchronizing signal ffom the
synchronizing signal receiving circuit 405 by interruption

15 processings.

Fig. 33 is a diagram of a flow chart of the program
stored in the ROMs of the respective RF modems of
embodiments of this invention.

When the cpu 403 detects the control signal from the

20 bi-directional separator 104, the cpu 403 executes a
program stored iﬁ the ROM 406 as shown in Fig. 33.

The cpu 403 receives the control signal and stores
it in the RAM 407 in step 3301. In step 3302, the cpu 403
checks as to whether or not a command in the control signal

25 is directed to the camera RF modem 103 by c¢hecking an



-26- address in the control signal in step 3302. If the command is
the canmera RF nbdem 103, the cpu 403 executes a correspondi ng

directed to

‘processi ng of which programis stored in the ROM 406 in step 3303 such

"a changi ng
processi ng
‘cpu 403 sto
nodul ati on
request for
response ne
processi ng
t he respons
result or a
control sig
chart of a

nonitor RF nodegs.of enbodi ments of this invention. 20 Wen the cpu 403
6ftron &

receives th
program st o
the contro
step 3401.

data of des

10

20

5 processing of the nodul ati on channel and a transm ssion
of acommand to the canera 102. In the follow ng step 3307 t
res conditional data of the canera and the video signal

as

he

circuit 401 such as the used2ghannel. |f the command i ncl udes a

10 transmtting a result in step 3304, the cpu 403 prepares
ssage corresponding to the result of execution of the
eddresgoriad nget @onte ca0FTRMG L N St p3 3o 2 Thelﬁpﬁhém@o[ﬁ;ﬁ%?%
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i85 ddeswcitedt iton thedicaateed RF moele@pntoD] wHHEu tdgpugh the
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I natron
following step 3307 the cpu 403 stores conditional data of

the camera and the video signal modulation circuit 401 such
as the used channel. If the command includes a request for
transmitting a result in step 3304, the cpu 403 prepares a

response message corresponding to the result of execution

of the processing corresponding to the command in step 3305.

The cpu 403 transmits the response message to the source
of the control signal requesting the result or a
destination indicated in the control signal through the
control signal modulator 404 in step 3306. |

Fig. 34 is a diagram of a flow chart of a program
stored in the ROMs of the camera RF modem 103 and monitor
RF modems of embodiments of this invention.

When the cpu 403 receives the control signal from
the camera 102, the cpu 403 executes the program stored in
the ROM 406 as shown in Fig. 34. The cpu 406 receives the
control signal from the camera 102 and stores it in the RAM
407 in step 3401. The cpu 403 prepares a transmission

message by adding address data of destination to the stored



control signal in step 3402. In the follow ng step 3403, the cpu 403
transmts the transm ssion nessage through the control signal nodul ation
-circuit 404. The synchroni zing signal received by the 5 synchronizing
"signal receiving circuit 405 is used in the cpu 403 during a synchronizing
operation. Fig. 5 is a block diagramof a set of nmonitor including a

noni tor 105, a nonitor RF nodem 106, and a bi-directional separator
107shown in Fig. 1 of enbodinments 10 ofgt-his invention. The nonitor RF
nodem 106 conprises a video signal denodulation circuit 501 for

denodul ating the RF video signal having a carrier frequency which can be

changed i ntoonarbasebgndlviideetsbgnabeand rserbiengolinewdeodeat edod deo 15
signal to the nonitor 105, a control signal denodulation circuit 502 for

denodul ati ngha cpnt #OB sirgnalmihavichg thkensmiedebar feked geardhirdyughr ageency
fromthe bi-directional separator 107, a cpu 503 for effecting

pr edet er ni né@ngpetacienslf spdubetioni téorcREtmadam i n accordance with the
20 control signal denodul ated by the control signal denodulation circuit
502 and out puttingTBecS¥RFBFOo8ighaE SigBmlt hecadMetdobyl@2e a control signal

nDduIatign circEit 504, a_synchronizing signal receiving circuit 505 for
recei ving a®$yf ﬁ?BhFiPﬁgséFéﬁélrFFéﬁghﬂgtééréﬁiﬁhéoéoaﬁiaBeQSi@awhe 101,

an interfac i it, (L/F) 508 for interfacing -28- between nonitor 105 and
cpu 503, a Egﬁﬂégg 8glggo?iﬁ§nﬁgronizlng Spedation.

Fig. 5 is a block diagram of a set of monitor
including a monitor 105, a monitor RF modem 106, and a
bi-directional separator 107shown in Fig. 1 of embodiments

10 of this invention.

The monitor RF modem 106 comprises a video signal
demodulation circuit 501 for demodulating the RF video
signal having a carrier frequency which can be changed into
a baseband video signal and sending the demodulated video

15 signal to the monitor 105, a control signal demodulation
circuit 502 for demodulating a control signal having the
predetermined carrier frequency from the bi-directional
separator 107, a cpu 503 for effecting predetermined
operations for the monitor RF modem in accordance with the

20 control signal demodulated by the control signal
demodulation ciréuit 502 and outputting a control signal
from the monitor 102, a control signal modulation circuit
504, a synchronizing signal receiving circuit 505 for
receiving a synchronizing signal transmitted on the coaxial

25 cable 101, an interface circuit (I/F) 508 for interfacing



~ prograns to be executed by the cpu 503, and a RAM 507 for storing data and
prograns. The cpu 503 effects the operations such as a control of turn ON
-or turn OFF of the 5 carrier signal in the video denodul ation circuit 501,

“a control of changing the denodul ati on frequency, and outputting the
control signal to and fromthe' nonitor 105. The cpu 503 receives the
control signal fromthe bi-directional separator 107, the control signal
fromthe 10 nonitor 105, and the synchvyagu zing signal fromthe

synchroni zing signal receiving circuit 505 by interruption processings.
When the cpu 503 detects the control signal fromthe bi-directiona

separator 102tweka opui%o3 Qmscuh@sc@uléo@nogr@@Ms%@%eng1g{y;f%%%;OG as
shown in Fig. 33 as simlar to the canmera nonitor RF nodem 103. wever

processi ngsPereramed tion bet epedd@adi byr ehpord@ 50 GOMFRANGS RAM rRet eght o this
nmoni tor RF nodem 106 stored in the ROM 506 is such as a processing of -
changi ng defbaalagi datehandelp rografst. he ThiedeousisgBale frdemadultid on circuit
501 which is specially provided to the nonitor RF nodem 106. Moreover,
when the cpBPS63T4ePECEYCR @6nér 6Pngirgaabt ftnom ONe ompriiutror OFF5,0ft heheepu
503 executes_the rggégg; stored in the ROM 506 as shown in Fig. 34 as

sinmilar fo tHETLS RE fBGenl 163. depodutnsiopnchreniizi 7@ lsi gnal
received bYCBH%r8X“8?r895%%9%g5kHQahe%Sﬁﬁﬁgk?gnc¥iggh%n%9§ L%dused 'n the
outputting the control signal to and from the monitor 105.
The cpu 503 receives the control signal from the
bi-directional separator 107, the control signal from the
10 monitor 105, and the synchronizing signal from the
synchronizing signal receiving circuit 505 by interruption
processings.
When the cpu 503 detects the control signal from the
bi-directional separator 107, the cpu 503 executes a
15 program stored in the ROM 508 as shown in Fig. 33 as
similar to the camera monitor RF modem 103. However,
processings executed in step 3303 in response to commands
| directed to this monitor RF modem 106 stored in the ROM 5086
is such as a processing of changing demodulation channel to
20 the video signal demodulation circuit 501 which is
specially providéd to the monitor RF modem 1086.
Moreover, when the cpu 503 detects a control signal
from the monitor 105, the cpu 503 executes the program
stored in the ROM 506 as shown in Fig. 34 as similar to the

25 camera RF modem 103.



- cpu 503 during a synchronizing operation. Fig. 6A is a block diagramof a
set of a nonitor 5 operation termnal including a nonitor operation
‘terminal 108, a control signal RF nobdem 109, and a bi-directiona

“separator 110 in Fig. 1 of enbodinments of this invention. The control
signal RF nodem 109 conprises a control signal denodul ation circuit 601
for denodul ating a control 10 signal having the predeterm ned carrier
frequency fromthe bi-directional separmgtor 110, a cpu 602 for effecting
predet erm ned operations in accordance with the control signal denodul ated
by the control signal denodulation circuit 601 and -outputting a control

signal fromthe 15ThensyncheprlathgnstgnainzkccorRdt 85 188 and a control
signal nodulation circuit 603. Fig. 6B is a block diagramof a set of a
server inc$yvathgonheisgryégnadbnpateivihg, careantr gsbssiignalkedrF i nagem 112
and a bi-directional separator 113 in Fig. 1 of 20 enbodinents of this

i nvention. ?4.588 deringiagsanctbfonheingonpeobtibgnal RF nodens 109 and
112 of enbodinment of this _invention. The control signal RF nbdem 112 has
substantially thef§&nefatisictubtoak dhascant pbl assghabfRE moddmor09. A 25

differen%e IS in_that_a s¥nchrpnizing signal generator 606 -30- is further
provi ded? tPREBFEUPT bETBAARL sERGHAE bREsBnBSNERRL SpAEALdANZIitRgmdingdal , and

an adder S%0d! % ek o ThE: e SYPoRE ORb3LRY: 3LINahaO5nET 24 20 S oult 604
separator 110 in Fig. 1 of embodiments of this invention.
| The control.signal RF modem 109 comprises a control

signal demodulation circuit 601 for demodulating a control

10 signal having the predetermined carrier frequency from the
bi-directional separator 110, a cpu 602 for effecting
predetermined operations in accordance with the control
signal demodulated by the control signal demodulation
circuit 601 and outputting a control signal from the

15 monitor operation terminal computer 108, and a control
signal modulation clircuit 603.

Fig. 8B is a block diagram of a set of a server
including the server computer 111, a control signal RF
modem 112, and a bi-directional separator 113 in Fig. 1 of

20 embodiments of this invention. Fig. 35 is a diagram of the
control signal Rf modems 109 and 112 of embodiment of this
invention.

The control signal RF modem 112 has substantially

the same structure as the control signal RF modem 109. A

difference is in that a synchronizing signal generator 606

N
S]]



- synchroni zi ng signal and the adder 605 adds the 5 synchronizing signal to
the nodul ated control signal and supplies the result to the bi-directiona

-separator 113. The cpu 602 receives the control signal fromthe

“bi-directional separator 110, and the control signal from the nonitor
operation termnal 108 by interruption 10 processings in accordance with
the programstored in the ROM 604 simlar to the cpu 503 of the nonitor RF
nodem 106 as shown in Fig. 33. However,;3g¢ ocessings executed in step 3303
in response to commands directed to this control signal RF nodem 109 stored
in the ROM 604 is such as a 15 forwardi ng processing of a received control

signal to the fuorihtear paperiatedan ther Mind i reRHIWHRY r
conputer 111 which is specially provided to the con%%%?ﬁggﬁnﬁ6%§#¥§iahe
the ot her hawachwoard ztilng cHgndl2 detdeans aald2Q eoH ratle ] . frqa t he
nonitor operation term nal conputer 108 or the server conputer 111, the
cpu 602 exe&if€draniglogr shealado esnered iion tchie cRQM &@@égbﬁﬁﬂBMbdthﬁg 35
which is simlar to Fig. 33 except in that step 3508 is added. 25 The cpu
602 receive§yPﬁér8SﬁFﬂ83 §#§ﬁéﬂ angd dher eddez1 605t aiddst HdeRAN 605 in step
3501. In_. steg ﬁ N 602 checks as to whether or not a conmand in
the cont Pol ¢PGRAP lz§n§|§é§p3& FB ﬁﬁ@stﬂuéﬁééﬁlF@@tdpllﬁzamplcheuklng an

address in r si_gnal e nd is directed
EUBpE?QE %he r%sult to tﬁ rectlonal Separator 113.

The cpu 602 receives the control signal from the
bi-directional separator 110, and the control signal from
the monitor operation terminal 108 by interruption

10 prdcessings in accordance with the program stored in the
ROM 604 similar to the cpu 503 of the monitor RF modem 108
as shown in Fig. 33. However, processings executed in step
3303 in response to commands directed to this control
signal RF modem 109 stored in the ROM 604 is such as a

15 forwarding processing of a received control signal to the
monitor operation terminal computer 108 or the server |
computer 111 which is specially provided to the control RF
modem 112.

On the other hand, when the cpu 602 detects a

20 control signal from the monitor operation terminal computer
108 or the servef computer 111, the cpu 602 executes a
program also stored in the ROM 604 as shown in Fig. 33
which is similar to Fig. 33 except in that step 3508 is

added.

