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1
REMOTE~CONTROLLED CAMERA-PICTURE BROADCAST SYSTEM

BACKGROUND OF THE INVENTION
1. Field of the Invention

The present invention relates to a remote-controlled
camera-picture broadcast system and more particularly, to a
remote-controlled camera-picture broadcast &system that
facllitates the use of a lot of unspecified users through a
computer network, which is applicable to a video-monitoriag
sﬁstem.

2. Deslcription of the Prior ArtT

Conventionally, the remote-controlled camera-picture
broadcast systems of this sort have been used to acquire a picture
by operating or controlling at least one video camera mounted at

" a disvant place through a computer network.

Bn example of the cenventional remote-controlled
camera—éicture broadcast systems 1s disclesed in the Japanese
Non~Examined Patent Publication No. 8§-2 65'742 published in 1986,
which is comprised of a first workstation to which a video camera
is connected, a second workstation, a third workstation to which
a display monitor is connected, and a fourth workstation to which
a display monitor is connected. These four workstations are

interconnected fogether by a network. ,
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renote-controlled canera-picture broadcast systemthat facilitates the
use of a |lot of- unspecified users through a conputer network, which is
applicable to a video-nonitoring system 2. Description of the Prior
Art Conventionally, the renpte-controlled canera-picture
br oadcast systens of this sort have been used to acquire a picture by
operating or controlling at |east one viédeo camera mounted at a di stant
pl ace through a comiidtureettrinemission/reception software and camera
- control server software are installed inte the first workstation.
Camera management server software for managing the video camera
1s installed into the second workstation.  Picture
transmission/reception software and camera control | client
software are installed into the third workstation. Picture
transmission/reception software and camera control client
software are installed into the fourth workstationm.

The camera management servar software installed into the
second workstation communicates with the camera control server
installed into the first workstation to update or renew the state

i of the video camera connected to the first workstation at any time.
Also, the camera management server software notifies regularly
the camera control client software installed into the third and
‘fourth workstations of the camera state.

If the user ox operztor of fhe third (or fourth)
workstation operates the widec camera connected to the first
workstation, the camera control client software in the third (eox
fqurth) workstation issues a rsquest of access to the camera ‘
ma;nagement server software in the second workstation exclusively
managing the camera pz.'i.or to transmission of a camera operation
command. If this request of access is permitted by the camera

management server software in the second workstation, the camera

management. sexver software transmits a camera operation command
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An exanple of the conventional renote-controlled camera-picture

broadcast systens is disclosed in the Japanese Non- Exam ned Pat ent

Publ i cati on No. 8-265742 published in 1996, which is conprised of a first

wor kstation to which a video canera I s connected, a second workstation, a

tthird workstation to which a display gonitor is connected, and a fourth

wor kst ati on to which a display nonitor is connected. These four

wor kst at i ongiyEctly | $8 ERONBEAESE, (QEARIIAI SRR rNY M are in the first
workstation to which the video camera is connected. 1In response
to this camera operxation command, the i:icture
transmission/réceptian sofrtware in the first tgorkstatiof:x
transmits the picture information acquired by the video camera
directly to the picture transmission/reception software in the
third {or fourth) workstation.

If this request of access is nhot pexnitted by the camera
management server software, the camera managenent server software
transmits a message notifying the xefusal of access to the camera
contr;)l ¢lient software in the third (or fourth) workstztion.

With the conventional remote-controlled camera-picture ,
broadcast system disclosed in the Japanese Non-Examined Patent
Publication No. 8-265742 as described above, however, there are
"the following three problens.

A first problem is that the cost of the hardware and the
network becomes high to ensure or secure the satisfactory
performance of the conventional broadcast system even for the use
of a lot of unspecified users. The is caused by the following
reason.

The use of a lqt of unspecified usexrs tends tc ke
concentrated on the camera control server software in the first

workstation which is usually mounted on a distant place. Also,

the interconnection zmong the camera control server software, the
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2 Picture transm ssion/reception software and canera control
sérver software are installed into the first workstation. Canera
managenent server software for nanaging the video canera is installed
into the second workstation. Picture transm ssion/reception
software and canera control client software are installed into the third
wor kstation. Picture

4

camera management server software, and the camera control client
software need to be always secured for the purpose of the inquiry
and notice of the state of the video camera. These facts require-
the highperformance of not only the camera control serve¥ software
and the first workstation but also the network connecred thereto,

' resulting in high cost of the hardware and the network.

A second problem is that the necessity of maintenance of

the camera control server software and the first worﬁstation

é becﬁmes high in order to ensure the stable operation for a lot
of unspecified users. This requires the camera control server
software an& the first workstation to be located at a place
facilitating maintenance, which lirits the location of the video
camera also.

The second problem is caused by the fact that the camera

| ‘control server software and the first workstation tend to operate
unstably due to load change and/or unjust access since the
broadcast system is used by a ilot of unspecified users.

A third problem is thzt the overhead tends to be large
on use by a lot of unspecified vsers, the reason of which is as
foilows.

If the user of the third workstation operates the video
camera, a request for access needs to be transmitted by the camera
control client software in the third workstation to the camera

management server saftware in tze& second workstation in order to
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transm ssion/reception software and canmera control client software are
installed into the fourth workstation. The canera nmanagenent
server software installed into the second workstation co h@ﬁ&a$&mn laced
t he canmera control server installed into the first morksta

or renew the state of the video canera connected to the fi ﬁ
at any tine. Also, the canera nanagenent server software not| |es
regularly the canmera control client software installed into the third and
fourth workstations of the canera state.5s

acquire the access authority. After the user acquires the access
authority, a camera control command is transmitted by the camera
management server software in the second workstation to the camera
server software in the first workstation according to the access
authority, thereby operating the camera connected to the first
workstation.

Accordingly, the waiting time for this camera operation
from the instruction input by the user to the start of the camera
operation tends to be long. Especlally, when the transmission
speed of tﬁe cormputer network is not high, the waiting time will
be longer.

Also, to ensure the camera cperation, the holding time
of the access authority needs to be set according to the
transmission speed of the network. Specifically, the holding
‘time of the access authority needs to be set longer if the

transmission speed of the network is low.

SMY OF THE INVENTION
Accordingly, an object of the present invention is ro
provide a remote~controlled camera-picture broadcast system that
decreases the cost of ‘hardware and network for the use of a lot

of unspecified users.
.Another object of the present invention is to provide a

remote~controlled camera-picture broadcast system that needs not



If the user or operator of the third (or fourth) workstation operates the
vi-deo canera connected to the first workstation, the camera control client
software in the third (or fourth) workstation issues a request of access
to the canmera nmanagenent server software in the second workstation

excl usively nanaging the canera prior to transmi ssion of a canera
operation command. |If this request of access is permtted by the canera
managenent server software in the second workstation, the canera

managenment server software transnits 8 canera operation command

high performance of a camera controller and a network connected
thereto. -

Still another object of the present invention is to~
provide a remote~controlled camera~picture broadcast system that
decreases the necessity of maintenance of a ecamera controller
located at a distant place.

A further object of the present invention is to provide
a r_emote—controlled camara-picture broadcast aystem that lowexs
the overhead even on use by a lot of unspecified users.

The above objects together with others not specifically
mentioﬁed will become clear to those skilled'in the art from the
following description. :

A remote-controlled camera-picture broadcast system
according to the present invention is comprised of

a camera apparatus for acquiring a pieture and producing
a video signal of the picture, |

a camera controller for controlling the camera apparatus,

a camera server connected to the camera controller
through a first network, and

clients connected to the camera server th¥cugh a second
network.

Each of the clients transmits an operation demand for the
camera apparatus to the camera server through the second network

according to an input of a user.
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3 directly to the canera control server software in the first workstation

to which the video canera is connected. In response to this canera
operation comand, t he picture transm ssion/reception software in
the first workstation transmts the picture information acquired by the
vi deo canera .7

The camera server receives the operation demand thus
transmitted from the client into which the input of the user is
applied, and rransmits an operation command corxresponding to the
operation demand thus received to the camera controller through
the first network. '

The camera controller controls the camera apparatus
according to the operation command thus transmitted from the
camera server so that the camera apparatus acquires a picture and
produces a video signal of the plcture.

_ The camera controller recelves the video signal of the
picture produced by the camera apparatus, converts the video
signal to a picture data, and transmits the picture data to the
camera server through the first network.

The camera server transmits the picture data thus
‘received through the second network to the client from which the
operation demand has been transmitted, thereby displaying the
picture of the picture data on a screen.