25 The cpu 602 receives the control signal and stores



5 to this RF nodem 109 or 112, in step 3503, the cpu 602 executes a
correspondi ng processing.of which programis stored in the ROM 604 such as
-a processing resetting an internal condition of the nodem I|f the comuand

“includes a request for transmtting a result in step 3504, the cpu 602 10
prepares a response nessage corresponding to the result of execution of
t he processing corresponding to the conmand in step 3505. The cpu 602
transmts the response nessage to the 4wnitor operation term nal conputer
108 or the server conputer 111 using the interface 606-in step 3506. 15 In
step 3502, when the control signal is not directed to this RF nodem the
cpu 602 tramsnﬁhsthheRAﬁbmwﬁohnsbg@@I35bq,thqncgggpm3gy§qlqjgpxghp p
3508. An operation of nonitoring a video signal will be described. For
exanpl e, a ¢hd@ebssiggnal herharviotteaotamercamma®dlAr kHes Hrsgd Ay esh in f he
nmoni tor 105-1 in accordance wth processings represented by flow charts in
Figs. 16, 1S dAgectgd fiogthié RE aodemgildm ofr 41f2 dw ahardkiafg nomi t or
acquiring prggran1302 of the first enbodinent. In response to a nanual
operation t 8 PRESReyHodNE $P8tEPLlas lepatat odf Zhet kommamid drs ahiaret feh
term nal co . 108-1 executes the -32- nonitor acquiring program 302 and

1B HRasnBh: pof

in step 601 emy 58 aPFoﬁlgerﬁPnéﬁePeﬁ§@§bsQ&ﬁmﬂ&ﬂtﬁQﬁ]cﬁ t he
TP ohar SRR BOERRP L ROTREbRh Ao Pnd S oS 1o
enmbodi ment . skbgeql8ni $he #bAIEBD Qhch as a processing resetting an
internal condition of the modem. If the command includes a
request for transmitting a result in step 3504, the cpu 602
10 prepares a response message corresponding to the result of
execution of the processing corresponding to the command in
step 3505. The cpu 602 transmits the response message to
the monitor operation terminal computer 108 .or the server
computer 111 using the interface 606 in step 35086.
15' In step 3502, when the control signal is not
directed to this RF modem, the cpu 602 fransmits the
control signal to the coaxial cable 101 in step 3508.
An operation of ménitoring a video signal will be
described. For example, a video signal from a video camera
20 102-1 is displayed on the monitor 105-1 in accordance with
processings représented by flow charts in Figs. 16, 17, and
18. Fig. 16 is a diagram of a flow chart of monitor
acquiring program 302 of the first embodiment. In response

to a manual operation to the keyboard 318 by an operator,

25 the monitor operation terminal computer 108-1 executes the



*flow chart of the canera control program 203 in Fig. 2. In response to the
request of acquisition of nonitor 105-1 fromthe nonitor term nal conputer
-108-1, the server conputer 111 executes the connection control program
“201. 10 The server conputer 111 receiving the request fromthe nonitor
operation term nal conputer 108-1 as the control signal, nakes a deci sion
‘as to whether the nonitor 105-1 has been acquired by anot her nonitor
operation termnal conputer in step 1703o_If the nonitor 105-1 is not
acquired, 15 the server conputer 111 renews a nonitor connection table 212
in the RAM 207 to allow the nonitor. operation termnal conputer 108-1to

use the nonimoceri thd2-ak qdui itt@P prdddan Bod hend ol d Q.We{}g EP q@%&égfaggrver

conputer 111 inforns the nonitor operation termn nal  conputer

success in 2@etre iatgwesintinal theugt d e GO T oS INadhe | dod NE, poNI tor
105-1 has been acquired in step 1701, the server conputer 111 inforns the

moni t or  oper&5i-dn toermidnaihec arprutear ckifpulte rof1 f1ai | yrigr J M1 hes %%ié&éngn
t hrough the control signal in step 1704. 25 Only one nonitor 105 can be
acqui red by°odné dflophehazs- ofpriihteorcompercatiicon deertmiaialp reogeutt ezeL 108 and it
is possihle_.to control a connection of a video signal to the nonitor by
only t he °mofit€or 20pdr &tico irstniembioddmentt-er FIG8 \U# dis hagl i res 4 he

ri ght of coqgrollbgg th% ngnitor 105. In response to the information of the
success in ~alquifSPtitof Tt tom CRACSE FON I SIpRIOSTEM 20hd mutiigor2. In

response to the request of acquisition of monitor 105-1
from the monitor terminal computer 108-1, the server
computer 111 executes the connection control program 201.

10 The server computer 111 reéeiving the request from the
monitor operation terminal computer 108-1 as the control
signal, makesla decision as tkohether the monitor 105-1
has been acquired by another monitor operation terminal
computer in step 1701. If the monitor 105-1 is not acquired,

15 the server computer 111 renews a monitor connection table
212 in the RAM 207 to allow the monitor .operation terminal
computer 108-1 to use the monitor 102-1 in step 1702. In
the following step 1703, the server computer 111 informs
the monitor operation terminal computer 108-1 of success in

20 the acquisition through the control signal. If the monitor
105-1 has been acquired in step 1701, the server computer
111 informs the monitor operation terminal computer 108-1
of failure in the acquisition through the control signal in
step 1704.

Only one monitor 1035 can be acquired by one of the

B A
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- operation term nal conmputer 105-1 requests the server conputer 111 to nake
a connection between the nonitor 105-1 and the canmera 102-1 in step 1603.
_-The server computer 111 10 executes the canmera control program 203 and in
" step 1801, the server conputer 111 checks a connection condition of the
canera 102 -1 in a canera connection table 213 as to whether or not the
canera 102-1 is being connected. If the canmera 102-1 has not been
connected, since there is no 15 channel -gBich has been used for the canera
102-1, the sever conputer 111 tries to acquire a channel for the canera
102-1 in step 1802. If the server conputer 111 succeeds in the acquisition

of the chanmeiniitrorstape dB0iZn thermsiaiaercomaiul £11 dd 1o s@nrangds ra
RF modem 103-1 through the 20 control signal to change the cﬂan%£§sgﬁﬂg

nodul ati on t% tdvea traciqu reshrodeningl o Stei dB0d @iyl renewse anshapse! b
control table 214. In the follow ng step 1805, the sever conputer 11{

commands t h@Mghithsr TRE ifsdempkdertl dro wdanige I eomhatwnel 169 whecs hgage
connected to the canera 102-1 to 23 nodul ate the video signal fromthe
camera 102- PCHHEES tHe -r3gh tc rfn e tore Weitnge e ¢ eortiater aldH2- 1 and t he
monitor 105-1 is o%jded. Then, the server conputer 111 renews a
connecti on condi ti ot t"dIPETER3 G diftCatlinfe T td afomfectiorsucerss timn of the
ronior | 1055k ) SR 1906, Then, Ll S seruel. comput e L1 ore the
In step 180%pe%Q%i%%rW%Gﬂﬁ%@ﬁu%%%p%%%rfT&ﬁif Lequests the server
computer 111 to make a connection between the monitor 105-1
and the camera 102-1 in step 1603. The server computer 111
10 executes the camera control program 203 and in step 1801,
the server computer 111 checks a connection condition of
the camera 102 -1 in a camera connection table 213 as to
whether or not the camera 102-1 is being connected. If the
camera 102-1 has not been connected, since there is no
15 channel which has been used for the camera 102-1, the sever
computer 111 tries to acquire a channel for the camera-
102-1 in step 1802. If the server computer 111 succeeds in
the acquisition of the channel in step 1803, the server
computer 111 commands the camera RF modem 103-1 through the
20 control signal to change the channel of modulation to the
acquired channel in step 1804 and renews a channel control
table 214. In the following step 1805, the sever computer
111 commands the monitor RF modem 106-1 to change the

channel to the channel connected to the camera 102-1 to

25 modulate the video signal from the camera 102-1. Then, the



-acquiring a new channel, the server conputer 111 inforns the term na
operation conputer 108-1 of failure in 10 acquisition of a new channel. In

-step 1801, if the canera 102-1 has been connected, the server conputer ||

“conmmands the nonitor RF nbdem 106 to change the channel to the channel
connected to the canera 102-1 in step 1805. During the operation nmentioned
above, the nonitor 15 operation term nal conputer 108-1 and the server
conputer 111 conmmuni cate through the cay+ol signal RF nobdenms 109-1 and
112 via the coaxial cable 101 and the server conputer 111 sends the
control signals to the canera RF nodem 103-1 and to the nonitor RF nodem
106- 1 t hroughnthetdont beltw2@nsitgeak ale raodem-112nand Hehgosaawal; ggahl e 101
to display a desired video signal froma desired canera on a desired
moni tor. Asifgedtrpu¥mddd-actbedi,ngheo selive recbagiunent 11tthe eng®isver conput er
111 having the connection control program 25 201 and the nonitor control
progr am 202CeBRcpEdONdECAALILEEn itarhde RAdmiaddesitied ofner @ommen tdesi r ed
moni tor under _control b¥ the server conputer 111. Therefore, if there are
many request8NELRABR: PENTHE PABISARelRBNLt R 6tePol18RE . sAimencarbiea
substanti-al Ly at the sanme time, ,sych 5 connections_can be provi ded under
control by ?%5V§5r98wpu585pﬁggrlﬁ PTMEL LhRi SeERMBBAILNERET athONc Sompal tRE

mdem 103-1,39_; 105- 200580 Se188,L8, MRdyhaLion chggnel . However. it is

In step 1803, the server computer 111 fails in
acquiring a new channel, the server computer 111 informs
the terminal operation computer 108-1 of failure in

10 acquisition of a new channel. In step 1801, if the camera
102-1 has been connected, the server computer 111 commands
the monitor/RF modem 106 to change the channel to the
channel connected to the camera 102-1 in étep 1805.

During the operation mentioned above, the monitor

15 operation terminal computer 108-1 and the server computer
111 communicate through the control signal RF modems 169—1
and 112 via the coaxial cable 101 and the server computer
111 sends the control signals to the camera RF modem 103-1
and to the monitor RF modem 106-1 through the control

20 signal RF modem 112 and the coaxial cable 101 to display a
desired video siénal from a desired camera on a desired
monitor.

As mentioned, according to this embodiment, the

server computer 111 having the connection control program

[A]
[9]]

201 and the monitor control program 202 can provide an



- al so possible to use nodens in which nodul ati on channels 10 are fixed but
different and carriers can be controlled between ON and OFF. An operation
of controlling a canmera 102 will be described. Fig. 19 is a drawing of a
flow chart of a right of 15 control acquiring program 305 in the nonitor
operation conputer 108 of the first enbodinent. Fig. 20 is a drawing of a
flow chart of the priority control program 204 in the server conputer 111
of the first enbodinent. Wen there is aggecessity of controlling a canera
20 102-2, in response to an operation of the keyboard 318, the nonitor
operation term nal conputer 312 nakes a.decision as to whether or not a

right of coniniate of rdilca CREBY Sed OaderRasy DR BEALAT RGN PYoFNERILAY Whet her
or not information indicating that a right of contro ﬂas recerved in step

25) 1901. |fcdiersidiy ofe coniver @bmpliicecaera 1PReRehdseNOls- 3here
acquired, the nonitor operation termnal conputer 108-1 requests the
server conpuamg mdry tweQuesisecdimeect bt 06 tigONsamé @bnt Ber caprers 102- 2
through the control signal in step 1902 and waits the result in step 1903.
The server cHffut@@mera sulRsianhplihe aequestsimelgesme whetbier the right of
control of the canera 102-2 has been acquired by another term nal

oper at i on° cHAPREI LTINSt Porrovideheaundghtcoitroht byl thé sdeveaner a

102- 2 hasnugomgg¥g}qﬁﬂy]red by another nonitor operation termnal, the

In this embodiment, the camera RF modem 103-1 to
103-200 can change the modulation channel. However, it is
also possible to use modems in which modulation channels
10 are fixed but different and carriers can be controlled
between ON and OFF.
An operation of controlling a camera 102 will be
described.
Fig. 19 is a drawing of a flow chart of a right of
15 control acquiring program 305 in the monitor operation
computer 108 of the first embodiment. Fig. 20 1s a dréwing
of a flow chart of the priority control program 204 in the
server computer 111 of the first embodiment.
When there is a necessity of controlling a camera
20 102-2, in response to an operation of the keyboard 318, the
monitor operation terminal computer 312 makes a decision as
to whether or not a right of control of the camera 102-2
has been acquired by checking whether or not information

indicating that a right of control has received in step

o
[V]]

1901. If the right of control of the camera 102-2 has not



- 10 server conputer 111 renews a table of right of control of caneras as to
the canera 102-2, that is, a canera control table 216 in step 2005 and
infornms the nonitor operation term nal conputer 108-1 of success in
acquiring right of control of camera 102-2 in step 2006. 15 Then, in step
1903, processing proceeds to step 1904 and the nonitor term nal operation
conputer 108-1 holds the information of the right of control and
information of controlling the canmera 103g2. Then, the nonitor operation
term nal conputer 108-1 can control the operation of the 20 canera 102-2
until the sever conputer 111 commands the nonitor operation term na

conput er 108adqibrée| eose hdei téi 0bpe Pht EONt £OFmPhat NELK -2 in step
1905. If the right of control of the camera 102T2 %as egﬁgggcégﬁréd by the

moni t or opereatdquwes ter thaase coePUE@ipIO8r 211 25ty e rbii 86 eBh0P1gnthgsser ver
conputer 111 conpares a -37- priority A of the nonitor operation term nal
108-1 with acoprrokicf Brofcameraonbiz o2 opesagh othé etoh0abl 188gRainigt €p
2002 and 2003. In step 2003, if the priority of the nonitor operation
termnal 1089SR sl gyhad taht$ hihe of e skt Simphiepr19p@r ati on
term nal 108-2, the server conputer 111 inforns the nonitor operation
termnal Tonputer 108 1SHFVEF LFIMRELRF hkhuresagvime thehreohesongudkesf
np . ) . .
t he canera VQ%EZ |nt§t§p,%g07. Therefore, the nonitor operation termnm na
conputer 108° _cké%ort TomEbt The Wakth AD2Ae aamera the2pibastyeeh the
moni t or Opeﬁﬁﬁd&%ké&”ﬂprgﬂother terminal operation computer in step
2001. If the right of control of the camera 102-2 has not
been acquired by another monitor operation terminal, the

10 server computer 111 renews a table of right of control of
cameras as to the camera 102-2, that is, a camera control
table 216 in step 2005 and informs the monitor operation
terminal computer 108-1 of success in acquiring right of
control of camera 102-2 in step 2008.

15 Then, in step 1903, processing proceeds to step 1904
and the monitor terminal operation computer 108-1 holds the
information of the right of control and information of
controlling the camera 102-2. Then, the monitor operation
terminal computer 108-1 can control the operation of the

20 camera 102-2 untll the sever computer 111 commands the
monitor operation terminal computer 108-1 to release the
right of control of the camera 102-2 in step 1905.

If the right of control of the camera 102-2 has been

acquired by the monitor operation terminal computer 108-2

N
[9]]

yet in step 2001, the server computer 111 compares a



+108-2 is not higher than that of the nonitor operation termnal 108-2, the
sever conputer 111 inforns the nonitor operation term nal conputer 108-2
.of losing the right of the control of camera 102-2 in step 2004. Wen the
nonitor 15 operation term nal conputer 108-2 which acquired the canera
102-2 is infornmed of losing the right of control of the canera 102-2, the
noni tor operation term nal conputer 102-2 deletes the control information
of the canera 102-2 in the canera contrgt_table 216 using the contro
information 20 rel ease program 310. Then, the nonitor operation term nal
conputer 108-2 cannot control the canera 102-2. On the other hand, server

conput er 11lprpoevitges e thiel &idh 196 rCopkiralt 19h tt}é%nﬁg{@;]ﬁoogé)n—szf t%ﬁe&{zlg{ s,

renews the canera control table 216 in step 2005 an

noni t or opepaubmntveBnbmathompuqur1@§e¥aqﬁo§qu$ﬁqﬂdl-fﬁg_guyﬁnggégythe
right of control of the camera 102-2 in step 2006. Then, the nonitor

oper ati on t 8PfA2naindh@ds .codnr sltepi @boBNAtIfORhf ptrie rGaElF k-2 in step
1904. Then, the nonitor operation term nal conputer 108-1 5 can control

t he operati BRN&{LOrheresatigniGermipylt A@8candsahigherattham ey am e
until the sever conputer 111 commands the nonitor operation term nal

conput er °108°R1L8rr QP&R&E1ophéermgReldP8cdnt itble skrivier campuxer02-12 in step

1905. As nenti.oned, %he CRU 602 of the control signal RF 10 nodens 109 and
112 execut esPpPEB8sEPRgUOPH tRECBPEEACA ORI TRIMLAA LT COWPERAT 4 08hdweTi n Fi gs.

33 and 35 t?a?iﬂygdgfaacquiring the right of control of the camera
102-2 in step 2007. Therefore, the monitor operation
terminal computer 108-1 cannot control the camera 102-2.

10 If the priority of the monitor operation terminal
108-2 is not higher than that of the monitor operation
terminal 108-2, the sever computer 111 informs the monitor
operation terminal computer 108-2 of losing the right of
the control of camera 102-2 in Step 2004. When the monitor

15 operation terminal computer 108-2 which acquired the camera
102-2 is informed of losing the right of control of thé
camera 102-2, the monitor operation terminal computer 102-2
deletes the control information of the camera 102-2 in the
camera control table 216 using the control information

20 release program 310. Then, the monitor operation terminal
computer 108-2 cannot control the camera 102-2.

On the other hand, server computer 111 provides the
right of control of the camera 102-2, that is, renews the
camera control table 216 in step 2005 and informs the

25 monitor operation terminal computer 108-1 of success in



* communi cati on between the nonitor operation termnal conputer 108 and the
server conputer 111 and controlling the nonitor RF nodens 106 and canera
-RF nmodens 103 by the 15 control signhal RF nodens 109 and 112. On the ot her
“hand,. the cpu 503 of the nonitor RF nodem 106 and the cpu 403 of the
canera RF nodem 103 executes processings in accordance wth the flow
"charts shown in Figs. 33 and 34. A second enbodiment will be described. 20
The video nonitor system of the second_egghodi nrent has substantially the
sanme structure as the video nonitor systemof the first enbodinment. A
different between first and second enbodinment is in the prograns in the

server conpadeuiaiwg ttige R gREESB. cbhbrol b8 8nbl 05k eHLagham,of he
server conmputer of the second enbodineﬁ?. -39- That ?g% ?Rgnﬁagg %?S uni t

210 of the 3@¥@r Chmgut ethéIrhcanst@feépér@@ﬂ@ﬁCté@rﬂiﬁQDtﬁ@hd@regﬁ%%goL a
monitor control program 702, a systemcontrol program 703 and an address
tabl e 709. Imneormart X5 of atisé ecamé hese0 5- pr ogr @oep andoshe address table 709
to the RAM 706 at the initial condition in accordance with a programin
the ROM 211. Fi g.TheXhobie thentoendi epeonabfomrtérmhsdkr computbeseospnogr ans
and the address table of the second enbodinent. Fig. 21 is a diagramof a
flow chart G tHEP KRk ethe 1Pt I PF ob ansFdr of 1@ e2 ser ohble enbadiraent

shown in Fkgj 7.. At the iniﬂ%al condition after the transferring the
eration program 306 until the sever computer 111 commands

the monitor operation terminal computer 108-1 to release
the right of control of the camera 102-2 in step 1905.
As mentioned, the cpu 602 of the control signal RF

10 modems 109 and 112 executes processings in accordance with
the flow charts shown in Figs. 33 and 35 to provide a
communication between the monitor operation terminal
computer 108 and the server computer 111 and- controlling
the monitor RF modems 106 and camera RF modems 103 by the

15 control signal RF modems 109 and 112. On the other hand,-
the cpu 503 of the monitor RF modem 106 and the cpu 403.of
the camera RF modem 103 executes processings in accordance
with the flow charts shown in Figs. 33 and 34.

A second embodiment will be described.

20 The video monitor system of the second embodiment
has substantially-the same structure as the video monitor
system of the first embodiment. A different between first
and second embodiment is in the programs in the server
computer and the RF modems. Fig. 7 is a block diagram of

25 the server computer of the second embodiment.



- prograns and the address table 709 in the hard disc unit 210 to the RAM
207, the cpu 206 executes the systemcontrol 15 program 703 shown in Fig.
21. The server conputer lila comuands the control signal RF nbdem 112 to
“transmit a control signal indicative-of inquiring which video channel is
used and commanding this inquiry to all nodens, that is, the canmera RF
nodens 104 and the nonitor RF nodens 106 in 20 step 2101 through multiple
addressing such as a broadcasting or a-gglti-cast function in the control
signal RF nobdem 112 in accordance with an address table 709 storing
addresses of RF nodens 103, 106, 109, and 112 correspondingly storing

nformation of videmai gnal @f quiANtAING @it d NP tdpGpendltion. The

control signal RF -40- nodem 112 generates the control signal "indicative of
i nqui ring weicoiputieded IdhaERIrds disashridk fdANSHES T BiSogidiUéy to nore
t han one of the canera.RF nodens and nore than one nonitor RF nbodem 106
usi ng the muoniiglos addrtessl pg dgfamctdon 4 hyaugdn tdsh €t rodo St A8t 03
nodul ation circuit 603. When each of the nodens receiving the inquiry, the
cpu 403 and afe ap @ BUB SedFdie (%S i M roprAD 3 ranard fer ANsEsS, t hat
is, the conditional data of a video-signal- outputting condition including
dat a i ndicaPirPETEMSWAh e @lsiieas itabiged 0ghdrd riftor RetM cioefat the
vi deo- si gnal.-i.nputting ..candition including data indicative of which

3300 Ong 13d vt

channel is “lsed®o e GAEQr&anas &1 thias rde&han diml thetRON s

stored in SEQR-SSQ%gShQW@hBQSF%%E %%hdition after transferring these

programs and the address table of the second embodiment.
Fig. 21 is a diagram of a flow chart of the system
10 control program 701 of the second embodiment shown in Fig.
7.
At the 1nitial condition after the transferring the
programs and the address table 709 in the hard disc unit
210 to the RAM 207, the cpu 206 executes the system control
15 program 703 shown in Fig. 21. The server computer 1lla
commands the control signal RF modem 112 to transmit a-
control signal indicative of inquiring which video channel
is used and commanding this inquiry to all modems, that is,
the camera RF modems 104 and the monitor RF modems 106 in
20 step 2101 through multiple addressing such as a
broadcasting or a multi-cast function in the control signal
RF modem 112 in accordance with an address table 709
storing addresses of RF modems 103, 106, 109, and 112
correspondingly storing information of video signal

25 outputting or inputting condition. The control signal RF



* The server conputer Illa waits the responses from 15 the nodens to which
the server conputer ilia transmtted the inquiry for a predeterm ned
interval in step 2102, 2103, and 2104. The server conputer lila receives
the answers in step 2102 and stores the answers in step 2106. In step
2104, if any of RF nodens to which the server conputer 11la 20 transmtted
the inquiry does not respond the inquiry within the predeterm ned
interval, the server conputer ilia inhipyts use of the nodemto which the
server computer Illa transmtted the inquiry and does not respond the
inquiry wthin the predeterm ned interval to use in step 2105 25 That is,

when the semegliemC QI2UtgRMn elrlalt? seXAEUIRH thltA Ak LOMMRELI LN FOMYF 0l program
701, the server conputer 11la does not connects that nmodem 1 n accordance

With this résautiring ehichniildieo @hadineisa.s s ddish e dBits thes server
conputer 1l1la can 5 detect a trouble portion. Fig. 8 is a block diagram of
an exanpl e isfaud rvi deo mewei tthans pateemfoft hiehe agreeNRFEMMyTEME Mng ik £at i ng
the trouble portion. In Fig. 8, a trouble occurs in the coaxial cable 101
bet ween thetgﬁﬂdPP@cPP@ﬁépf KEpawcdear 4 Oavisigeaddreessds A i e sFigg 9
is a diagram 10 of an address table of the second enbodi nent shown in Fig.

7 explaininghpﬁél@Gn&PFPHﬁhoﬁhGCGQPFéﬁéeSé%“@ﬂeﬂﬂdﬂﬂﬂﬁion[nﬂnduﬂm 603 or
detecting the trougge port%on. Tge server conputer |lla executes the system
control program 70867 §2G8t &Lt thet PeGEME F6ceiiydine the inquiry, the

cpu 403 and the cpu 503 respond this inquiry and transmit
answers, that is, the conditional data of a video-signal-
outputting condition ihcluding data indicative of which

10 channel is used and information of video-signal-inputting
condition including data indicative of which channel is
used to the server computer 1lla. This conditional data is
stored in step 3307 shown in Fig. 33.

The server computer 1lla waits the responses from

15 the modems to which the server computer 1lla transmitted
the inquiry for a predetermined interval in step 2102,l2103,
and 2104. The server comﬁuter llla receives the answers in
step 2102 and stores the answers in step 2106. 1In step
2104, if any of RF modems to which the server computer 1llla

20 transmitted the inquiry does not respond the inquiry within
the predetermined interval, the server computer llla
inhibits use of the modem to which the server computer 1llla

transmitted the inquiry and does not respond the inquiry

within the predetermined interval to use in step 2105.

[§V]
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That is, when the server computer 11la executes the



- 15 At the initial condition after the transferring the programs and the
address table 709 in the hard disc unit 210 to the RAN 207, the cpu 206
.executes the systemcontrol program 703b shown in Fig. 22 or executes the

" system control program 703b periodically. The server conmputer 20 Illa
commands the control signal RF nodem 112 to transmt a control signa
i ndi cative of inquiring which video channel is used and commanding this

inquiry to nore than one of canera RF mpgens 103 and to nore than one of
nonitor RF nodens 106 in step 2201 through nultiple addressing such as 25
t he broadcasting or.the nmulti-cast function in the control -42- signal RF

modem 112 i Roageerdance oftdd 1t fb&%d%ﬁsmlt.ahhf‘e S St Ui, @dr s of RF
nodens 103, 106, 109, and 112 and correspondi ngly storiﬁgg%nforﬁgﬁfon of

vi deo si gnadoesutpit toiomge@rtsi nypiattt imodi a0 di taicfd r dHHe & L0 ¢ 15 Pnad s R 5
nodem 112 generates the control signal indicative of inquiring which video
channel is dsed.andhtibdndwnt ©ft ise. i nquiry to nore than one of the canera
RF nmodens and nore than one nonitor RF nodem using the multiple addressing
function through tR& &bdisr @mbsidgmein trrodileatsiedryedi reomiptu 803 111G iqarst ep
2201. Each of the nodens receiving the inquiry, the cpu 403, and the cpu
0- 03 respondetRrs PnduoMplan@ortdrdni t Fignsierds a mdoaks diagrametf am of a
vi deo si gnal outgutting andition i ncludi ng data indicative of which
channel is T5208ed &ld% NidErafioon toF S¥itedo Odi Jha Sefomd iaRPabmETs on
indicating the trouble portion. In Fig. 8, a trouble |
occurs in the coaxial cable 101 between the bi-directional
separators having addresses A2 and A3. Fig. 9 is a diagram
10 of an address table of the second embodiment shown in Fig.
7 explaining the condition of occurrence of the trouble
.portion. , for detecting the trouble portion.
The server computer 1l1la executes the system control
program 703b to detect a trouble portion.
15 At the initial condition after the transferring the
programs and the address table 709 in the hard disc unit
210 to the RAM 207, the cpu 206 executes the system control
program 703b shown in Fig. 22 or executes the system
control program 703b periodically. The server computer
20 111a commands the control signal RF modem 112 to transmit a
control signal indicative of inquiring which video channel
is used and commanding this inquiry to more than one of
camera RF modems 103 and to more than one of monitor RF

modems 106 in step 2201 through multiple addressing such as

23  the broadcasting or the multi-cast function in the control



* including data indicative of which channel is used to the server conputer
|1la. The server conputer Illa waits the responses from the RF nodes to

-which the server conmputer Illa transmtted 20 the inquiry for a

predeterm ned interval in step 2202, 2203, and 2204. The server conputer
ll1la receives the answers in step 2202 and stores the answers in step

2205. .

transmitted the inquiry does not respond4phe inquiry within 25 the
predeterm ned interval, processing proceeds to step -43- 2205. Then, in
step 2206 the server conputer |lla predicts a-trouble potion fromdata the
RF nodens t & iwhiath REhenodsei VieT2 clonpid@Srddrl e tWegis MK d esddhes ngabfy with
the RF nodens responding this inquiry and a connection relation 5
represent ed 199 tdte widdr ekl tedd es SHOWRF imoddngs 103 Thies | esed T Sahd ﬁi?o
stored in the address table 709 wth a correspondence with the addresses
of RF noden@RdNfaT newp et ivegl e catputisve i fo rexecidresof el deonaggha pn

contr ol

addr ess t ablo¥ B39 LIRS HowPAYE Hing wndite anddr d8e tei erdbrsegnah Rhe

102,

t he “moffl

server conp

and

the re

10

20

313 |ncludes kg?gkgg}lon of kinds of each of units, that is, the canera

Instep 2204, if any of RF nodens to which the server conputer lila

progran1701 the server conputer Illa 10 uses this result fromthe

RAM

QQﬁfqﬁﬁﬁ%(ﬁhe(ﬁﬁﬂQﬁanﬁk&ﬂ@ﬁrﬂﬂdkﬂﬁﬁnﬁ%rOﬂOS and the

%%I 1 o con ect on atlon mnth nelghbour term nal s,
su égﬁo eﬁbdﬁ5 qq%?“&ﬁs Hibd iRl ts this
inquiry to more than one of the camera RF modems and more
than one monitor RF modem using the multiple addressing
function through the control signal modulation circuit 603
in step 2201.