With the remote-controlled camera-picture broadcast
system according to the present invention, the camera server is
connected to the clients through the second network and is
connected to the camera controller through the first network.
This means that the camera controller is not directly connected
to the clients, which is unlike the previously-described

conventional remate-controlled camera-picture broadcast system.
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directly to the picture transm ssion/reception software in the

fourth) workstation. If this request of amq:sesggemgggg,tR

the canera nmnagenent server software, the canera
software transmits a nmessage notifying the refusal
control client software in the third (or fourth) wo

third (or

i

gemtted by

he caner a
Wth

t he conventional renote-controlled canera-picture, broadcast system

di sclosed in the Japanese Non- Exam nedg Pat ent Publ i cati on No.
descri bed above, however, there are

8-

265742 as

also, the operation demands transmitted from tha clients

are received by the camera server provided between the clients

and the camera controller and then, the operation commands -

corresponding to the operation demands thus received are

transmitted to the camaera controller By the camera sexrver as

necessary. Thus, there is no possibility that an infinitely~

increasing load is applied to the camera controller and the first

network connected thereto even when the use of a lot of unspecified

users is concentrated on this system.

Moreover, since the inquiry about the state of the camera

apparatus occurs synchronized with the operation demands

) " transmitted from the clients, there is no need to always or

continuously interconnect the camera controller with the camera

sever through the first network.

As a result, the camera controller and the first network

connected thereto need not have high performance, which decreases

the cost of hardware and network {cr the use of a lot of unspecified

users.

Because the camera controller is not directly utilized

by the clients, the camera con:iroller does not tend to operate

unstably due to load change and/or unjust access even if the

broadcast system is used by a iot of unspecified users.

Thus, the necessity &I maintenance of the camera

controller, which is wusually located at a distant place, is



the follow ng three problens. A first problemis that the cost of
the hardware and the network becones high to ensure or secure the

satisfactory perfornmance of the conventional broa%ggﬁﬁﬁ%@mfﬁwdfor t he

use of a lot of unspecified users. The is caused byHm lemi ﬂ reason.
n the

The use of a lot of unspecif ied users tends to be

canera control server software in the first worksta usual l'y
nount ed on a di stant place. Al so,
9
decreased.
Further, the access authority is acquired to be -

synchronized with the transmission of the operation demands
transmitted from the clients. Also, the holding time of the
access authority is able to be limited within a short period when
the camera apparatus is actually operated by the operation
commands .

Accordingly, the overhead is lowered even on use by a lot
of unspecified users.

In a preferred embodiment of the system according to the
present invention, esach of the first and second networks is a
computer network such as a so-called Local Area Network (LAN).

In another preferred embodiment of the system according
to the present inventiocn, the first network is a computer network
such as a so-called Local Rrea Network (LAN) and the second network

is the Internet.

BRIEF DESCRiPTION OF THE DRAWINGS
In order that the present inventionmay be readily carried
into effect, it Will now be described with reference to the
accompanying drawings.
Fig. 1 is a block diagram show::mg the overall
configuration of a remote-controlled camera-picture br;)a.dcast

system according to a2 first embodinment of the present invention.



e

the interconnection anong the canera control server software, the

4 canmera managenent server software, and the canemg&@ggaghe&ghg’f&gd

software need to be al ways secured for the purpose %Ilmmlmmlll ﬁ and

notice of the state of the video canera. These fact

10

fig. 2 is a block diagram showing the configuration of
the client of the remote-controlled camera-picturé broadcast
system according to the first embodiment of Fig. 1.

Fig. 3 is a blogk diagram showing the configura.tion of
the camera server of the remote-controlled camera-picture
broadcast system according to the first smbodiment of Fig. 1.

Fig. 4 is a block diagram showing the configuration of
the camera controllexr and the camera apparatus of the remote-
controlled camera-picture broadcast system according to the first
embodiment of Fig. 1.

' Fig. 5 1s a flow chart showing the opeia‘tion of the client
of 'the remote-controlled camera-picture broadcast system
according to the first embodiment of Fig. 1.

Fig. 6 is a flow chart showing the oper'ation of the camera
" server of the remote-controlled camera-picture broadcast system
according to the first embodiment of Fig. 1.

Fig. 7 is a flow chart showing the cperation of the camera
controller of the remote-controlled camera=-picture broadcast
system according to the first embodiment of Fig. 1.

Fig. 8 is a flow chart showlng the cperation of the client
of the remote-controlled camera-picture broadcast system
according to a second embodiment of the present invention.

Fig. 9 is a flow chart showing the operation of the Camera

server of the remote—controlled camera-picture broadcast system



t he hi ghperformance of not only the camera control server software -and the
first workstation but also the network connected T emti BﬂmiﬁMm&dng in'

hi gh cost of the hardware and the networKk. blen1|s
that the necessity of maintenance of the canera c softmare
and the first workstation beconmes high in order to ensure t e Stable
operation for a ot of unspecified users. This requires the canmera control

server software and the first workstation to be |ocated at a pl ace
facilitating mai ntenance, which limtsgqthe location of the video

according to the second embodiment of Fig. 8.

Figs. 10A and 10B are a flow chaxt showing the operxation
of the clignt of the remote—controlled camera-picture broadcast
system according to a third embodiment of the present invention.

Figs. 11A and 11B are a flow chart showing the operation
of the camera sexvexr of the remote~controlled camera-picture
broadcast system accoxrding t;: the third embodiment of Figs. 10a,
10B, and 12.

Fig. 12 is a flow chart showing the operation of the canera
‘controller of the remote-controlled camera=picture broadcast
system according tc the third embodiment of Figs:. 10A, 10B, and
12. |

Fig. 13 isa schem.atic view showing the concrete opsration
cf the remote-controlled camera-picture broadcast system

‘according to the first embodiment of Fig. 1.

Fig. 14 is a schematic view showing tﬁe concrete eperation
of the remote-controlled camera-picturé broadcast system
according to the second embodiment of Fig. 8,

Fig. 15 is a schematic view showing the concrete operation
of the remote~controlled cameza-pictute bro;dcast system
according to the third embodiment of Figs. 10A, 10B, and 12.

Fig. 16 is a block diagram showing the overall
configuration of a remote-controlled camera-picture broadcast

system according to a fourth erbodiment of the present invention.



canera al so. The second problemis caused by the fact that the
canmera control server software and the first woThis8kettiHanBéee Repliced oper at e
unstably due to | oad change and/or unjust access di rfighdcast
systemis used by a | ot of unspecified users. roblemis
that the overhead tends to be large on use by a |ot of unspecified users,
the reason of which is as follows. If the user of the third

wor kst ati on operates the video 12 '

Fig. 17 1s a block diagram showing the configuration of
the client of the -remote=controlled camera~picture broadcast
system according to the fourth embodiment of Fig. 16. _

Fig. 18 is a block diagram showing the configuration of
the camera se:;ver of the remote~controlled camera-picture
broadcast system according to the fourth embodiment of Fig. 16.

Fig. 19 1is a block diagram showing the overall
configuration of a remote-controlled camera-picture broadcast
system according to a £ifth embodiment of the present invention.

Fig. 20 is a block diagram showing the overall
configuration of a remote-controlled camera=-picture broadcast

system according to a sixth embodiment of the present invention.

DETATLED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Preferred embodiments of the present invention will be
described in detail below while refexring to the drawings
attached.

FIRST EMBODIMENT

As shown in Fig. 1, a remote-controlled camera-picture
bro.adcast system according to & first embodiment o;f the present
invention is comprised of clients 1, a ¢camexra server 3 connected
to the clients 1 through a computer network 2a, a camera controller .
4 connected to the camera server 3 through a computer network 2b,

and a camera apparatus 5 connected directly to the camera



canera, a request for access needs to be transmtted by the canera control
client software in the third workstation to the canera managenent server
software in the second workstation in order to acquire the
access authority. After the user acquires the access

13
controller 4.

Each of the ¢lients 1 receives an input from a user and

displays an output on its screen.

The camera apparatus 5, which is capable of various
operations such as rotation and zoeming under the control of the
camera controller 4, acquires a moving picture and outputs a video
signal of the picture to the camera controller 4.

The camera controller 4, which controls the camera
apparatus 5, receives the video signal of the picture that has
been acquired ox shot in the camera apparatus 5, converts the video
signal to a picture.data, and transmits the plcture data to the
client 1 in questiocn.

The camera server 3 mediates between the clients 1 and
the camera controller 4. Specifically, the camera server 3

-receives the operation demands transmitted from the clients 1
through the computer network 2a and then, transmits them to the
camera controller 4 thrqugh the network 2b. Also, the camera
server 3 receives the operation result of the camera apparatus
5 from the camera controller 4.

The computer network 2a transnits the data or information
between the clients 1 and the camera server 3.

The computer network 2b transmits the data or information

between the camera server 3 and the camera controller 4.
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authority, a canmera control command is transmtted by the canera
managenent server software in the second workstation to the canera server
software in the first workstation according to the access authority,

t hereby operating the canmera connected to the first workstation.
Accordingly, the waiting tinme for thki canmera operation fromthe

I nstruction input by the user to the’'start of the canmera operation tends

to be long. EspecgakhYesWisd éffeﬂﬁé‘@ﬂa?lsﬂ?@ cont@Rdrat 16RCas PN in

network is not high, the waiting tine w
Fig. 2. -

In Fig. 2, the client 1 includes an input device 11 for
accepting an input from a user, a display device 12 fox displaying
an output to a user, and a data pi:ocessor subsyatem 13 aperated
under the program control.