Each of the modems receiving the inquiry, the cpu
403, and the cpu 503 respond this inquiry and transmit
answers, that is, information of a video signal outputting
condition including data indicative of which channel is
used and information of a video signal inputting condition
including data indicative of which channel is used to fhe
server computer llla.

The server computer-llla waits the responses from
the RF modes to which the server computer l1llla transmitted
the inquiry for a predetermined interval in step 2202, 2203,
and 2204. The server computer 1llla receives the answers in
step 2202 and stores the answers in step 2205. In step
2204, if any of RF modems to which the server computer 1llla
transmitted the inquiry does not respond the iﬁquiry within

the predetermined interval, processing proceeds to step



-with a correspondence with address 802. |If the trouble portion occurs as
shown in Fig. 8, the canera RF nonitors having addresses Al and A2 do not
.response to the inquiry 20 fromthe server conputer. The canera having
address A2 | ocates between the caneras having addresses Al and A3, which
is represented by the data 803 in the colum of kind and address of

nei ghbour modem Therefore, the server conputer I[lla having an address
A221 can predicts that the 25 trouble oggus between the cameras having
addresses A2 and -44- A3. As nentioned, according to this enbodi ment, not
only trouble in a nodembut also a trouble in a network can be detected

by providi ng2dsagnoath¢ fungtkpns2vbt bhthgesyeteRbapudRts Qly 1B QY AR. (103
and 703b in the server conputer ilia. A third enbodinments wll be

descri bed. &igrotblespatbbackrdinagaam ehet Re pOHERAE ¢ONRMLRH thd b of the
third embodi ment. A video nonitor of the third enbodi ment has an 10
optional nosesveuchomsutiaralala achhyattngdnie anduarlyi Werth aper & on node
in addition to the basic operation as described in the first enbodi nent.
The basic stPdenareefronding| ahisolnaal ryf andeaf cosheentiodi meniat 1An
different between the first and third enbodinments is in that a system 105
oper ati oR cOPRTYBFepFegr B thesaddeesdi haban shawm dpeFagi.of. control

i i ntr ol rogram 1005 and a tinmer 213
g:gg¥3?1%g94p?gsig£ igﬁéegﬁiggghgpafgo storgd gn the address table 709

with a correspondence with the addresses of RF modems.
When the server computer 1lla executes the
connection control program 701, the server computer 1llla
10 uses this result from the address table 709.
As shown in Fig. 9, the_address table formed in the
RAM 313 includes information of kinds of each of units,
that is, the camera 102, the monitor 105, the monitor
operation terminal computer 108, and the server computer
15 111a, a connection relation with neighbour terminals, and
the result (response 804) of the answer mentioned abové
with a correspondence with address 802. If the trouble
portion occurs as shown in Fig. 8, the camera RF monitors
having addresses Al and A2 do not response to the inquiry
20 from the server computer. The camera having address A2
locates between fhe cameras having addresses Al and A3,
which is represented by the data 803 in the column of kind
and address of neighbour modem. Therefore, the server

combuter 1lla having an address A221 can predicts that the

o
[9]]

trouble occurs between the cameras having addresses A2 and



* modem 401 receives and sends an alarmsignal to the server conputer liib.
These prograns in the hard disc unit 210 20 and transferred to the RAM 207.
-The server conputer illb receives a control signal indicative of the alarm

“signal fromthe camera RF nodem 103 or the like transmitted through the
coaxi al cable 101 and executes the alarm operation control program 1004 in

25 response to this. Moreover, the server conputer Ilib -45- executes a
predeterm ned operation in response to the-tiner 213 at a predeterm ned
timng. The server conputer |Ilb stores data of operational conditions

(conditional data) before executing the alarm operation or the tinmer
operation 5Aamd after conpletion of the alarmoperation or the tiner
operation, the server conputer Illb recovers the operational condition to
the former conditi dvs wierlt itdred ;s ysd@rn dineg ato oth Ondmitd d PiewE aMmd 081§ 9.
23 is a diagramof a flow chart of the alarm 10 operation control program
in the serverddhputigr d Imdsiesf buthealidn ral erdoodi aveint .a Wetwd Fle cont bel
signal indicative of alarmis transmtted fromone of the canera RF nodens
103, the s&F&EC & & Vit e Hiago s e doqtolons griath avhie 18y ekemut es

the al arm operatian control ogram 1004. In step 2301, the server
conputer 3 I 199 r@ﬂespr&grﬁr“bss&;(\f%s a“t%ﬂcﬂsm orfal thEatSL R ¢emRkeecohhbat i on

condi tion data or Ad%thairs %rm%%cfirr]netn % av'vdicirle%)se td(’j‘ebslcerilbneds.t ep 2302. In the

Fig. 10 is a block diagram of the server computer
111b of the third embodiment.
A video monitor of the third embodiment has an
10 optional modes such as an alarm activating mode and a timer
operation mode in addition to the basic operation as
described in the first embodiment. The basic structure is
similar to that of the first embodiment. A different
between the first and third embodiments is in that a system
15 operation control program 1003 including an alarm operation
control program 1004 and a timer operation control program
1005 and a timer 213 are further provided and the camera
modem 401 receives and sends an alarm signal to the server
computer 111b. These programs in the hard disc unit 210
20 and transferred to the RAM 207.
The servef computer 111lb receives a control signal
indicative of the alarm signal from the camera RF modem 103
or the like transmitted through the coaxial cable 101 and

executes the alarm operation control program 1004 in

[A]
[9]]

response to this. Moreover, the server computer 111b



- followi ng step 2102, the server conputer |[llb executes an 20 alarm
processing in accordance with the kind of the alarm in step 2303. The
.server conputer Il b stops the alarm operation processing when a
predeterm ned interval has passed in step 2305 or a request for stopping
the al arm operation processing fromone of nonitor operation 25 termnals
108 in step 2304. Then, the server conputer |llb -46- stops the alarm
operation processing in step 2306 and reggls the stored conditional data
from RAM 207 and executes the nornmal control processing nentioned in the
first enbodiment wusing this conditional data of the operational condition.

. 5 Figs. 24Aecarduz4B ar ¢ rdidadleans nefd folp%wa%h%rnt Sirpfretélﬁa ddifd ﬂ{‘%’%’i
The server conputer |l b receives a control signal catlve request

for the tin@l3 eperapiredeitremidiedy tdatia gaf @h%t%@&v@ﬁ“%dﬁPtﬁ%ﬂ“

timer operations in step 2408. Then, the server conputer 10 illb sets and
starts, thestiomes 22Iaand peemattd onhd tcomel t liontser(raaptd ivlondhemd e start
time has conme, the server conputer |[|llb responsive to the tiner 213
execut es t hBeBPECe8RRY L 18BoWACI ALRIFG. 0R4BA tilonsioep t240 T 1intdre cyamerion
conputer Il b 15 stores or preserves conditional data such as the
connecti 8n 2Rgnaitte 6n°85?éegﬁoﬂa9§ $her adarm cperaddioasont difiee tilmert he

followi ng s 2402. the server uter executes the tiner operation in
accor dance éﬁgﬁatﬁ8hdafg |38F¥SF| gRBPtFﬁelRﬂﬁdréﬁoﬂﬁéstﬁ@@r operation in

step 2403. IBE §%5%Rh1 condition to the former condition with the
system operation control program 1003.
Fig. 23 is a diagram of a flow chart of the alarm
10 operation control program in the server computer 111b of
the third embodiment.

When the control signal indicative of alarm is
transmitted from one of the camera RF modems 103, the
server computer 1l11lb receives the control signal and

15 executes the alarm operation control program 1004.. In step
2301, the server computer 111b stores or preserves |
conditional data such as the connection condition data or
data stored in the address table in step 2302. in the
following step 2102, the server computer 111b executes an

20 alarm processing in accordance with the kind of the alarm
in step 2303. Tﬁe server computer 111b stops the alarm
operation processing when a predetermined interval has
passed in step 2305 or a request for stopping the alarm

operation processing from one of monitor operation

N
[9]]

terminals 108 in step 2304. Then, the server computer 111b



20 conmputer Illb stops the timer operation processing when a predeterm ned
interval has passed in step 2405 or a request for stopping the tinmer
-operation processing fromone of nonitor operation termnals 108 in step

© 2404. Then, the server conputer |lIb stops the tiner operation processing
25 in step 2406 and reads the stored operational data from RAM -47- 207 and
executes the normal control processing nentioned in the first enbodi nent
using this data of the conditional dataqagain. As nentioned, according to
the third enbodinment, the 5 alarm operation and the tinmer operation or the
| i ke can be executed during the normal. operation by providing the system

operation cattord tire g lapnl Wpe for1 &t Pridke dd¥n /i A0t &) Idde Cé’r'i‘?‘e%é

condition. This operation makes it possible to turn on a [1ght (not s%omm)

provi ded adjdcersto®aq cdrie wiamerla dande nf b @AM eTd 7 tdred adad fut &g F egponse
to the alarmand to change nonitoring |locations in accordance with day
time or nigfonmage aan el denyo axfs stime weeakt i ohdduint heragrbpick srendmivd & i mdet
descri bed. The video nonitor systemof the fourth enbodiment 15 perforns a
sequence coftAY &dt iforfiansti P ride rddttizo P faridiearpp exfe eigtriale cadi il cug.
operation of the video signal. Fig. 11 is a block diagramof a server
conputer A11¢c of théSo A Fdibhddte e nsns eftfl whants tde thoert h

enbodi ment it 20 HiTd Hed® tHlle Lort1S Mgl S PN Ay S S For et

control signal indicative of a request for the timer
operation including data of a start time and a kind of
timer operations in step 2408. Then, the server computer

10 111b sets and starts the timer 213 and permits the timer
interruption.

When the start time has come, the server computer
111b responsive to the timer 213 executes the processing
shown in Fig. 24B, in step 2401, the server computer 111b

15 stores or preserves conditional data such as the connection
condition data or data stored in the address table. Ih the
following step 2402, the server computer executes the timer
operation in accordance with the data indicative of the
kind of the timer operation in step 2403. The server

20 computer 111b stops the timer operation processing when a
predetermined interval has passed in step 2405 or a request
for stopping the timer operation processing from one of
monitor operation terminals 108 in step 2404. Then, the
server computer 111b stops the timer operation processing

25 in step 2406 and reads the stored operational data from RAM



* between the first and fourth enbodiments is in that a sequence control
program 1103a and 1103b for generating command data for controlling the
-moni tor RF nodens 105 and the camera RF nodens 103 and a video recording
condition 25 control program 1104 for generating conmmand data through -48-
the control signal for controlling start and stop of recording by the VIR
114 are further provided in the hard disc unit 210 and transferred to the
RAM 207. Fig. 12 is a block diagram of aset of VIR portion 5 including
the VIR 114, a VIR RF nodem 115, and a bi-directional separator 116 of
this invention shown in Fig. 1. The VIR RF nodem 115 conprises a video

signal  demadul ahidor xeiciudiélst tha0hofr@la 1demRdWHAt igpg d ﬂﬁ%‘ﬂék%iéé’éiqgal
having a carrier frequency, which can be changeg (a channel 1s selec d),
into a baselsard fuirdeo emibgadmeand ussardithd st ke tderdwhat ednddeysignal to
the VIR 114, a control signal denodulation circuit 1202 for denodul ating a
control sigdalitahaegeng.the predeternined carrier frequency 15 fromthe

bi -directional separator 116, a ROM 1206 for storing prograns, an
interface circuit #£308enddoneder fgciomdinigettweeheVER1TH4 eadd diment203het RAM
1207 for _storing data and prograns, a cpu 1203 for effecting predeterm ned
oper at i offs FiaFBSBBﬁ§étﬂ8ntHédcéﬁ?r6ﬂm§rgﬁaﬁr@éﬁodubat¢@ebﬁix& tdan dant r ol

si gnal denodul ati o gircuit 202 in accordance wth prograns stored in the
ROM 1206 anaxggHaFHg 4rigg: fge normal operation by providing the

System operation control program 1003 for storing the video

signal connection condition. This operation makes it

possible to turn on a light (not shown) provided adjacent
10 to the camera modem which sent the alarm in response to the

alarm and to change monitoring locations in accordance with

day time or night time or the day of the week.
A fourth embodiment will be described.
The video monitor system of the fourth embodiment
15 performs a sequence controlled'monitoring operation and an
effective recording operation of the video signal. |
Fig. 11 is a block diagram of a server computer 1lllc
of the fourth embodiment.
The basic structure of the fourth embodiment is
20 similar to that of the first embodiment. A different
between the firsf and fourth embodiments is in that a
sequence control program 1103a and 1103b for generating
command data for controlling the monitor RF modems 105 and
the camera RF modems 103 and a video recording condition

25 control program 1104 for generating command data through



signal fromthe VIR 114, a control signal nodulation circuit 1204, and a
synchroni zing signal receiving circuit 1205 for receiving the

-synchroni zing signal transmtted on 25 the coaxial cable 101. The cpu 1203
effects the operations -49- such as a control of turn-ON or turn OFF of the
carrier signal in the video signal denodulation circuit 1201, a contro

of changi ng the nodul ati on and denodul ati on frequency, and outputting the
control signal fromthe 5 nonitor 1203 iggfesponse to the control signal
fromthe bi-directional separator 116 in accordance with the prograns
stored in the ROM 1206 using an interruption as shown by the flow chart in

Fig. 31 as sihei lcantrelt ke gnmnifad ddn trRAGMNEO6 t SHWRMET .5 RYPCESSI NYS
executed in 10 response to commands directed to this VIR RF nodem 1201

stored in threcROMitZ0®yi TheudTRAY 18 @ FHidtHaty pHRLeRsd Nth ©fe ;d&cei ved
control signal to the VIR 114, which is specially provided to the VIR RF
modem On t Hdset el thi®, antdert rians fepurei2@® ddtee®AM @205, control  si gnal
fromthe VIR 114, the cpu 1203 executes the programalso stored in the ROM
1206 as shown in FFd8-332ads & pillogk g aetrame prfera SRt rafd SMRLASr thivm camer a

RF nodem.103_and .t.he n%nib%r RE nodem 106 have sequence operation storing
functiond anBCdEGdl8cdnso VdBertdti-or HIERE Agdeindtifonéndritese functi ons

are perforped the cpy 403 and th pu 503 in accordance with )
pr ogr anmes gg gg%ﬁﬁtﬁﬁnﬁﬁg§e§§Fa§PGrg&%iﬁftﬁgiﬁomqﬂﬂ§9%ﬂ? shown in Fig.

1.

The VTR RF modem 115 comprises a video signal

demodulation circuit 1201 for demodulating the RF video

10 signal having a carrier frequency, which can be changed (a
channel is selected), into a baseband video signal and
sending the démodulated video signal to the VTR 114, a
control signal demodulation circuit 1202 for demodulating a
control signal having the predetermined carrier frequency

15 from the bi-directional separator 116, a ROM 1206 for
storing programs, an interface circuit 1208 for interfécing
between VIR 114 and cpu 1203, a RAM 1207 for storing data
and programs, a cpu 1203 for effecting predetermined
operations in response to the control signal demodulated by

20 the control signal demodulation circuit 1202 in accordance
with programs stéred in the ROM 1206 and sending a control
signal from the VTR 114, a control signal modulation
circuit 1204, and a synchronizing signal receiving circuit
1205 for receiving the synchronizing signal transmitted on

25 the coaxial cable 101. The cpu 1203 effects the operations



- ROM 506, for these functions. The RAM 407 and RAM 507 are used to store

t he sequence operations. 25 The control signal RF nbdem 112 connected to
.the -50- server conputer 111 has a broadcasting function for providing
broadcasting or nulti-casting operation toward a plurality of canera RF
nodem 103 and a plurality of nonitor RF nodem 106. 5 Moreover, the nonitor
operation termnal conputer 108 has a programfor setting the sequence
operation and producing a request of thegsequence operation. In the
sequence operation, a plurality of nonitors display inages froma
plurality of cameras such that an 10 image on a nonitor is periodically

swi tched fremconesofa \Cotee ol @Falts rin? cANQ It Yrcy® M3 Y L mage on
anot her nonitor is periodically switched fromone of video signals from

anot her grospsoklcdmerthe, whieoceisn ghatlh defagRS a tddr ke f@Ni¢ arFH Ar 6 SWi t ched
at the same timng. 15 Fig. 25 is a diagramof a flow chart of a sequence
oper ati on r €§8é&sP Lpodgcaumnign nigh e hep miotdar] attdomn mald eesroatuleit i ggpnput er 108
of the fourth enbodinment. Fig. 26 is a diagramof a flow chart of a
sequence céﬁFﬂHFnﬁVogﬁéﬁlPG%B&tﬁﬁ“ﬁhéh§e¢@mt¢@dp@ugmduIﬁrqﬁ e 20
fourth enbodinegt. Fi%.\,3 27 is a diagramof a flow chart of a sequence
control ProfPRh 25036%1n IhEesBPBEecsRpther contiried fsdginad fardmpdieent .
bi-directional separator 116 in accordance with the
programs stored in the ROM 1206 using an interruption as
shown by the flow chart in Fig. 31 as similar to the
monitor RF modem 106. However, processings executed in
10 response to commands directed to this VTR RF modem 1201
stored in the ROM 1206 is such as a transmitting processing
of a received control signal to the VTR 114, which is
specially provided to the VTR RF modem..
On the other hand, when the cpu 1203 detects a
13 control signal from the VTR 114, the cpu 1203 executes the
program also stored in the ROM 1206 as shown in Fig. 33 as
similar to the camera RF modem 103. |
' The camera RF modem 103 and the monitor RF modem 108
have sequence operation storing functions and sequence
20 operation executing functions. These functions are
performed by the cpu 403 and the cpu 503 in accordance with
programmes as shown in Fig. 33, stored in the ROM 406 and
ROM 506, for these functions. The RAM 407 and RAM 507 are

used to store the sequence operations.

25 The control signal RF modem 112 connected to the



- The nonitor operation term nal conputer 108 requests 25 the server
conputer illc to allow to use nonitors 105 and -51- canmeras 102 which are
-necessary for the sequence operation in step 2500 in response to a nanual
operation through the keyboard. In response to this, the server conputer
|1ic executes the connection control program 201 and inforns the 5 nonitor
“term nal operation conputer 108 of the result. |In step 2501, if result
shows that the nonitor operation termngd. conputer succeeds in using the
necessary nonitors and the necessary caneras processing proceeds to step
2502. If the nonitor operation termnal,conputer 10 fails in using the

necessary nmgBrieESc3mdultBe AEGCRIAM Y brATRAS MG GNdS; | N Step
2502, the nonitor term nal operation conputer f 8 requests the server

conputer |lbeovadsak b&oh@ca@t&ﬂ%UQQCQUQQQL%%EQQﬂgl%p%Qdﬁ¥8H”33%§§§;J“S’
the server conputer Illc executes the sequence control program 1103a. In

step 2603, pheragivgr ofonpmees RF modemmands aRd ampdes 1103 ¥ nkif 44y set
data for sequence control to prepare the sequence operation. That 1s, the
server 20 cBhpupéeml aP6.commands the .nonitor RF nodens 106 and the canera
RF nodens 103 necessary for the sequence operation to store steps of a

sequence®oper at i onM8AfOVeERsfihesmphé tost epsraThien, tereisenveomparmatt er iilc
sets a nultj-cast address to respective nodens for the sequence operation
to 1 has a program for setting the sequence operation and

producing a request of the sequence operation. -

In the sequgnce operation, a plurality of monitors
display images from a plurality of cameras such that an

10 image on a monitor is periodically switched from one of
video signals in one group of cameras and an image on
another monitor is periodically switched from one of video
signals from another group of cameras, wherein both images
on the monitors are switched at the same timing.

15 Fig. 25 is a diagram of a flow chart of a sequence
operation request program in the monitor terminal operation
computer 108 of the fourth embodiment.

Fig. 26 is a diagram of a flow chart of a sequence
control program 1003a in the sever computer 1llc of the

20 fourth embodiment.

Fig. 27 is a diagram of a flow chart of a sequence
control program 1003b in the sever computer of the fourth
embodiment.

The monitor operation terminal computer 108 requests

25 the server computer 11llc to allow to use monitors 105 and



~ 25 send each of steps of the sequence operation to the -52- necessary RF
nodens at the sane tine. Then, the nonitor operation term nal conputer 108

_.requests to start the sequence operation in step 2503. |In response to

“this, the server conputer 111lc 5 executes the sequence control program
1103b. In step 2701, the server conputer |llc initializes data for the
sequence operation. In the follow ng step 2702, the server conputer |Illc
requests the necessary RF nodens to execgije a next step of the sequence
operation. In step 2703, if a tinme 10 period of the sequence operation has
passed, the server conputer 111c requests the necessary RF nodens to

t aHaap t j i I h ti
execule A NendiaRp 102 Wit RPGUNGR ISLAY O d i G Ql0%c | dpb L DAME

period of the sequence operation has not passed erver conpu

checks whet Her strepn@35atelre nespnide MAULSTadfud 1 SRl b heh S NCffe
operation in step 2704. On the other hand, the nonitor term nal operation

conput er 1l0&ewdidar da stlop recmuarek frontihe, kewboastrdm @i t&b04 pad 2505.
If there is the stop command fromthe keyboard, the nonitor operation

term nal corfifcert es08 hE) qoagueasttion e rsterale rp reoant €201 ldred tin 56 ©ips t fige
sequence _ operation in step 2506. The server conputer |llc executes a
sequence ° of&Rdtiodn (IS GP Praddessianpriut est P R 75 theerdel t r equest
for stopping sequence gperation is detected in step 25 2704. In the
following step in gfb§,e@h@?@érvéﬁ'dﬁﬁbﬁﬂéﬁhows that the monitor

operation terminal computer succeeds in using the necessary
monitors and the necessary cameras processing proceeds to
step 2502. If the monitor operation.terminal computer

10 fails in using the necessary monitors and the necessary
cameras processing ends. |

In step 2502, the monitor terminal operation
computer 108 requests the server computer 1llc to set it to
a sequence operation.

15 In response to this, the server computer 1llc
executes the sequence control program 1103a.

In step 2603, the server computer 1lllc commands RF
modems 103 and 106 to set data for sequence control to
prepare the sequence operation. That is, the server

20  computer 1llc commands the monitor RF modems 1068 and the
camera RF modems 103 necessary for the sequence operation
to store steps of a sequence operation and transmits the
steps. Then, the server computer 1llc sets a multi-cast
address to respective modems for the sequence operation to

25 send each of steps of the Ssequence operation to the



-53- executes the sequence operation conpletion processing to restore the
condition of the video nonitor systemin the normal node. Fig. 28 is a
~.diagram of flow charts of the server 5 conputer illc of the fourth
~enbodinment. Fig. 29 is a diagramof a flow chart of the server conputer of
the fourth enbodinment. On starting recording a video signal, the server
conputer ilic sends data of channel of a video signal to be 10 recorded to
the VIR RF nodem 115 and conmands t he VIRoRF nodem 115 to start recording
the video signal of the channel in step 2801 with the video recording
condition control program 1104 in the server conputer 111c. The control

si gnal dempdid@ésoar £iREUddddlat Neidesade MfR RF nmodem 1201 denodul at es
the control signal and receives the data of channel to be used and the

command for start Tﬁenfxxnéhmwhfwﬁkt&ﬁ%ﬁ@ﬂﬁ@ﬁcp@p@pgaprggﬁgﬁtgg gbgCU|t
1203 commands the video signal denodulator to set the channel the VIR

114 to recortequrs s dew stgmnaltie srdben@d op chedt BdNah gegpdgg@‘gor 1201.
On stopping recording the video signal, the server conputer |llc comands
the VIR RF nodem 1151 tif SRQfIse rew o hig the sereer stomphtef 1hecchannel in
step 2802_mnth t he V|deo recording condition control program 1104 in the
25 server Céﬁﬁﬂ?ﬁ?eﬁjj.e -Sppuence control program 1103b. In step 2701,
the server computer 1lllc initializes data for the sequence
operation. In the following step 2702, the server computer
1l11lc requests the necessary RF modems to execute a next
step of the sequence operation. 1In step 2703, if a time
10 period of the sequence operation has passed, the server
computer 1ll1lc requests ;he necessary RF modems to execute a
next step of the sequence operation in step 2702. If the
time period of the sequence operation has not passed, the
server computer 11llc checks whether or not there is a
15 request for stopping the sequence operation in step 2704.
On the other hand, the monitor terminal operétibn
computer 108 waits a stop command from the keyboard in step
2504 and 2505. If there is the stop command from the
keyboard, the monitor operation terminal computer 108
20 requests the server computer 1lllc to stop the sequence
operation in steb 2506.
The server computer 1llc executes a sequence
operation cqmpletion processing in step 2705 when the

request for stopping sequence operation is detected in step

25 2704. In the following step in 2705, the server computer



- The control signal denodul ation circuit 1201 in the VIR RF nodem 1201
denodul ates the control signal and receives the command for stopping
.recording and the nodem conmmand processing circuit 1203 commands the video
signal 5 denodul ator to stop recording the video signal fromthe video

si gnal denodul ator 1201. Wen a canera from which the video signal to be

recorded is sent is changed to another canera, the server conputer Illc
requests the VIR RF nodem 115 to stop 10sgecording in step 2901. Then, the
server computer Illc requests a canera RF nodem of the canera to be

coupled the VIR 114 to change the channel to the channel selected by the
VTR RF noderaxklbhséd e sy g opedftd ) g step
2903, the server conputer Illc renggi 15r?ﬁg%@ﬁgégﬁﬁigﬁéégé%F%?a}$
recordi ng wirtels ttoree syhrec hocard izt ingh aapestad iveiieol hdhi tdye SpdedR RE ppgdem 103
of the camera to be coupled the VIR 114 changes the channel to the channel
sel ect ed by noreaUTRAFe .nodem 115 in response to the synchroni zi ng signa
and the VTR nodem 115 al so starts 20 recording in response to the

synchroni zi ng si gndil&r @f tife a sligamamiofi g ot g r recef Vilng odreant .
Therefore, the canmera RF npdem of the canera to be coupled the VIR 114
changes the COTRM&ET tid 1th & fc Hdyen diougdihe @b ddynarte VIR &RF 29midema 115 and

t he VIR nodﬁn1115 st%rtsfrecoggjn at_the 25 sane tinme in response to the
synchr oni zi g 2§ §fa®*ad (tHEY $R3rdy odh i Ay Sp&omAwier of the

fourth embodiment.

On starting recording a video signal, the server

computer 1llc sends data of channel of a video signal to be

10 recorded to the VTR RF modem 115 and commands the VTR RF
modem 115 to start recording the video signal of the
channel in step 2801 with the video recording condition
control program 1104 in the server cohputer_lllc.

The control signal demodulation circuit 1201 in the

15 VTR RF modem 1201 demodulates the control signal and
receives the data of channel to be used and the command for
start of recording and the modem command processing circuit
1203 commands the video signal demodulator to set the
channel and the VTR 114 to record the video signal from the

20 video signal demodulator 1201.

On stopping recording the video signal, the server
computer 1lllc commands the VTR RF modem 115 to stop
recording the video signal of the channel in step 2802 with
the video recording condition control program 1104 in the

25 server computer 111.