The data processor subsystem 13 has an input processor
131, a display contreller 132, and a communication controller 133
te contrel the communication with the camera controller 4.

The input processor 131 of the data brocessor subsystem
13 0f theclient 1 analyzes the t;amera operation demand transmitted
from the input device 11. Then, the input processor 131 transm?’.ts
the analyzed camera operation demand and its feedback to the
communication controller 133 and the display controller 132,
‘respectively.

The display controller 132 controls the display device
12 to thereby display the feedback from the input processor 131
and the camera opsration result and feedback transmitted from the
co:_nmunication controller 133 on the screen of the device 12.

The communication controller 133 transmits the camera
operation demand from the input processor 131 to the camera server
3 through the computer network 2a. Also, the communication
controller 133 transmits the camera operation result and its

feedback given from the camera server 3 through the computer
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be l'onger. Al so, to ensure the canera operation, the holding tine
of the access authority needs to be set according to the transm ssion
speed of the network. Specifically, the holding tinme of the access
authority needs to be set longer if the transm ssion speed of the network
is | ow SUWARY1&F THE | NVENTI ON

Accor di ngl )é‘t:wo kOBJaeCt %&e I&e &rl%syergonkggﬂg&o&&.s to

The camera server 3 has the confiquration as shown in Fig.
3, in which a dai:a processor subsystem 31 operated under the
program control is provided.

The data processor subsystem 31 is equipped with a
communication controller 311 to the clients 1, a camera operation
demand processor 312, a camera operation result processor 313,
and a cox;munication controller 314 to control the transmission
with the camera controller 4.

The communication c.ontroller 311 transmits the cawaera
operation demands which have been sent through the computer
network 2a from the clients 1 to the camera operation demand
processor 312 . Also, the communication controller 311 transmits
the camera operation result and its feedback which have baen given
from the camera operation result processor 313 to the clients 1
through the computer network 2a.

The camera operation demand processor 312 of the camera
server 3 analyzes the camera operation demand given from the
communication controller 311 and then, judges whether the camera
c&ntrol demand is able to be trznsmitted to the camexa controllier
4 on the basis of the operation state of the camera apparatus S
given from the communication controller 314 ornot. If the camera
contrel demand is able to be transmitted to the ca.mer.a controller

4, the camera operation demand processor 312 transmits a camera
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provide a renote-controll ed canera-picture broadcast systemthat decreases
the cost of hardware and network for the use of a |lot of unspecified
users. Anot her object of* the present invention is to provide a
renot e-control |l ed canera-picture broadcast systemthat needs not

16

operation command corresponding to the analyzed camera operation
denand and its feedbdck to the communication Controller 314 and
the camera operation result processor 313, respectively.

The camera operation result processor 313 tzans:qité the
analyzed camera operation result or its feedback given from the
copmunication controller 314 and the feedback given from the
camera operation demand processor 312 to the communication
controller 311.

Tile communication controller 314 transmits the camera
cperation command given £rom the camera operation demand
processor 312 to the camera controller 4 through the computer
network 2b. Also, the communication controller 314 transmits the
camera operation result and its feedback given from the came:xa
controller 4 through the computer network 2b to the camera

'operation result processor 313. Further, the communicaitisn
controller 314 transmits the information about the state 0% the
camera apparatus 5 to the' camers operation dsmand precesser 312.

The camera controller 4 bas the configquration as shown
in Fig. 4, in which a data processor subsystem 41 operated undez
the program control and a vides capture unit 42 for ceonverting
the video signal of the picture given from the camera appazazus
S to the picture data are provided.

The data processor subsystem 41 is equipped with a

€

G contrel the Lransmission with The

T

communication contreller 411

!‘.r

I



hi gh performance of a camera controller and a network connected thereto.
anot her object of the present inventionis to provide a

Still

renot e-control | ed canera-picture broadcast systemthat decreases the
necessity of maintenance of a canera ceqatroller located at a distant

pl ace.

A further object of the present invention is to provide

r enpt e- contRBerddSeENeradpi 8t Gamepr oAPe Rt iany sonmapdproeesser 412, and

a camera operation result pEocessor 413.

The communication controller 411 transmits the camera
operation command which has been sent from the camera server 3
through the computer network 2b to the camera operation command
processor é12. Also, the communication controller 411 transmits
the camera operation result and its feedback which have been given
from the camera operation resultprocessor 413 to the camera server
3 through the computer network 2b.

The camera operation command processor 412 of the camera
controller 4 transmits a control signal and its feedback to the
camera controller ¢ and the camera operation result processor 413
on the basis of the camera operation command given from the
communication controllexr 411, respectively.

The camera operation resulﬁ processor 413 transmits the
feedback given from the camera operation result processor 412 and
its feedback and the picture data given from the wvideo capture
unit 42 to the communication controller 411 as the operation
result.

Next, the cperaticﬁ c¢f the remote~controlled camera-
picture broadcast system according to the first embodiment is
explained below with xeferencs to Figs. 5 to 7.

An input from =2 usér {or example, an operation demand

for orientation-change and/or zooming of the camera apparatus S5),
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he overhead even on use by a | ot of unspecified users. The above

bbj ects together with others not specifically nentioned will becone clear
o those skilled in the art fromthe follow ng description. A
enot e-control | ed canera-picture broadcast system according to the present

ifnvention is conprised of a canera apparatus for acquiring a

pi cture and producing a video signal of the picture, a canera
controller for controlling the caneralgpparatus,

which is usually applied by a mouse and/or a keyboard, is given
. to the input Processor 131 of the data processor subsystem 13
through the input device 11 of one of the clients 1. -

The input processor 131 of the cl;ent 1 interé?ets the
input thus given and judges whether the input is noxrmal or not
in the step Al0l and Al02, respectively.

If the input is not normal, the input processor 131
transmits a feedback “ERROR” to the display controller 132 in the
step-Allo . Thedisplaycontroller 132 controls the display device
12 todisplay the feaedback “ERROR” on its screen, therebynotifying
that the input is in exror.

If the input is normal, the input processor 131 transmits
a feedback “"CONNECTING” to the display controller 132 in the step
Al103. The display controller 132 controls the display device 12
to display the feedback “CONNECTING” on its screen. Then, the
input processor 131 transmits a camera operation demand
corresponding to the input to the communication controller 133
to the camera server 3. Inresponse to the camera operation demand
thus transmitted, the communication controller 133 in the client
1 in question transmits or sends the camera operafion demand thus
received to the camera server 3 through the computer network 2a
in the step Al04.

Next, the communication controller 133 judges whether a

feedback is transmitted from the camera server 3 through the

i



a canmera server connected to the canera controller through a first
neét wor k, and clients connected to the canera server through a
second networKk. Each of the clients transmts an operati on demand

for the canera apparatus to the canera server through the second network
according to an input of a user.

19
computer network 2a or not in the step Al05. If the feedback is

transmitted fronlz +he camera server 3, the display contrxollexr 132
controls the display device 12 to display the feedback thus
transmitted on its screen in the step AlO6. If the a feedback
is not transmitted from the camera server 3, the flow is jumped
to the step All0, thereby displaying the feedback “ERROR” on the
screen of the display device 12.

Subsequently, when the feedback is transmitted from the
camsera server 3, the communication controller 133 judges whether
the transmitted feedback is “OPERATING” or not in the step A107.

If the transmitted feedback is '“OPERATING”, the
communication.controller 133 judges whether an operation result
or a feedback is transnitted from the camera server 3 or not in
the step A 108. If the transmitted feedback is not “OPERATING”,
‘the flow is ended.

If the operation result or feedback is judged to Dbe
cransmitted from the camera servexr 3 in the step A 108, the display
controller 132 controls the display device 12 to display the
operation result or fee.dback on its screen in the step AlOS.

Fig. 6 shows the flowchart of the data proceésor subsystem
31 of the camera server 3.

Bs shown in Fig. 6, the camera operation demand processor
312 interprets the operation demand transmitted to the

communication controller 311 thzough the computer network 2z in
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7 The canera server receives the operation demand thus transmtted
fromthe client into which the input of the user is applied, and transnits
an operation command corresponding to the operation demand thus received
to the canmera controller through the first network. The canera
controller controls the canera apparat GQ according to the operation

conmand t hus t rans}rﬁ&ed fromthe
he step hen, the camera operation demand processor 312

judges whether the operation demand thus transmitted is normal
or not in the step A302.