- As nmentioned, according to the fourth enbodinent, the connection control
program 201 and the video signal recording condition control program
provides the 5 controlling of the VIR with the synchronizing operation, so

" that a necessary video image can be recorded efficiently wthout a :
di sturbance of inmage on the reproduced inmage. The VIR may be replaced by a
photo- el ectro-magnetic disc recording unit or the like. 10 A fifth .
enbodi ment wi Il be described. Fig. 13 issg-block diagramof a video nonitor
system of the fifth enmbodinent. Fig. 14 is a block diagramof a set of
center nmonitor of fifth enbodinent. Fig. 30 is a diagramof a fIOM/chart

of a center nonitorTpesait i 15 @iL0r&RMuider §a fe hr enbpdi 8801 4 nFtﬂi
is a block diagramof a center nonitor operation ternlna conpu 306

shown in Fi /TRLRF Figle82 1G]l addhaprianed tnhd |lemtehard; ghap suht cher
circuit shown in Fig. 13. The video nonitor systemof the fifth enbodi nent

20 conpri segexgivasltittey afmma ko avors tapp iveg wosdsr d g | €88t tile £EAERT
nonitor set, and a center nonitor operation termnal conputer set. Each of
the video mﬁﬂ“t"@rnqqé?tmwlftﬁ)rqle‘sﬁpblrm 1203 eomnateds nné toi dsyss egnef t he
first enbodjnment shown in Fig. 1. F&P 31 is a block diagramof 25 the
center nohi tGPUPEER ot esr‘?ﬁ%éle(‘scé’t ing | W gl dee Seiemeht Bromptié or

307 for
operation termn nal comput 1306, control signal RF nodens 1
conmuni cat i n( ?ﬁ |§%5dgixéEWQHUla tor

When a camera from which the video signal to be
recorded is sent is changed to another camera} the server
computer 1llc requests the VTR RF modem 115 to stop

10 recording in step 2901. Then, the server computer 1lllc

requests a camera RF modem of the camera to be coupled the

VTR 114 to change the channel to the channel selected by
the VTR RF modem 115 with a synchronizing operation. 1In
the following step 2903, the server computer 1lllc request

15 the VTR.modem 115 to start recording with the synchronizing
operation. Then, the camera RF modem 103 of the camera to
be coupled the VTR 114 changes the channel to the channel
selected by the VTR RF modem 115 in response to the
synchronizing signal and the VTR modem 115 also starts

20 recording in response to the synchronizing signal from the
synchronizing siénal receiving circuit. Therefore, the
camera RF modem of the camera to be coupled the VTR 114
changes the channel to the channel selected by the VTR RF
modem 115 and the VTR modem 115 starts recording at the

25 same time in response to the synchronizing signal as the



- cable 1302-1 of the video nonitor system 1301-1, and a control signal RF
nodem 1308 for communicating with the a 5 coaxial cable 1302-2 of the video
-moni tor system 1301-2. The basic structure of the center nonitor operation
term nal conputer 1306 is simlar to that of the nonitor operation

term nal conputer 108 shown in Fig. 3. A different is in that a center

noni tor operation programis 10 stored in the hard disc unit 3103 which is
transferred to the RAM 3105 at an initigkizing. The switcher RF nodem 1314
or 1320 conprises a video signal denodulation circuit 1401 for

denodul ating the RF video signal having a carrier frequency which can be

15 changed isyreter dsiselencbpa deni &i gnal and sending the denodul ated vi deo
signal to the switcher circuit 1312 or 1318, a control signal denodul ation

circuit 1402 for denoca witdmegl a aodrdingi gnathdaré gtk henhs &8 £ M ned
carrier frequency fromthe bi-directional separator 1316 or 20 1322, a cpu
1403 for ef fidt iasnEatdatre annta loperagians20 N arad coiielante i & hghke control
si gnal denodul ated by the control signal denodulation circuit 1402 and
sending a CERIEAITE FRNAHLIARA tarn thenl trotog3m prevideertee circuit 1408
for interfacing bet en(%@e switcher circuit 1312 or 25 1318 and the cpu
1403, a RAM®f. O%a}\qeﬁévl adde & fomthtd they sxgian imng eperationui $o
1404, and at%%qur%rizin%'si_n receiving circuit 1405 for receiving a
Im S

synchroni zi ng si gnal® < tran di&&fe el pided pitacianelxpu 1403

without a disturbance of image on the reproduced image.
The VTR may be replaced by a photo-electro-magnetic disc
recording unit or the like.
10 A fifth embodiment will be described.
Fig. 13 is a block diagram of a video monitor system
of the fifth embodiment. Fig. 14 is a block diagram of a
set of center monitor of fifth embodiment. Fig. 30 is a
diagram of a flow chart of a center monitor operation
15 program of the fifth embodiment. Fig. 31 is a block
diagram of a center monitor operation terminal computef
1306 shown in Fig. 13. Fig. 32 is a diagram of a flow
chart of a switcher circuit shown in Fig. 13.
The video monitor system of the fifth embodiment
20 comprises a plurality of video monitor networks, at least a
center monitor set, and a center monitor operation terminal
computer set. Each of the video monitor networks
correspond to the video monitor system of the first
embodiment shown in Fig. 1. Fig. 31 is a block diagram of

25 the center monitor operation terminal set including a



- effects the operations such as a control of turn-ON or turn 5 OFF of the
carrier signal in the video dempdulation circuit 1401, a control of
-changi ng the nodul ation frequency, outputting the control signal fromthe

" nonitor 1405, and changing a switch 1410 in the switcher circuit 1312 or
1320. The channel of the switcher circuit is changed in 10 accordance with
the control signal fromthe swtcher RF nodul ati on nodens 1314 or 1320.

The cpu 1403 receives the control signalsgromthe bi-directional separator
1316,p1322, t he control signal fron1the°smntpher circuit 1312, 1318, and
t he synchroni zing 15 signal fromthe synchroni zi ng 5|gnal rece|V|ng circuit

1405 Y Rl ki EQCOSS S o el 1y e b 0. Aot 864 S copt ol

signal from the bi-directional separator

execut es a [iQErAMRH GiRrbnig 13ter ROV 1406 a8 ShoMk v ¢ Gen 203l Ay Sinil ar

to the nonitor RF nodem 106. However, proce55|ngs executed in response to

commands di redtled 1139 2 4hicf sokid Ghiete RmdmidesB Bkt 11320 stofed 4n the ROM
1406 is such as a processing of switching to the switcher circuit 1312,
1318 whi ch ic®ndpedi s#lilgnadr A dedidm 1308 XForswidmhari dat imglen dB ldh&ra 1320.
-58- Moreover, when the cpu 1403 detects a control signal fromthe sw tcher

1312, 13718, “OR&1adu crhi® ddddatZeoft Hdte prispeamastidroad syrs e 1ROM 12106, as

33 as. simlar to the canera RF nodem 103.
shomn in Fg. The basic structure of the center monitor operation

terminal computer 1308 is similar to that of the monitor
operation terminal computer 108 shown in Fig. 3. A
different is in that a center monitor operation program is

10 stored in the hard disc unit 3103 which is transferred to
the RAM 3105 at an initializing.

The switcher RF modem 1314 or 1320 comprises a video
signal demodulation circuit 1401 for demodulating the RF
video signal having a carrier frequency which can be

15 changed into a baseband video signal and sending the
‘demodulated video signal to the switcher circuit 1312 ér
1318, a control signal demodulation circuit 1402 for
demodulating a control signal having the predetermined
carrier frequency from the bi-directional Separator 1316 or

20 1322, a cpu 1403 for effecting predetermined operations in
accordance with fhe control signal demodulated by the
control signal demodulation circuit 1402 and sending a
control signal from the monitor 1311, an interface circuit
1408 for interfacing between the switcher circuit 1312 or

25 1318 and the cpu 1403, a RAM 1407, a ROM 1406, a control



- 5 Moreover, the synchronizing signal is used in the cpu 1403 to execute a
processing requiring a synchroni zing operation in the network of the video
.monitor system The center nonitor operation term nal conputer 1306
executes the center nonitor operation program 3107 in 10 response to a
command froma key board 3102 for exanple as follows: In this enbodi nent,
the center nonitors 1311 and 1317 are controlled under both server
conmputer 1303-1 and 1303-2. That is, agpnnection condition cannot be
changed 15 if both server computers 1303-1 and 1303-2 do not allowto
change the connection condition. However, if either of the server

conput ers i sifaiallumedullae ieaNReGLAR QR t A zfd}ﬂ'hgﬁf’% bl the
5 & %%ynﬁe as to S}/ejt%giryno

ot her server conputer. In step 3001, a decision is

20 server cmnpaﬁeﬁn@scavamuabuaosl&omor%%@%@ﬁn%oﬁp%b%khﬁﬁﬁﬂﬂfﬂ&E%ignal
processing ends. If at |east a server conputer is available, processing
proceeds totsagsm3G02d bn shepcod®iad) zadeel 3i302-i1S Mgde apd a4t her the
server conmputer 1303-1 is available. If NO processing proceeds to step 25
3005. |f onkfferésséhgepreoapires $303- 2si 8 avaitiralll eof then-8N @enhiem
moni tor gperation term nal conputer 1306 requests the server conputer
1303-1 t8 al§lii P& RE GerrdernsABnal im3the Nl delke deaoderl addrputaeir hBOS- 1
successes iT 8ﬁquirin the center nonitor 1311, processing proceeds to
step 3005. ‘81 ﬁCF°8F58és§'n§h€H§éPg the modulation frequency,

outputting the control signal from the monitor 1405, and
changing a switch 1410 in the switcher circuit 1312 or 1320.
The channel of the_switcher circuit is changed in
10 accordance with the control signal from the switcher RF
modulation modems 1314 or 1320.

The cpu 1403 receives the control signal from the
bi-directional separator 1318, 1322, the control signal
from the switcher circuit 1312, 1318, and the synchronizing

15 signal from the synchronizing signal receiving circuit 1405
by interruption processings. | |

When the cpu 1403 detects the control signal from
the bi-directional separator 1316, 1322, the cpu 1403
executes a program stored in the ROM 1406 as shown in Fig.

20 31 as similar to the monitor RF modem 106. However,
processings executed in response to commands directed to
this switcher RF modem 1314 or 1320 stored in the ROM'1406
Is such as a processing of switching to the switcher

circuit 1312, 1318 which is specially provided to the

N
(]}

switcher RF modem 1314 or 1320.



“In step 3005, a decision is mude as to whether the server conputer 1303-2
is available. If NO processing ends. If only the server conputer 1303-2
.is available, the center nonitor operation term nal conputer 1306 requests
10 the server conputer 1303-2 to acquire the center nonitor 1311. If the
server conputer 1303-2 succeeds in acquiring the center nonitor 1311,
processi ng proceeds to step 3008. |If NO processing ends. In step 3008,
the center nonitor operation term nal 1l5gconputer 1306 requests the
avai |l abl e server conputer 1303-1 or 1303-2 to connect a canera 1305-1 to
the center nmonitor 1311. If the center.nonitor operation term nal conputer

1306 succeeds, the MEd&Fe DR ORET &k Oy d BT b &b ts COMPYLEF 013
requests the switcher RF nodem 1314 tdﬂ%hange 20 the %hanneﬁ tgitgggg?ée of

the video nohidmortinetswikcHa01rd12) nstep S9d0cpdhe468r ¥REcGOERUERE 1303- 1,
the nonitor RF nbdem 1313, the canmera RF nodem change the connection
condition arcdman agtamed hin fihestR@MrbH) 7ead . sHowist EPSF 82013ands 3202, 25
the switcher circuit 1312 changes the channel to the -60- nonitor RF nodem
1313 in resporiiealn fhetheqamara RstegdenB0I® f rom t he center nonitor
operation termnal conputer 1306. In the flow chart shown in Fig. 30, if
both are 35 troubl e MO «<REF 3001 o ingrs ienabpks atsonh tonpueer

fails in acqyisigio of the center nmonitor 1311. In this
pu 1403 to execute a processing requiring a synchronizing

operation in the network of the video monitor system.
The center monitor operation terminal computer 1306
executes the center monitor operation program 3107 in
10 response to a command from a key board 3102 for example as
follows:
In this embodiment, the center monitors 1311 and
1317 are controlled under both server computer 1303-1 and
1303-2. That is, a connection condition cannot be changed
15 1if both server computers 1303-1 and 1303-2 do not allow to
change the connection condition. However, if.either of the
server computers is failure, the connection condition can
be changed by only the other server computer.
In step 3001, a decision is made as to whether no
20 server computer is available. If no server computer
available, procegsing ends. If at least a server computer
1s available, processing proceeds to step 3002. In step
3002, a decision is made as to whether the server computer
1303-1 is available. If NO, processing proceeds to step

25 3005. If only the server computer 1303-1 is available, the



- exanpl e shown in Fig. 13, if there is a trouble in either of server
conputer and there is a request for using a canera under control of this
server conputer, the canmera 10 cannot be controlled and this connection
results in fail. As nentioned above, according to the |arge-scal e video
nmoni tor system of this enbodi ment, the operation to the center nonitor
operation term nal conputer 1306 selectively provides a video inmage froma
plurality of 15 video nonitor systens (ngbworks). Moreover, the server
conputers are provided to respective networks, so that a trouble in one
network does not affect to nonitoring in the other network. According to

enbodi nent s ééhﬁ&ﬁﬂddﬂ&ﬁbridpééhéibﬂxﬁéﬁﬁﬁﬁhﬁ(de§HQ6¥*P§@€r§éqﬁ99tgnnitors
of which nunber is larger than the nunber of the channels of the cable.

Mor eover, ifthdeserver acanditst arpdmtness dafuess StEOrc &f€er CRARI fort hE
requests can be processed in accordance with the priority assigned to the
moni tors. MirEover ,I1fa thouder@5 domfiee modB-ar e ¢wé o®r kn Ca@qber ing
detected. Further, a -61- predeterm ned operation can be effected in
response to G GAHEYTE d#omH §9Hel3kind Rvc aping i osed deto estep edoast er a

predeterm n interval. Mreover, the sequence operation can be provided
and a vidboﬁgidﬁﬁlHﬁﬁ?qﬁ§%ﬁﬁxﬂQ4&}5 efficiently. Further, the |arge-scale

vi deo nonitor syst i ncl udi a urality of video nonitor systenms can be
pr ovi ded. y %@ steplg%dg% algecisioglis made as to whetgér the

server computer 1303—2'15 avallable. If NO, processing
ends. If only the server computer 1303-2 is available, the
center monitor operation terminal computer 13086 reqﬁests
10 the server computer 1303-2 to acquire the center monitor
1311. If the server computer 1303-2 succeeds in acquiring
the center monitor 1311, processing proceeds to step 3008.
If NO, processing ends.
In step 3008, the center monitor operation terminal
15 computer 1306 requests the available server computer 1303-1
or 1303-2 to connect a camera 1305-1 to the center monitor
1311. 1If the center monitor operation terminal computer
1306 succeeds, the center monitor operation terminal
computer 13086 requests'the switcher RF modem 1314 to change
20 the channel to the side of the video monitor network 1301-1
in step 3010.
The server computer 1303-1, the monitor RF modem
1313, the camera RF modem change the connection condition
as similar to the first embodiment. In steps 3201 and 3202,

25 the switcher circuit 1312 changes the channel to the



- 10 15 20 25 -62- WHAT IS CLAIMED IS: 1. A video nonitor system
conprising: transmtting nedium neans, having L channels of L 3 video
signals, for transmtting said L video signals and data; a video signal
source portion including; Mvideo signal source units, each of said M
video signal source wunits receiving said data fromsaid transm ssion
medi um 10 means and sel ectively generating and supplying one of said L
video signals to said transm ssion nedilgpireans through one of_sald L
channel's in accordance with said data; a monitor portion including; N
nonitor units, each of said N nonitor units receiving said data from said

15 transm s@oon tordiRFMnBRRMS 1818 59 e&ldperlae eeaind e Akt rEProdiei ng one
of said L video signals from one of saig L channels in accordance wth
said data, $aild Ifrod tired cnteel m@niatour alp SHAHIVNS vEYA dd1ark MiRit&y NONI tor
control portion including; a plurality of 20 nonitor control termnals,
each of said3®6nitor control terninals in response to a request, .
generating and transnmitting said data indicating which one of said Mvideo
signal sources is rdquidst &d oo chardpsharad iand igai 0datif both are

5 trouble in step 3001, the center monitor operation computer
fails in acquisition of the center monitor 1311. In this
example shown in Fig. 13, if there is a trouble in either
of server computer and there is a request for using a
camera under control of this server computer, the camera

10 cannot be controlled and this connection results in fail.
As mentioned above, according to the large-scale
video monitor system of this embodiment, the operation to
the center monitor operation terminal computer 13086
selectively proviaes a video image from a plurality of
15 video monitor systems (networks). Moreover, the server
computers are provided to respective networks, so that.a
trouble in one network does not affect to monitoring in the
other network.
According to embodiments as mentioned, it is
20 possible to provide cameras and monitors of which number is
larger than the ﬁumber of the channels of the cable.
Moreover, if there is a collision between requests for one
camera, the requests can be processed in accordance with
the priority assigned to the monitors. Moreover, a trouble

25 in the modem or the network can be detected. Further, a



“indicating which one of said N nonitor units is requested 25 to be operated
to said transmtting nmedium and TH S SHEET HAS BEEN REPLACED -63- a
.control portion including: receiving neans for receiving said data from
said nonitor control portion via said transm ssion nedi um neans; channel
condition detection neans responsive to 5 said data indicating which one of
‘said i video signal sources is requested to be operated and said data

i ndi cati ng which one of said N nonitor 4gui{s is requested to be operated
for detecting a condition of said L channels; determ ning means responsive
to said channel 10 condition detection means for determ ning which one of
said L chapredstiesmised obpezatobaaned Wet R ryaicd cdietioctrad pdriditd ofy of
said L channels; operating neans, responsive to said data indicating which
one of sai dahavindeo si ghakrsandcesei pkThtieauesancdet ¢ ke ey atadand said
data indicating which one of said N nonitor units is requested to be
oper at ed, foaredegerminnd satdruné.of MNreoser ,sitheals esuenees dputiamtaad by
said data fromsaid nonitor control termnal portion to supply said one of
L video si ghafsP@sPrgViAeddandr ai Hédeensigoadf cenchenmelcorared oper ati ng
sai d one_of i.d. N nmonitor, units indicated by said data from said nonitor
contr ol °te?ﬁ?ﬁ8ﬁeﬁﬁ ¥ionFUEtREEei FBeahE T BEpEEALEe Vidie® @omidion system

including a plurality of video monitor systems can be

provided.

10

20

[3
[¥]]



- video signals fromthe determ ned one of L channels through generating and
transmtting said data to said transmtting 25 nmedium TH S SHEET HAS BEEN
‘REPLACED -64- 2. A video nonitor systemas clained in claiml1, wherein

sai d Mvideo—source units, said N nonitor units, and said nonitor contro
term nal s have addresses respectively and 5 said control portion transmts
said data directed to said nore than one of said addresses at once. 3. A
video nonitor systemas clainmed in claingd, further conprising
synchroni zi ng signal generation neans for 10 generating a synchronizing
signal, wherein said transmtting nmediumneans further transmts said
synchroni zi mgagl gralcranchesaig :M vi deo source units and N nonitor units
further conprise synchronizing signal receiving nmeans respectively, each
of said Mvideo signal 15 source units selectively generates and supplies
one of said L video signals to said transm ssion nediumneans in response
to sai d syndhroni ziing csimpmdlt drr eimstaind campnchyiang zi ng recei vi ng means, and
each of said N nonitor wunits selectively receives one of said L video
signals in 20 respdig@snd tdding meddmmomeansy diagnalg fir atheaials of L
synchroni_zi ng receiving neans thereof. 4. A video nonitor system as cl ai ned
in clai m1, “WH€PeiSt 8Ngdc¢h diors dirgnedrititdmec svatirdb L twirdeanad isgrfairg heed

conpri ses

data;

a video signal source portion including; M video
signal source units, each of said M video signal source
units receiving said data from said transmission medium
10 means and selectively generating and supplying one of said

L video signals to said transmission medium means through
one of said L channels in accordance with said data;
a monitor portion including; N monitor units, each
of said N monitor units receiving said data from said
15 <transmission medium meéns and selectively receiving and
reproducing one of said L video signals from one of said L
channels in accordance with said data, said L, M, and N
being natural numbers more than one;
a monitor control portion including; a plﬁrality of
20 monitor control terminals, each of said monitor control
terminals in response to a request, generating and
transmitting said data indicating which one of said M video
signal sources is requested to be operated and said data

indicating which one of said N monitor units is requested

3]
9]}

to be operated to said transmitting medium; and

I
I ——

THIS SHEET HAS BEEN
REPLACED




- 25 first generating and transmtting neans responsive to a TH S SHEET HAS
BEEN REPLACED -65- acquiring request for generating said data indicative
of acquiring a right of controlling a desired one of said M video signal
sources—to said control portion and second generating and transmtting
means responsive to a releasing 5 request for generating said data

i ndicative of releasing said right of controlling said desired one of said
M video signal sources to said control_gertion, said control portion
further includes priority data storing neans for storing priority data of
said Mvideo signal sources and 10 judging neans for, when said receiving
means of said conta @ormaidtli @b rtaCR e 18RI iGhdat a i ndicative of acquiring
said right of controlling said desired one of said Mvideo signal sources
fromone of said N moeictedry itngr Meadls ifort hec s hati s d 668y L9 geans
of said control portion has 15 received said data indicative of acquiring
sai d right gbnigent ronltmng paird idesivied saiel ofr s3aird ¥ i\drder Gibnahe $P41 CES
from anot her one of said N nonitor control termnals and has not recelved
sai d data indicative cdrnnelegoindg tdaind dertiegiti oty oreaarsotrieasp corei vof /i d N
moni tor contral termnal, 20 judging which one of said one or said another
one of sa& dSRiId9§i%orl nddsetdne: dhichalonensd #adidgiferv igieicors itgna In
accordance with said priority data, and transnmits said data indicative of
provi di ng s YTFEGht Sof €AYREILE itRg b&aio@erated and said data

indicating which one of said N monitor units is requested

to be operated for detecting a condition of said L channels;
determining means responsive to said channel
10 condition detection means for determining which one of said
L channels is used in accordance with said detected
condition of said L channels;
operating means, responsive to said data
indicating which one of said M video signal sources is
15 requested to be operated and said data indicating which one
of said N monitor units is requested to be operated, fér
operating said one of M video signal sources indicated by
said data from said monitor control terminal portion to
supply said one of L video signals using the determined one
20 of L channels and operating said one of said N monitor
units indicated by said data from said monitor control
terminal portion to receive and reproduce said-one of L
video signals from the determined one of L channels through

generating and transmitting said data to said transmitting

25 medium.

THIS SHEET HAS BEEN
REPLACED




- desired one of said Mvideo signal sources to either one of 25 said N
noni tor control termnals which has been judged to TH S SHEET HAS BEEN
-REPLACED - 66- have said higher priority. 5. A video nonitor system as
claimed in claim1, wherein said Mvideo signal sources conprise video

caner a f or—takiFrg=—a—pieture—and generating said video signal in

accordance wth a picture. 6. A video nonitor systemas claimed in claiml1,
wherein said control portion further coggprises generating neans 10
“response to a response request comrand for generating said data indicative
of said response requesting command, said transmtting neans transmts
said data indicative of said response requesting conmand to at | east one
of said Mvideo signal sources and.said N nonitor termnals and said at 15
| east one of.saiAd viideiod e rditgirals ysaeic es aid ismidl M NErH £or1 | Lk & &gk S
receives said data indicative of said response requesting command and
gener at es aiséitdr dorides saiud cdatum 1 tisndisadtd We mafn isaird UreisfENSend eSPONSi ve
to said response requesting command to said control portion, and said 20
control por P84 tOgr CRat redmpeirdd g alsddiaye melaire ssors jneakpientive goratid i on of
said transm tti ng medi um from said data indicative of said response
r ecei ved “by S&4idd CPELEOY RET teRnd rapsmi tsa s@iideslatsnidigre asedt etn asa td ai med
in clain16.mgQ%r%%n .

an one of said addresses at once.

3. A video monitor system as claimed in claim 1, further
comprising synchronizing signal generation means for

10 generating a synchronizing signal, wherein said
transmitting medium means further transmits said
synchronizing signal and said M video source units and N
monitor units further comprise synchronizing signal
receiving means respectively, each of said M video signal

15 source units selectively generates and supplies one of said
L video signals to said transmission medium means in |
response to said synchronizing signal from said
synchronizing receiving means, and each of said N monitor
units selectively receives one of said L video signals in

20 response to said synchronizing signal from said

synchronizing receiving means thereof.

4. A video monitor system as claimed in claim 1. wherein
each of said monitor control terminals further comprises

25 first generating and transmitting means responsive to a

THIS SHEET HAS BEEN
REPLACED




- THI'S SHEET HAS BEE 1 REPLACED -67- said M video sources and said N nonitor
units have addresses respectively and said control portion further

1 ncludes—address—storing=portion neans for storing address data of said M

video sources and said N nonitor units, said at |least one of said M video
signal sources and said N nonitor ternminals receiving said data indicative
of said response requesting command generates and transmts said data
indicative of a response to said responsgstequesting command with _
information of said address thereof to said 10 control portion, and said
judgi ng nmeans further includes detection neans for detecting a |ocation of

a def ect inacsajid-J‘Irfgmfdddésimqw@&@FJM§%ﬁ@Q%@ésiﬂ?f%{f'vé%fl .
address data storing neans and said information of said address in said

data whi ch ecyud ing ecaiigttt f sk Ad riateia/ides MEaSon 8. oA ¥4 dgaqnmoni tor
systemas clained in claim5, wherein each-of Msaid video signal sources
further conpiidess sdlerah ssiwgrals det ertidreoreans] fosr didredndigs édomd ar m
signal and 20 generating and transmitting said data indicative of_sa!d

al ar m si gnalBerSdied Jentdnsl  tremsTdrt Hire Wegan shol astem sl ey mo aperal éasi means
for execyting a predeterm ned alarm operation in a first condition of said
M vi deo $i gﬁ%lques's&u O&s SENE rSdilqeN tdtaunindt qat ines pohsee ker gl dat a

25 indicati X% i%f r%agihdc %lfa rcrgn ir%r].a;[li’ng:[ isrg?lrd easnisrJdorondeetoefCtsianigd M video
signal sources to salid control portion, said control
portion further includes priority data storing means for
storing priority data of said M video signal sources and

10 judging means for, when said receiving means of said
control portion receives said data indicative of acquiring
said right of controlling said desired one of said M video
signal sources from one of said N monitor terminal in the
case that said receiving means of said control portion has

15 received said data indicative of acquiring said right of
controlling said desired one of said M video signél soﬁrces
from another one of said N monitor control terminals and
has not received said data indicative of releasing said
right from another one of said N monitor control terminal,

20 Jjudging which one of said one or said another one of said N
monitor control ferminals has a higher priority in
accordance with said priority data, and transmits said data
indicative of providing said right of controlling said

desired one of said M video signal sources to either one of

[3V]
(o]

said N monitor control terminals which has been judged to

| THISl SHEET HAS BEEN
| | REPLACED



- THI'S SHEET HAS BEEN REPLACED -68- a timng when a preset tine has cone,
timer operation nmeans for executing a predetermned tinmer operation in a
.second condition of said Mvideo signal sources and said N nonitor units

in response tu Saird timer—operation nmeans, condition 5 detection and

storing neans responsive to said data indicative of said alarmsignal from
said receiving neans and said tinmer neans for detecting a condition of
said M video signal sources and said Ngenitor units and for storing data
of said condition, conpletion detection neans 10 for detecting conpletion
of said alarmoperation and predetermned tiner operation, and restoring

means respoasieveati@d $dighecopRlidtiiq@y detection nmeans for operating said
vi deo signal source portion and said nonitor portion in accordance with
said data of said detected condition. 9. A video nonitor system as clained
in claima-, wherein said control portion further includes sequence
control neans Aeypdes wentidcoxr sgguencea sopdmdinean imequlesim f1or wigener@at i ng
and transmtting said data indicative of a 20 sequence of operations of
nore than oféléf Msaiidem vilgael sigmslesssompad send iswiod dememi thor units to
said nore thapn,  one of M video signal sources and said N nonitor units
respect i Vel y24A88sfaPt Cilfien§Nge §ERSERAA NEe &ad & ddslevsisignalo im sequence
operation starta%onnangﬁkﬁ{ generating said data indicative of a start

timng, and®S§PHYBRER & gésture.