If the operation demand is not normal, the camera -
operation demand processor 312 transmits a feedback “ﬁRROR" to
the camera operation result processor 313. Then, the camera
operation result processor 313 transmits the feasdback “ERROR”
thus received to the communication cc;ntrcller 311, and further,
the communication controller 311 transmits the feedback “ERROR”
thus received to the client 1 in question through the network 2a.
Thus, the display controller 132 controls thé -display device 12
to display the feedback “ERROR” on its screen in the step A303.

If the operation demand is normal, the camera operation
demand processor 312 judges whether the camera apparattis- 5 is
‘available or not on the basis of the information about the state
{for example, other user is operating the camera apparatus 5) C.)f
the camera apparatus 5 in the step A303.

If the camera apparatus 5 is not available, the camera
op.eration demand processor 312 transmits a feedback “UNAVAILABLE"”
to the camera operation result processor 313. The feedback
“UNAVAILABLE” thus transmitted is further sent to the display

controller 132 of the client 1 in question, thereby displaying
the feedback “UNAVAILABLE” on its screen by the display device

12 in the step A307.
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canera server so that the canera apparatus acquires a picture and produces
& video signal of the picture. The canera control ler receives the
video signal of the picture produced by the camera apparatus, converts the
video signal to a picture data, and transmts the picture data to the
canera server through the first networ C The canera server
transmts the picture data thus recelved t hrough the second network to the

| t f whi ch b t t
cl 'Sglnayi ;lgmt whi ¢ heenoperaid.an depRad-lass begn kL 20siid ! etnet RERERY,

operation demand processor 312 transmits a feedback “OPERATING”
to the camera operation result brocessor 313. The feedback
“OPERATING” is further sent to the display contreller 132 of the
client 1 in question through the communication controller 311 and
the network 2a, thereby displaying the feadback “OPERATING” on
its screen in the step A304.

Then, the camera operation demand processor 312 transmits
or sends the camera operation command corresponding to the
received camera operation demand to the communication controller
314. Inresponse to the cameraoperation cemmand thus transmitted,
the communication controller 314 transmits or sends the camera
cperation command thus received to the camera controller 4 t.hrough
the computer network 2b in the step A30S,

Subsequently, The communication contreller 314 judges
whether a camera operation result or a feedback is transmitted
from the camerz controller 4 or not through the computer network
2b in the step A306. If the camera operation result or feedback
is transmitted from the camera controller 4, the camera operation
xesult processor 313 transmits or sends the camera operation
result or feedback thus received to the communication controller
311. In response toc +this, the communication controller 311
transmits the camera operation result or feedback tb the client

1 from which the camera operation demand has been transmitted
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picture of the picture data on a screen. Wth the

renot e-control |l ed canmera-picture broadcast system according to the present
i nvention, the camera server is connected to the clients through the
second network and is connected to the canmera controller through the first
network. This nmeans that the canera confroller is not directly connected
to the clients, which is unlike the p I ousl y-descri bed conventional

renDte-cont£8ngghc€g§r3égﬁgéﬂrEabigagﬁgsétéygifgg_

If the camera operation result or feedback is not
transmitted from the camera controller 4, the ca#e:a operation
result processor 313 transmits or sends the feedback “ERROR” to
the communication controller 311. In response to this, the
communication controller 311 transmits tha ganera-operation
result or feedback to the cliént 1 from which the camera operation
demand has been transmit_ted through the natwori: 2a in the step
A309. '

Fig. 7 shows the flowchart of the data processor subsystem
41 of the camera controller 4. | d FoT s

As shown in Fig. 7, the camers operxation command processor
412 interprets the camera operation command transmiéted to the
communication controller 411 through the computer network 2b in
the step A401. Then, the camera operation command prdcessor 412
judg.es whethér the operation command thus transmitted is noxmal
or not in the step A402.

If the operation command is not noimal, the camera
opexation conmand processor 412 transmits a feedback “ERROR” to
tki;. camera operation result processor 413. In response to this,
the camera operation result processor 413 sends the feedback
“ERRQOR” to the camera servei- 3 through the network 2b in the step

A4 0 5 o
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8 Al so, the operation demands transmtted fromthe clients are

r €cei ved by the canmera server provided between the clients and the canera
controller and then, the operation comands corresponding to the operation
demands t hus received are transnittedixithe canera controller by the
canera server as necessary. Thus, there 35 no possibility that an

infinitely- 1f the operation command is normal, the camera operation
command precessoxr 412 transz&its a control signal to the camera
apparatus 5 on the basis of the received camera operation comn'tand,
thersby operating the camera apparatus 5 according to the camera
operation demand from the user in the step A403.

The camera opez:ation result processor 413 transmits the
pilcture data to the communication controller 411 as the operation
result, where the picture data is derived from conversion of the
video signal at' the time the camera operation has heen finished
by the vidao capture unit 42. The picture data as the camera
.operation result is transmitted by the communication controller
411 tothe camera server 3 through the network 2b in the step A404.

With the remote-controlled camera-picture bzoadcast
system according to the first embodiment of the present invention,

"the camera server 3 is connected to the clients 1 through the
computer network 2a and to the camera controller 4 through the
computer natwork 2b. This means that the camera controller 4 is
not directly connected to the clients 1, which is unlike the
previously—described conventional remote~controliled camera-
picture broadcast system.

Also, the operation demands transmitted from the clients
1 are received by the camera server 3 provided between the clients
1 and the camera controller 4, and thereafter, the operation

commands corresponding te the oparation demands thus received are

NN



I pcreasing load is applied to the canera controller and the first network
connected thereto even when the use of a |lot of unspecified wusers is
concentrated on this system Mor eover, since the inquiry about the
state of the canmera apparatus occurs synchronized with the operation
demands transmitted fromthe clients, there,is no need to always or
continuously interconnect the canera controlfer with the camera sever
through the trassmbetedto the camerdToatreblér 4 BPEnRASERErs @iirvald 8ragnd

the first network
necessary. Thus, thexe is no possibility that an infiniteiy-
increasing load is applied to the camera controller 4 and the
computer network 2b connected thereto even when the use of a lot-
of -unspecified users is concentrated on this system;

Moreover, since the inquiry Sbout the state of the camera
apparatus 5 oceurs synchronized with the | operation  demands
transmitted from the clients 1, there is no need to always or
continuously interconnect the cameria controller 4 with the camerxa
sever 3 through the computer network 2b. |

As a result, the camera controller 4 and the computer

i network 2b connected thexeto need not have high performance, which
decreases the cost of hardware and network for the use of a lot
of unspecified uéers.

Because the camera controller 4 is not dir.ectly utilized
by the clients 1, thg camera ccntrol.ler' 4 does not tend to operate -
unstably due to loéd change and/or unjust access even if the
broadcast systen is used by a lot of unspecified users. |

Thus, the necessity of maintenance of the cameza
égntrcllez 4, which is usually located at a disﬁant place, is
decreased.

Further, the access authority is acquired to¢ be
synchronized with the transmission of the operation demands

transpnltted from the clients 1. Alsc, -the holding time of the
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connected thereto need not have high performance, which decreases the cost
of hardware and network O the use of a |ot of unspecified users.

Because the canmera controller is not directly utilized by the clients, the
canera control |l er does not tend to operate unstably due to | oad change
ahd/ or unjust access even if the broiﬁcagt systemis used by a | ot of
unspeci fi ed users. Thus, the™hecessity of nai ntenance of the
canera cauoess sethobity lissableatsd pe dimd el withinliasshort pexded whan

the camera apparatus 5 is actually operated by the operation
commands . |

Accordingly, the overhead 1s lowered evenonusebyalot -~
of unspecified users.

Fig. 13 schematically shows the concrete operation of the
remote~controlled camera-picture broadcast system according to
the first embodiment of the present inventien.

In Fig, 13, it is supposed that the camera apparatus 5
is capable of rptation and zooming operations, and the camera
apparatus 5 is in the available stata. . |

¢ It is assumed that a camera operation demand or a user

input of “horizontal rotation of +70° vertical rotation of -

10% and zooming of 10 times"” is given to the inpuv device 11 of

one of the clients 1 of this system, where the content of this
operation command is includedwithin the permissible range of this .
camera apparatus 5.

The input processor 131 of the client 1 interprets the

input of “horizontal rotation of +70°, vertical .rotation of -

10°, and zooming of 10 times" and judges it as a normal input (steps

Alcl and A102}. In this case, the input processor 131 transmits
a feedback “CONNECTING” to the display controller 132, thersby

displaying the feedback “CONNECTING” on its screen {step A103).

i uﬂiu



degreased.

Further, the access authority is acquired to be

synchroni zed with the transm ssion of the operation demands

v

<26
Then, the input processor 131 of the client 1 transmicts

the input or camera operation demand ¢f “horizontal rotation of
+70°, vertical rotation of -10°, and zooming of 10 times"”" to the
communication controller 133. In response to this, the
communication controller 133 of the client 1 transmits or sends
the camera operation demand to the communication controller 311

of the camexa server 3 through the computer network 2a {stap A104).

The camera operation demand "horizontal rotation of +70°,

vertical rotation of -10°, and zooming of 10 times" thus
transmitted to the communicatlion controller 311 'is then
interpreted by the camera operation demand pr;écessor 312 of the
camera server 3, and the =demand is judged as normal (steps A301

and A302). Since the demand is judged as normal and the camera

apparatus 5 is supposed to be available, the camera operation

demand processor 312 of the camera server 3 judges that the camera
a;ﬁparatus 5 is available.

Subsequently, the camera operation demand processor 312
of the camera server 3 transmits or sends the feedback “OPERATING"”
tq.the camera operation result processor 313, In resi:onse to this,
the camera operation result processor 313 transmits or sends the
feedback “OPERATING” toe the c¢lient 1 in gquestion through the
computer network 2a (steps R303 and A304).

The feedback “OPERATING”, which bas been transmitted from
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transmtted fromthe clients. Also, the holding time of the access
authority is able to be limted within a short perhoshetdiRnBeech RebigeadTer @
apparatus is actually operated by the operation c
Accordi ngly, the overhead is | owered even on use bgmmuuym peci fied
users. In a preferred enbodi mrent of the s i to the
present invention, each of the first a@jyd second networks is a conputer
network such as a so-called Local Area Network (LAN).

the camera sexrver 3 to the communication controller 133 of the

- client 1 through the network '2a, is displayed on the screen of
the display device 12 by the display controller 132 (steps A105
and Al06).

The camera operation demand processor 312 of the camera
server 3, which has transmitted the feedback “OPERATING”,
transmits a camera operation command to the communication

controller 314 of the camera server 3 on the basis of the camera

operation demand "horizontal rotation of +70°, vertical rotation

of -10_", and zooming of 10 times". In response to this, the

communication controller 314 of the server 3 t"ransmits or sends
the camera operation command to the camera controller 4 through

the network 2b (step A303).

The operation command of "horizontal rotation of +70°,

vertical rotation of =-10°, and zooming of 10 times" thus

transmitted to the communication controller 411 of the camera
controller 4 is interpreted by the camera operation command
processor 412 thereof, and then, this command is judged as normal

(steps A 401 and A402). Thus, a control signal cori‘esponding to
the transmitted command, i.e., "horizontal rotation of +70°,
vertical rotationof -10° and zooming of 10 times", is transmitted

to the camera apparatus S by the camera operation command processor

412 of the camera controller 4, thereby operating the camera



In anot her preferred enbodi nent of the system according to the present
invention, the first network is a conputer network such as a so-called
Local Area Network (LAN) and the second network is the Internet.
BRLEF DESCRI PTI ON OF THE DRAW NGS In order that the present
i nvention may be readily carried intqZél ffect, it will now be described
with reference to the acconpanying driaw ngs.

apparatus 5 according to the c¢ontrol signal (step A 403).

" When the cameral operation of "horizontal rotationof +70°,

vertical rotation of -10°, and zooming of 10 times" has been
completed, the present picturedata, which is produced by the video
capture unit 42, is transmifted to the cémunication éom:roller
411 of the camera controller 4 as the operation result. The
picture data is cbtained by converting t'he video signﬁl acquired
by the camera apparatus 5 using the video capture unit 42. 1In
response to this, the communication controller 411 of the camera
eontroller 4 transmits or sends the operation rasult (i.e., the
picture data) to the camera server 3 through the nef:work 2b (step
Ad04) . ‘ |

Then, the operatit;n result {i.e., the picture data) which
has been transmitted to the communication controller 314 of the
'cazﬁera server 3 through the network 2b, is sent ko the
communication controller 311 of the server 3 by the camera
operation result processor 313. In response to this, the
communication controller 311 sends the operation result (i.e.,
the picture data) to the client 1 in question from which the camera
oéeration demand has been sent through the computer network 2a
(steps A306 and A308}.

The cperation :eéult {L.e., the picture data), which has
been sent to the communication controller 133 of the client 1 in
question, is displayed on the screen of the display device 12 by
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Fig.

1 is a block diagramshow ng the overall configuration of a

renot e-control |l ed canmera-pi cture broadcast systemaccording to a first
enbodi ment of the present invention.

10.

Fig. 2 is a block diagramshow ng the configuration of
29

the display controller 132 [steps A107, Al08, and Al038).

- Thus, the picture data corresponding to the cﬁamera

Opération demand of "horizontal rotation of +70° vertical

rotation of -10°, and zooming of 10 times”, which has been inputted’
by the input device 11, is displayed on the screen of the display
device 12 of the client 1 in question.
- SECOND EMBODIMENT

Figs. 8 and 9 show the operation of the clients 1 and the
camera sexver 3 of a remote-controlled camera-picture broadeast
system according to a second embodiment of the present inventién,
respectively.

The system according to the second embodiment has the same
configuration as that of the first embodiment except that the

operation of the clients 1 and the camera server 3 are different.

.Therefore, the structural explanation of the system is omitted

here for the sake of sgimplification.

As shown in E‘ilg. 8, the operation of the clients 1 is the
same as the first embodiment except that the steps A 105 to Al07
in the flowchart of the first embodiment of Fig. 5 are omitted.

As shown in Fig. 9, the operation of the camera sexver
3 is the same as the first embodiment except that the step A 304
in the flowchart of the first embodiment of Flg. € is omitted.

Fig. 14 schematically shows the concrete operation of the
remote~controlled camera-picture broadcast system a'ccording to

This Sheet Has Been Re I;i
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the client of the renote-controlled canmera-picture broadcast system
according to the first enbodi nent of Fig. 1. Fig. 3 is a block
di.agram showi ng the configuration of the canmera server of the

renot e-control l ed canera-picture broadcast systemaccording to the first
enbodi nent of Fig. 1. Fig. 430s a bl ock diagram show ng the
configuration of the camera controller and the canera apparatus of the
renote- coEr SeFeRdcamepdineRt UPE BhoRresentsimyanhispeording to the first
enbodi ment of Firg. 1.

' This concrete operation is substantially the same as that
of the first embodiment except that the step of transmission of
the feedback “OPERATING” from the camera server 3 to the client
1 and the step of processing of the feedback “OPERATING” is
omitted.

With the remote-controlled camera-picture broadcast
systen according to the second embodiment of the present invention,
there is an additional advantage that the load to the clients 1
and the computer network 2b can be decreased when the performance
of at least one of each client 1 and the computer network 2b is
not high, in addition to the same adyantages as those of the first
embodiment.

THIRD EMBODIMENT

Figs. 10A and 10B, 11A and 11B, and 12 show the operation
of the clients 1, the camera server 3, and the camera controller
¢ of a remote-controlled camera-picture broadcast system
according to a third embodiment of the present invantion,
respectively.

The system according to the third embodiment has the same
configuration as that of the first embodiment except that the
operation of the clients 1, the camera server 3, and the camera

controller 4 are different. Therefore, the structural

gxplanation of the system is omitted here for the sake of
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Fig. 5is a flowchart show ng the operation of the client of the
renot e-control |l ed canmera-pi cture broadcast system according to the first

enbodi nent of Fig. 1. Fig. 6 is a flow chart showi ng the operation
of the canera server of the renote-controlled canmera-picture broadcast
system according to the first enbodi meyit of Fig. 1. Fig. 7is a

fl ow chart showi ng the operation of the canera controller of the
r enot e- corgimpliliesd cariena- pi ct ure broadcast system according to the first

enbodi nent of Fig. 1.

- The operation of the client I is substantially the same
as that of the first embodiment except for the following
differenca. -

As shown in Figs. 10A and 1_05, prior to the judgment
whether the feedback is transmitted from the camera server 3 or
not in the step A108, the communication controller 133 of the
client 1 judges whether the in-operation data is.transmitted from
the camera server 3 or not in the step B101. Rere, the in-
operation data means the picture data during the desired operation
of the camera apparatus S. .

1f the in-operation data is transmitted from the camera
server 3, the display controller 132 controls the display device
12 to display the in-operation data on its scraen in the step B102.
Following this, the step AlO08 is carried out.

If the in-operation data is not transmitted -from the
camera server 3, the flow is jumped from the step B10l to the step
Al08 without the step Bl0O2,

After the step A 1035 or All0 is carr‘;_ed out, the
cﬁ#munication controller 133 of the client 1 judges whether the
in-operation or post-—operation data is transmitted from the
camera Server 3 or not in the stsp B103. If the in-operation data
or post-operation is transmitted from the camera server 3, the

display controller 132 controls the display device 12 to display
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Fig. 8 is a flowchart showi ng the operation of the client of the

renot e-control |l ed canera-picture broadcast system according to a second
enbodi ment of the present invention. Fig. 9is a flow chart
showi ng the operation of the canera sﬁrver of the renmpte-controlled
caner a- pi cture broadcast system

the in-operation or post-operation data on its screen in the step

- B104. 1If none of the in-operation and post-operation data aras
transmitted from the camera sexver 3, the flow is jumped from the
st# B103 to END without the step B104.