6. A video monitor system as claimed in claim 1, wherein
said control portion further comprises generating means

10 response to a response request command for generating said
data indicative of said response requesting command, said
transmitting means transmits said data indicative of said
response requesting command to at least one of said M video
signal sources and . said N monitor terminals and said at

15 1least one of said M video signal sources and said N monitor
terminals receives said data indicative of said responée
requesting command and generates and transmits said data
indicative of said response responsive to said response
requesting command to said control portion. and said

20 control portion further comprises Judging means for judging
a condition of séid transmitting medium from said data

indicative of said response received by said receiving

means.

25 T, A video monitor system as claimed in claim 6, wherein

THIS SHEET HAS BEEN
_REPLACED




“'I"FfI5 SHEET Has r i/~ti REPLACED -69- signal sources and said N nonitor
units further conprises sequence storing neans for storing said data

indicative of said se - and said nore than one of M video signal

sour ces anda%ﬁ%ﬂ“ﬁfﬁﬁﬁ%%ﬁfgﬁ:}ts whi ch have received said 5 data indicative
of said sequence executes said sequence of operations execute said
sequence of operations when they receive said data indicative of start
timng. 10. A video nonitor systemas clgyrred in claim9, wherein 10
further conprising synchronizing signal generation nmeans for generating a
synchroni zing signal, wherein said transmtting nmediumnmeans transmts

sai d synchr gaiidi Mg vigie@nNaloudd@® sSaindh Mavidd @0 meRuUres WH LSy N noni t or
units have synchronizing signal receiving nmeans respectively, and 15 said

nore than onddokshlsvirdepegitgdmall ys QUC &% jaN @ o%aird IN p JF &P £ 1 i S Whi ch
have received said data indicative of said sequence execute said sequence
of operatioAscilpdesesddresst 6 toaiithgr poeitian el AUZidwbsignaddd2dsdl. A
video nmonitor systemas clainmed in claim1, further conprising recording
means for ré@@épvPigsadiddMdatderr swursaisd agensatiidngd mearistdrhnouighs, said
transm ssi on _nedi um neans and sel ectively receiving and recordi ng one of
said L vPdeBT 3f§Hal §1fnodcEdidarcd idierh sdging ld stangsisngohesadifd i d L 25

channel s, wherein said control portion further conprises TH S SHEET HAS
BEEN monitor terminals receiving said data indicative of said

response requesting command generates and transmits said
data indicative of a response to said response requesting
command with information of said address thereof to said
10 control portion, and said judging means further includes
detection means for detecting a location of a defect in
said transmitting medium from said address data in said
address data storing means and said information of said
address in said data which could be received by said

15 receiving means.

8. A video monitor system as claimed in claim 5, wherein
each of M said video signal sources further comprises alarm
signal detection means for detecting an alarm signal and

20 generating and transmitting said data indicative of said
alarm signal, said control portion further includes alarm
operation means for executing a predetermined alarm
operation in a first condition of said M video signal

sources and said N monitor units in response to said data

N
(@]

indicative of said alarm signal, timer means for detecting

| THIS SHEET HAS BEEN
REPLACED




+ REPLACED.=70-

recording opertion means responseive to data indicative of
uest and said determ ng neans for operating one of said
M video signal sou in accordance wth said data indicative of said
recordi ng request using e determned one of said L channel. 12. A
video nonitor systemconprising: a plurality of networks, each conprising:
transmtting medi um means, having L channels for 10 transmtting L video
signals, for transmtting data; a video-giggnal source portion including; M
video signal source units, each of said video signal source units
receiving said data fromsaid transm ssion nmedi um neans and sel ectively
gener ating amdt shippk ywRgn ofep Pés&ai tlihe VhE§O0cdme SI 90ALS bBe$8kdon means.
transm ssion nmedi um means using one of said L channels in accorgance W th
sai d data; afemnexecupbngianpredetdrmned oDmét ospsRhtsonedaha Qkcsaild
nonitor units receiving said data fromsaid transm ssion nmedi um neans and
sel ectivel y ¢@rel viow afids20d répy bdeci ajgoae sbusaed andi deedsNgnahs throm
one of said L channels in accordance with said data, said L, M and N

bei ng naturaH“%ﬁﬁﬁkﬁsf%%P%n$%ahpo®%%daﬁh@mrt@@eC@ﬁipolmp@pSLonond¢tmdnng; a
plurality of, nonifor control termnals, each of said nonitor control 20-

termnal 9 i $ERpoHE 304 o5 TRILRE tMefeheF 2SPPRS el TP S2 BA~BRACED aT' C-

indicative of said alarm signal from said receiving means

said recor

and said timer means for detecting a condition of said M
video signal sources and said N monitor units and for
storing data of said condition, completion detection means
10 for detecting completion of said alarm operation and
predetermined timer operation, and restoring means
responsive to said completion detection means for operating
said video signal source portion and said monitor portion

in accordance with said data of said detected condition.

9. A video monitor system as claimed in claim 5, wherein
said control portion further includes sequence control
means responsive to a sequence operation request for
generating and transmitting said data indicative of a

20 sequence of operations of more than one of said M video
signal sources ahd said N monitor units to said more than
one of M video signal sources and said N monitor units
respectively and start timing generation means responsive

to a sequence operation start command for generating said

[§%]
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data indicative of a start timing, and said each of M video
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- -71- transmtting said data indicating which one of said Mvideo signal
sources is requested to be operated and which one of said N nonitor units

i s requested—to—e=operated to said transmtting nedium and 5 a contro

portion including: receiving neans for receiving said data from said
nonitor control portion via said transm ssion nmedi um nmeans; channel
control neans for detecting used and unused conditions of said L channels
of paths and storing 10 said channel coghrol data; determ ning nmeans for
determ ni ng which one of said L channels of paths is used in accordance
with said channel control data in response to said data fromsaid nonitor

control portdigmall siaidky QORI W MRas i to) AP &4 10 EBANSomS £EPODST Ve
to said data indicating which one of said Mvideo signal sources 1S

request ed t & e eoper atted iargd nserind dafra d duh Gad | 10 MU LA ONEd 1 ©f ¢ BRE d?f\'
nonitor units is requested to be operated, for operating said one of M

vi deo si gnalsadcursessi enmdi,c atred dayi Rthegad dtittat aorfd @a il Jai d Dgngpnt r ol
termnal portion to supply said one of L video signals using the

det erm ned &RAT<ES Rhch&dddl & Med idwar ating sdiidchorevof roei el We drosa t dr
units ingic%ted by said data fromsaid nonitor control termnal portion to
recei ve and %dpr ddddsaddivé Gife serld sEmuAnRey esfamiies feadm tdrawtes nofied

one of L channel .througp THI' S SHEET HAS P, ECN
operations execute said sequence of operations when they

receive said data indicative of start timing.

10. A video monitor system as claimed in claim 9, wherein

10 further comprising synchronizing signal generation means
for generating a synchronizing signal, wherein said
transmitting medium means transmits said synchronizing
signal and said M video source units and N monitor units
have_synchronizing signal receiving means respectively, and

15 said more than one of M video signal sources and said N
monitor units which have received said data indicative.of
said sequence execute said sequence of operations in

response to said received synchronizing signal.

20 1l1. A video monitor system as claimed in claim 1, further
comprising recording means for receiving said data from
sald genrating means through transmission medium means and
selectively receiving and recording one of said L video

signals in accordance with said data using one of said L

V]
o1}

channels, wherein said control portion further comprises

.'\~\
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- REPLACED -72- generating and transmtting said data to said transmtting
medi um a center nonitor control termnal, comunicating wth said contro

porE%gggzggz§abé’ﬁfuférrty of networks, for, in 5 response to a nonitoring
req t; determi ning whi¢h one of said plurality of networks is requested
in accordance with said,nonitoring request, generating and transmtting
said data indicating whi'‘ch one of said Mvideo signal sources of said
determ ned network is requested to be opeoated to said 10 control portion
of the determ ned network; and sw tching neans, connected to said
transmtting nediuns of said plurality.of networks, for selectively

suppl yi ng saietowhinofomse o dv vidlans St €1d s £0F ¢ 6P D01 £ Q1 88t bve of
-nmonitoring request fromthe determ ned network; and 10- at |east a center
moni t or uni ts&igt reprodiucg e @e gt aed ofaidideoe shpngl Bedfiontsai d swit ching
means. 13. A video nonitor systemas claimed in claim11l, further
conpri si ng SARMFEHZIMe sigred i Géheriadd ors greals saur @Os gemezatdndance
synchroniﬂlwﬁéﬂgnaj wherein said transmtting medium neans transmits
sai d synchr S mpldida v i e exforeh k) rrReowd g B@meds bnising
signal receiving nmeans for recejving said synchronizing signal and said
recordi nj rrgtéhes C?ee%eot}%lhegd A4 Orflec,sélxﬂed“ cﬁﬂaa%fe]sai d L 25 video signal in
response to said synchronizing signal from -- ------------

12. A video monitor system comprising:

a plurality of networks, each comprising:

transmitting medium means, having L channels for
10 transmitting L video signals, for transmitting data:

a video signal source portion including; M video
signal source units, each of said video signal source units
receiving said data from said transmission medium means and
selectively generating and supplying one of said L video

15 signals to said transmission medium means using one of said
L channels in accordance with said data:

a monitor portion including; N monitor units, each
of said monitor units receiving said data from said
transmission medium means and selectively receiving and

20 reproducing one of said L video signals from one of said L
channels in accordance with said data, said L, M, and N
being natural numbers more than one:

a monitor control portion including; a plurality of

monitor control terminals, each of said monitor control

terminals in response to a request, generating and

N
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- THI'S SHEET HAS PEEN REPLACED - 73- said synchroni zi ng signal receiving
meanss . ideo nonitor systemas claimed in claim1, wherein said L <
M 5 15. A video nonitor systemas clained in claimi, wherein said L <N

T 16. A video nobnitor systemas clained in claim 5, wherein 10 said control
portion further includes conditional data storing nmeans for storing
predeterm ned conditional data, condition detection and storing nmeans
responsive to a node change command for7detecting a condition of said M
video signal sources and said N monitor units and storing data of 15 said
detected condition, node changing neans.responsive to said detection nmeans
for operati ng e viidep siighala SOUE®L cPOIid O pel Sdd o 0L L @TMPREHEQN 1N
accordance with predeterm ned conditional data, and restoring means
responsi ve t0 enabd@umstoring aprert for wpespdage S adnkd 20h véKlegnsi gpal
source portion and said nonitor portion in accordance with said data of
sai d det ect & icbAtimqrgitor] unix syjide o amred ¢ toed sgﬁsthgncafem(;dmmdo:mcdialzg 16,

erein said each of  Mvideo signal source units includes an alarm
\évihgnal det eCtiBIF W& Jredfetec@fy an al arm signal and TH S SHEET HAS

BEEN REELACED a control portion including:

receiving means for receiving said data from said monitor

control portion via said transmission medium means:
channel control means for detecting used and

unused conditions-of said L channels of paths and storing

10 said channel control data:

determining means for determining which one of
said L channels of paths is used in accordance with said
channel control data in response to said data from said
monitor control portion via said receiving means:

15 operating means, responsive to said data
indicating which one of said M video signal sources is-
requested to be operated and said data indicating which one
of said N monitor units is requested to be operated, for
operating said one of M video signal sources indicated by

20 said data from said monitor control terminal portion to
supply said one 6f L video signals using the determined one
of L channels and operating said one of said N monitor
units indicated by said data from said monitor control

terminal portion to receive and reproduce said one of L

o
[9]]

video signals from the determined one of L channels through
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-74- transmitting said data indicative of detecting said alarm signal and
sai d receiving neans generates said node change command when said data

ind?ﬁ§§t¥§:9£:§g£§§£tﬂg an alarm signal. J 18. A video nonitor system as
cl ai in claim16, wherein said control portion further includes timer
nmeans for detecting a timng when a preset tine has come and said control
portion generates said node change conmand when 10 said tiner neans detects

said-timng. 15 20 23 TH S SHEET HAS-BEEN REPLACED

»

generating and transmitting said data to said transmitting
medium

a center monitor control terminal, communicating with said
control portions of said plurality of networks, for, in

response to a monitoring request, determining which one of

]

said plurality of networks is requested in accordance with

said monitoring request, generating and transmitting said

data indicating which one of said M video signal sources of

said determined network is requested to be operated to said
10 control portion of the determined network: and

switching means, connected to said transmitting mediums of
said plurality of networks, for selectively supplying said
one of said M video signals corresponding to said
monitoring request from the determined network: and

15 at least a center monitor unit for reproducing said one of

video signals from said switching means. ¢

13. A video monitor system as claimed in claim 11, further
vcomprising synchronizing signal generation means for
zo' generating a synchronizing signal, wherein said
transmitting medium means transmits said synchronizing
signal and said recording means has synchronizing signal
receiving means for receiving said synchronizing signal and
sald recording means recording said received one of said L
25 video signal in response to said synchronizing signal from
—_—
\
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said synchronizing signal receiving means.

14. A video monitor system as claimed in claim 1, wherein
said L < M.

15 A video monitor system as claimed in claim 1, wherein
said L < N.

16. A video monitor system as claimed in claim 5, wherein
said control portion further includes conditional data

storing means for storing predetermined conditional data,
condition detection and storing means responsive to a mode
change command for detecting a condition of said M video
signal sources and said N monitor units and storing data of
said detected condition, mode changing means responsive to
salid detection means for operating said video signal sdurce
portion and said monitor portion in accordance with
predetermined conditional daté, and restoring means
responéive to a mode restoring command for operating said
video signal source portion and said monitor portion in
accordance with éaid data of said detected condition.

17. A video monitor system as claimed in claim 16, wherein
said each of M video signal source units includes an alarm

signal detection means for detecting an alarm signal and

T
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transmitting said data indicative of detecting said alarm
signal and said receiving means generates said mode change
command when said data indicative of detecting an alarm

signal.

18. A video monitor system as claimed in claim 16, wherein
said control portion further includes timer means for
detecting a timing when a preset time has come and said
control portion generates said mode change command when

said timer means detects said -timing.

TS SHEET HAS BEEN