The oparation of the camera serﬁr 3 of thé system
according to the third embodiment is substantially the same as
that of the £irst embodiment except for the following difference.

As shown in Figs. 11A and 115, prior to thé Judgment
whether the feedback or camera cperation result is transmitted
from the camera cont;oller 4 or not in the step A306, the
communication controller 314 judges whether the in~operation data
is transmitted from the camera controller 4 or not in the step
B301. If the in-operation data is transmitted from the .camera
controller 4, the communication controller 314 transmits the
in-operation data to the client 1 in question in the step B302.
If the in-operation data is not transmitted from the camera
controller 4, the £low is junped fxom the st;ep B301 to A306 without
the step B302.

After the step A 307, A308, or A309, the cqmunication
coxii:roller 314 judges whether the in-operation or pest-operation’
data is transmitted from the camera controller 4 or not im the
step B303. Here, the post-operation data means the picture data
acquired after the desired operation of the camera apparatus 5

has been completed.
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according to the second -enbodi ment of [Fig. 8. Figs. 10A and 10B
are a flow chart showing the operation of the client of the '

renopt e-control |l ed canera-picture broadcast systemaccording to a third
enbodi nent of the present invention. Figs. 11A and 11B are a flow
chart showi ng the operation of the canm83% server of the renote-controlled

camera-pi cture  brofgcay 1 2VopEFheEsR el fod 1o dbat] B TP LR BL ' 95

from the camera controller 4, the display controller 132 controls
the display device 12 to display the in-operation or post=-
operati'on data on its screen in the step B304. If none of the
in-opeiation and post—-operation data are not trans'mitced from the
ca'mera controller 4, the flow is jumped £rom the step B303 to END
w:.thcut the step 8304.

The operation of the camera controne:' 41is substant;ally
the game as that of the first embodiment except for the following
diffarence:

As shown in Fig. 12, after the step A403-invwhich the camera

; operation command processor 412 sends a control signal to the
camera apparatus 5 to thereby operate the camera sapparatus 5, the
camera operation rasult processor 413 transmits or sends the

*in~operation picture data to the communication econtroller 411 in
the step B401, where the in-operation picture data is darived from |
conversion of the video signal at tha time the camera apparatus
5 is in operation by the wvideo capture unit 42. Then, the flow
is jumped to the step A404.

After the step A404 in which the camera operation result
is sent to the camera server 3 or the step A405 in which the feedback
“ERROR” is sent to the camera server 3, the camera operationresulc
processor 413 transmits oz sends the post-operation picture data

to the camera server 3 in the step B402, where the post-operation
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10B, and 12. Fig. 12 is a flow chart showi ng the operation of the
canera controller of the renpte-controll ed canera-pict.ure broadcast
system according to the third enbodi nent of Figs. 10A, 10B, and 12.

Fig. 13 is a schematic view showing the concrete operation of the

r'enot e-control | ed camera-picture broadc¥t system according to the first

enbodi nent of Fi 14 is a schematic, view show ng_the
concr et e Op&:l.&f’:].lgﬁ data is derivedg from conversion o% the video s:.gngl at

the time the camera apparatus 5 has been f£inished by the video

capture unit 42,

Fig. 15 schematically shows the concretas ope:ation of the -
remote-controlled camera-plcture broadcast system according to
the third embodiment of the present invention.

This concrete operation 15 subgt:antia]_.ly the sane as that
of the' first embodiment except for the tollc;wing diffezence.

As seen from Figs. 13 and 15, the.steps before the steps
A 401 to A403 arxe the same #s those in the first embodiment.

In the steps A 401 and A402, the operation command of
"horizontal rotation of +70°, vertical rotation of -10° and
zooming of 10 times" transmitted to the communication controller
411 of the camera contxoller 4 is interpreted by the camera
operation command processor 412 thereof, and then, this command
is judged as normal. Thus, a control signal corresponding to the
transmitted command, i.e., "horizontal rotation of +709%, vertical
zotation of -10°, and zooming of 10 rtimes”, is transmitted to the
camera apparatus 5 by the camera operation command b‘rocessor 412
of the camera contreller 4, thersbyoperating the camera apparatus
5 according to the control signal in the step A 403.

Subsequently, the in-cperation pictuxre data is sent to

the camera sexver 3 in the same way as the case of the operation

i



of the renote-controlled canera-picture broadcast system according to
t He second enbodi nent of Fig. 8. Fig. 15 is a schematic view
showi ng the concrete operation of the renote-controlled canera-pi-cture
broadcast system according to the third enbodi nent of Figs. 10A, 10B, and
12. Fig. 16 is a block diagram@Sshowi ng the overall configuration
of a renpte- coaRyld! ((atiep HAN13-.pi Thene theoineasdratiyat pivtnrPadtadd gedt
fourth enbodi ment of the present invention.

_tc the c_l:'.ent 1 from which the camera operation demand has been
gent {steps B30l and 330_2) . The in-operation picture data is
displayed on the screen of the display device 12 by the display
controller lSé {steps R107, Al08, and Al0S).

The post-operation picture data, which is derived from
conversion of the video. signal after the camera operation is
completed by the video capture unit 4, is transmitted to the camer.a
server 3 in the same way as the post-operation result {step B402).
Then, the post-cperation picture data is sent to the client 1 from
which the camera operation demend has been sex_z}: {steps B303 and
. B304). Thepost-operationplcturedataisdisplayedon the screen

of the display device 12 by the display controller 132 (steps B103
and B104).

With the remote-controlled camera-picture broadcast
system according te the third enbodiment of the present invent:io.n,
there is an additional advantage that not only the operation result
but also the post~operation and in-operation picture data can be
transmitted to the clients 1, in addition to the same advantages
as those of the first embodiment. ' |

FQURIH EMBODIMENT

Figs. 16 to 18 show a ramote-controlled camera-picture

broadcast system according to a fourth embodiment of the present

invention.
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12 Fig. 17 is a block diagram show ng the configuration of the
cl'ient of the remote-controlled canera- pi cture broadcast system according

te the fourth enbodi nent of Fig. 16. Fig. 18 is a block diagram
.showi ng the configuration of the camera server of the renote-controlled
canera-picture 36

As seen from Fig. 16, the éystem according to the fourth
. embodiment has the same configuration as the first embodiment
except that each of clients 1’ is connected to a camera sarver
3’ througl; the Internet 2a’ in which the Hyper-Text Transfer
Protocol (HTTP) is usually used 26r data transmission.
Each of the clients 1’ has the configu:ation shown in Fig.
17, and the camera servexr 3’ has the configuration shown 1n Fig.
18. |
As shown in Fig. 17, unlike the first embodiment, a data
processor subsystem 13’ has a web browser program 134 and a
document 135 written by the Hyper-Text Markup Language (HTML)
about the operation gf the camera apparatus 5. An input processor
131', a display controller 132, and a communication processorx
133’ are included in the HIML document 135. The. information or
data transmission between the input processoxr 131’ and the display
device 12, between the display controller 132’ and the display
device 12, and between the communication processor 133' and the
camera server 3’ is carried out through the web browser program
134.
| As shown in Flg. 18, unlike the first embod;'ment, a data
processor subsystem 31/ of the camera server 3’ has a web server
program 315 and a Common Gateway Interface {CGI) program 316 for
+he purpose of operating the camera apparatus 5. A communication

controller 311’ is included in the CGI program 316.
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br oadcast system according to the fourth enbodi nent of Fig. 16.

Frg. 19 is a block diagram showing the overall configuration of a
renot e-control |l ed canera-picture broadcast systemaccording to a fifth
errbodl ment of the present invention. Fig. 20 is a block diagram

showi ng the overall “configuration of a %grmt e-control |l ed canera-picture
broadcast system according to a sixth embodi nent of the present invention.
DETAI LED DESCRI PTI Owi®h TthePREHRGEEECEMXA) Idd\TCamera~picture broadcast

- system according to the fourth embodiment of the present invention,
pecause of the above-degcribed configuration, if each of the
clients 1* is simply equipped with the web browser proé'ram 134
capable of connection to the web server program 315 in the camera
server 3, the camera apparatus 5 is able to be operated by the
client 1’ without any dedicated programnor any dedicated computer
network for remote-contrelling the camera apparatus 5 from the
clients 1/.

As a result, this system facilitates the access of a lot
of unspecified users.

1t is needless to say that the Internet 2’ may be replaced
with a local area network (LAN) in order to restrict the users
within a narrow range.

FIFTH EMBODIMENT

Fig. 19 showIs a remote-controlled camera-picture
broadcast system according to 2 f£ifth embodiment of the present
invention, which has the same configuration as the first
enbodiment except that a plurality of camera appax':atuses S and
a-.':plurality of camera controllers 4 are equipped;

The camera apparatuses 5 are directly connected to the

corresponding camera controllers 4. The camera controllers 4 are

connected o a2 camera server 3” through the computer network 2b.
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Preferred enbodi nents of the present invention will be described in detail
bél ow while referring to the drawi ngs attached.

FLRST EMBCDI MENT As shown in Fig. 1, a remote-controlled
canera-picture broadcast system according to a first enmbodi nent of the
present invention is conprised of cli ek(tgs 1, a canera server 3 connected
to the clients 1 through a conputer net k 2a, a canera controller 4
connected to the canera server 3 tBIRDHhENMBODIMENTEr network 2b,

- Fig. 20 shows a remote-controlled camera=picture
broadcast system according to a sixth embodimant of the present
invention, which has the same configuration as the first
embodinent except that the camera controller 4 is connected to
the camera server 3 through a RS232C cable 2b’. ‘l‘h‘is cable 2’
is inecluded in the network in this specification.

In the above~descxibed first to sixth .embodimants, only
the pigture data acquired by the camera apparatus or apparatuses
5 is used as the operation result. However, it is needless to
say that any other data such as the weather or 'siqhﬁ—seeing
information may be added to the ocperation .result by the camera
controller 4 or the camera server 3, and that the picture data
and the added data may be designed to be watched on the display
devices 12 in the clients 1 or 1’.

In the remote-controlled camera-picture broadcast system
according to the present invention, any network such as public
telephone networks, packet switched networks, and so on may be
used if it is capable of inter-terminal communication or

data—-transmission.
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and a canera apparatus 5 connected directly to the canmeza
‘13 control rer~4.~ ~--—— —-Each-of-the—cl-ients 1 receives an input froma

user and displays an output on its screen.

@
-

39
While the preferred forms of the present invention have

been described, it is to be understood that modifications will

be apparent to those skilled in the art without departing from

‘the spirit of the invention. The scope of the invention, -

therefore, is to be determined solely by the following claims.
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The canera apparatus 5, which is capable of various operations such as

fotation ' the control of the canera controller 4,
acqui restmmglﬂm'“um[ and outputs a video signal of the picture to the
Tanera c I Ry T The canera controller 4, which controls the
camera apparatus S, receives the videg signal of the picture that has

been acquired or shot in the canera apparatus 5, converts the video signal
to a pictUfRatisks claidmaed disnits the picture data to the client 1 in

quest i on.

—

1. A remote-controlled camera-picture broadcast systen
comprising: . o

a camera apparatus for acquiring a picture and producing’
a video signal of said picéture; |

a camera controlleg for controlling. said camera
apparatus; | |

a camera server connected to said camera controller
through a first network;

clients connected to said camera server through a secoﬁd
network; , : i

each of said clients transmitting an operation demand for
said camera apparatus to said camera servér through said second

" network according to an input of a user;

sald camera sexver recelving said operation demand
transmitted from said client into which the input of the user is
applied, and transmitting an operation command correspending to
said operation demand received to said camera controller through
ééid first network;

said camera controller controlling said camera apparatus
according to said operation comnénd transmitted from said camers
server sc that said camera apparatus acquires a picture and

produces a video signal of said picture;
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The canera server 3 the clients 1 and the canera
controller 4. Spemmmumlgnmﬂm\galfera server 3 receives the operation
demands transmitted fromt 1 through the computer network 2a and
then, transmits themto the  canera comlrol:ler 4 through the network 2b.

Al'so, the canmera Eﬁekaﬁ\e&ic‘iﬂo‘b‘%%otﬂl%ﬂ?@é@:wﬁ{b rs%%]& Rriant ag

apparatus 5 fromt e camera control . comput e?ﬁnetwork 2a
server 5. sead Bidelre BSABEA By s%eitdws&e}#%p ar§EhS, edfeldeg IS
video signal to a picture data, and transmitting said picture data
to said camera server through sald first network; and
said camera server transmitting said picture data
received through said second network to said client from which

said operation demand has been tranamitted, thereby displaying

sald plcture of said picture data on a screen.

2. The system as claimed in claim 1, wherein each of said first

and second networks is a computer network.

3. The system as claimed in claim 1, wherein said first network

is a computer network and said second network is the Internet.
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The conmputer network 2b transnmits the data or information between the
canera server 3 and the camera controller 4.

1121 Each of the clients 1 has the configuration as showmn in Fig. 2.
lnh Fig. 2, the client 1 includes an input device 11 for
42
REMOTE-CONTROLLED CAMERA-PICTURE BROADCAST SYSTEM
ABSTRACT )

A remote~controlled camera-picture broadcast system is provided, which
decreases the cost of hardware and network for the use of many unspecified users. This .
system is comprised of a camera apparatus (5), a camera controller (4), a camera server
(3) connected to the camera controller (4) through a first network (2b), and clients (1)
connected to the camera server (3) through a second network (2a). Each of the clients -
(1) transmits an operation demand for the camera apparatus (5) to the camera server (3)
through the second network (2a) according to an input of a user. The camera server (3)
receives the operations demand from the client (1) and transmits an operation command
corresponding to the operation demand to the camera controller (4) through the first '
network (2b). The camera controller {4) controls the camera apparatus (5) according to

, the operation command so that the camera apparatus (5) acquires 2 picture and produces
a video signal of the picture.
Fig. 1

T



=accepting an input froma user, a display device 12 for displaying an
<output to a user, and a data processor subsystem 13 operated under the
\Program control . The data processor subsystem 13 has an i nput
processor 131, a display controller 132, and a comunication controller
133 to control the comunication wth the canera controller 4.
The input processor 131 of the data prokefs2®@ subsystem 13 of the client 1
anal yzes the canera operation denmand transmtted- fromthe input device 11.
Then, the input processor 131 transmts

FIG. 1
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t he anal yzed canera operation demand and its feedback to the comunication
controller 133 and the display controller 132, respectively. The
&i splay controller 132 controls the display device 12 to thereby display
the feedback fromthe input processor 131 and the canera operation result
and feedback transmtted fromthe comrunication controller 133 on the
screen of the device 12. The comunication controller 133 transmits
the canera operation demand fromthe i8mft 2processor 131 to the: canera
server

FI1G. 2
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3 t hrough the conmputer network 2a. Al so, the communication controller 133
-transmts the canera operation result and its feedback given fromthe

canera server 3 through the conputer network 2a to the display
control |l er 132. The canmera server 3 has the configuration as shown
in Fig.

Bof 22
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3, in which a data processor subsystem 31 operated under the
IS provided.
comuni cation controller 311 to the clients 1, a canmera operation
demand processor 312, a canera operation result processor 313,
conmmuni cation control ler 314 to contro

cont r ol
with a

controller 4.
caner a

f—

412 —

411

[
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The data processor subsystem 31 is equi pped

the transm ssion

and a
with the canera

The communi cation controller 311 transmts the

FI1G. 4
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“network 2a fromthe clients 1 to the canera operation demand processor 312
. Al'so, the comrunication controller 311 transmits the canera operation
result and its feedback which have been given fromthe canmera operation
result processor 313 to the clients 1 through the conputer network 2a.

The canera operation demand processor 312 of the canmera server 3 anal yzes
the camera operation demand given from# Be 22comuni cation control ler 311
and then, judges whether the canmera control denand is able to be
transmtted to the canmera controller

FIG. §

START ) | -
v
A101~ INTERPRET INPUT

A103-~ DISPLAY FB "CONNECTING®

'

_A104~  SEND DEMAND TO SERVER

A105 '

YES
A106—~ DISPLAY FB

FB OR RESULT
FROM SERYER ?

A110
>~
A109-~  DISPLAY FB OR RESULT O1SPLAY FB"ERROR”

(0 ] S —

This Sheet Has Been R ri aced

T




4 on the basis of the operation state of the canmera apparatus 5 given from
“the communi cation controller 314 or not. If the canera control demand is

ble to be transmitted to the canera controller 4, the canmera operation
demand processor 312 transmits a camera operati on comrand
corresponding to the anal yzed canera operation

6 of 22
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demand and its feedback to the communication controller 314 and the canera
ogeration result processor 313, respectively. The canera operation
result processor 313 transnmts the analyzed canmera operation result or its
f eedback given fromthe conmunication controller 314 and the feedback
given fromthe canmera operation demand processor 312 to the conmmunication

controller 311. The comruni cation controller 314 transmts the
camera operation command given fromthe canera operati on denand
Y of 22
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. processor 312 to the canera controller 4 through the conmputer network 2b.
Al so, the comrunication controller 314 transmts the canera operation

<result and its feedback given fromthe canera controller 4 through the

B conputer network 2b to the canera operation result processor 313.
Further, the communication controller 314 transmts the information about
the state of the canera apparatus 5 to the canera operati on demand
processor 312. The canera con;rg%lﬁr 4 has the configuration as
shown in Fig. 4, in which a data processSor“subsystem 41 operat ed under

FIG.8
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the program control and a video capture unit 42 for converting the video
signal of the picture given fromthe canera apparatus 5 to the picture
-+ data are provided. The data processor subsystem 41 is equi pped

¥ with a conmmunication controller 411 to control the transm ssion with the
17

d of 22
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-canmera server 3, a camera operation comuand processor 412, and a canera
operation result processor 413. The comruni cation controller 411
“transmts the camera operation conmand whi ch has been sent fromthe camera
‘server 3 through the conputer network 2b to the camera operation command
processor 412. Al so, the conmunication controller 411 transmts the canera
operation result and its feedback which have been given fromthe canera
operation result processor 413 to the 1RRYEHE server 3 t hrough t he conputer
net wor k 2b.
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*The canera operation command processor 412 of the canmera controller 4
“transmts a control signal and its feedback to the canera controller 4 and
jthe canmera operation result processor 413 on the basis of the canera
operation conmand given fromthe conmunication controller 411,
respectively. The canera operation result processor 413 transmts
the feedback given fromthe canmera operation result processor 412 and its
feedback and the picture data given frgmthe video capture wunit 42 to the
conmuni cation controller 411 as the opgléﬁ’é

FIG. 108
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- result. Next, the operation of the renote-controlled canera-

pi cture broadcast system according to the first enbodinent is explained

> belowwith reference to Figs. 5 to 7. An input froma user (for

-

¥ exanpl e, an operation demand for orientation-charge and/or zoom ng of the

_ canera apparatus 5),

12 -of 22
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.18 which is usually applied by a nouse and/ or a keyboard, is given to the
| nput processor 131 of the data processor subsystem 13 through the input

" device 11 of one of the clients 1. The input processor 131 of the
k client 1 interprets the input thus given and judges whether the input is
normal or not in the step A101 and A102, respectively. If the
I nput is not normal, the input processor 131

1M-of 22
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.transmts a feedback "ERROR' to the display controller
A110. The dlsplay controller 132 controls the display device
‘the feedback "ERROR' on its screen, thereby notifying

kerror If the input is nornal, t he i nput processor

132 in the step

131 transmts

a.feedback "CONNECTING' to the display controller 132 in the step A103.

The display controller 132 controls the display device 12

to display the

f eedback "CONNECTING' on its screen. Then, the input processor 131

transmts a camera operation demand
14 of 22
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.corresponding to the input to the communication controller 133 to the
canera server 3. In response to the canera operation demand thus
‘transmtted, the comrunication controller 133 in the client 1 in question
\transnits or sends the canera operation demand thus received to the canera
server 3 .through the conputer network]gao 5? the step Al0A4. Next ,
t he communi cation controller 133 judges m%e her a feedback is transmtted
fromthe canmera server 3 through the
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.19 conputer network 2a or not in the step A105. If the feedback is
transmtted fromthe camera server 3, the display controller 132 controls

\the di splay device 12 to display the feedback thus transmtted on its
screen in the step A106. If the a feedback is not transmtted fromthe
canera server 3, the flowis junped to the step A110, thereby displaying
t he feedback "ERROR' on the

16 of 22
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- screen of the display device 12. Subsequently, when the feedback
is transmtted fromthe canera server 3, the communication controller 133

Elludges whether the transmtted feedback is 'CPERATING or not in the step
A107. If the transnitted feedback is OPERNﬁHwSh HimcBeen Replaced
comuni cation controller 133 judges whether an operat| Hﬁl
feedback is transmtted fromthe caneﬁ@'agﬁmpr 3 or no A 108.
If the transmitted feedback is not "OPERATING', the fl omlls ended

- FIG. 15
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. If the operation result or feedback is judged to be transmtted fromthe
canera server 3 in the step A 108, the display controller 132 controls the
"display device 12 to display the operation result or feedback on its
screen in the step A109. Fig. 6 shows the flowhart of the data
processor subsystem 31 of the canera server 3. As shown in Fig.

6, the canmera operation demand processor _312 interprets the operation
dermand transmitted to the connunicat|8h° EAtrol ler 311 t hrough t he
conputer network 2a in

‘ - FI1G. 16

CAMERA
CONTROLLER

CAMERA
APPARATUS

\-——1———.‘

COMPUTER NETHORK
2b

LR A X X J
-
g
)

§

[}

]

3

]

)

]

]

[ ]

q

1 ]

|

[ ]

-'

INTERNET (HTTP) .
23" B San bt H .

- CLIENT CLIENT | - CLIENT

1 1' v

nnnn li‘iilfﬁfi‘ |i‘m



=20 the step A301. Then, the canmera operation demand processor 312 judges
whet her the operation demand thus transmtted is normal or not in the step
\A302. I f the operation denmand is not normal, the canera

h9 of 22
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oper ation demand processor 312 transnmits a feedback "ERROR' to the canera
operation result processor 313. Then, the canera operation result
Yrocessor 313 transnits the feedback "ERROR' thus received to the

comuni cation controller- 311, and further, the comrunication controller
311 transmts the feedback "ERROR" thui recejved to the client 1 in
question through the network 2a. Thus, & 1 splay controller 132 controls
the display device 12 to display the feedback "ERROR' on its screen in the
step A309. If the operation demand is normal, the camera operation
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demand processor 312 judges whether the canera apparatus 5 is available or
not on the basis of the information about the state (for exanple, other
wser is operating the canmera apparatus 5) of the canera apparatus 5 in the
step A303. If the canmera apparatus 5 is not avail able, the canera
operati on demandprocessor 312 transmts. a feedback "AVAI LABLE" to the
canera operation result processor 313. piThe Feedback "UNAVAI LABLE" thus
transmtted is further sent to the display controller 132 of the client 1

i n question, thereby displaying
-FI1G. 19
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the feedback "UNAVAI LABLE' on its screen by the dlsplay device 12 in the
Step A307. 21 I f the canera
apparat us 5 is available, the canera operation demand processor 312
transmts a feedback "OPERATING' to the canmera operation result processor
313. The feedback
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"OPERATI NG' is further sent to the display controller 132 of t?@@@&?&é
I n question through the comuni cation controller 311 and the net\ﬁé‘gza,
t hereby displaying the feedback "OPERATING' on its screen in the<st :
A304. Then, the canera operation demand processor 312 transmts
or sends the canera operation corm_ang corresponding to the received canera
operation denmand to the comunicatiof controller 314. In response to the

canera oper at | REMEPERCONTROISED R ERA-94cTURE CBROADEAE ALK RELONt 1 Ol | er
314 transmts or sends the canera |

BACKGROUND OF THE INVENTION
1. Field of the Invention
. The present invention relates to a remote-controlled
camera-picture broadcast system and more particularly, to &
re_mote-controlled camera-picture broadcast system that
v facilitates the use of a lot of unspecified users through a
| computer network, which is applicable to a video-nbnitoring
systen.
2. Des-cription of the Prior Art

Conventionally, the remote-controlled camera-picture
broadcast systems of this sort have been used to acquire a picture
by operating or controlling at least one video camera mounted at

" a distant place through a computer network.

An example of the  conventional remote-controlled
camera-éicture broadcast systems is discloesed in the Japanese
Non~Examined Patent Publication No. 8-265742 published in 1996,
which is comprised of a first workstation to which a video camera
is connected, a second workstation, a third workstation to which
a display monitor is connected, and a fourth workstation to whicn

a display monitor is connected. These four workstations are

interconnected together by a network. REPLACEMENT SHEETS §G
. Description : paged 4lto paged-i‘ﬁi
REPLACEME __ J& Claim(s) :paged £0to paged <l
NT SHEET A Drawing(s) : paged ... to paged 22

1| 08 oct e8| 2T Abstract  : paged 43 to paged 7T

DATE OF RECER'T 8/‘0'33




operation commuand thus received to the canera controller 4 ihrough t he
conputer network 2b in the step A305. Subsequently, the
comuni cation controller 314 judges whether a canera operation result or a
feedback is transmtted fromthe canerg controller 4 or not through the
conputer network 2b in the step A306. I“f the canera operation result or
feedback is trans®Pilctate r dmansmicsiom eaeptioher s4ftiheeCaiid 2 QRELAL i ON
result processor 313 transmts or sends the canera operation "result or
f.eedback t Rightireacseetet GdMBLAEAHY CALLOM &PPhEBI 1 £irst workstation.
Camera management server software for managing the yideo camera

- is 4installed into <the . second workstatien. Picture
t:anémission/receptiog software and camera control | client
software are installed int§ the third workstation. ~ Picture
transmission/reception software and camera control client
software are installed into the fourth workstation.

The camera management servar software installed into the
second workstation communicates with the camera control server
installed into the first workstation to update or renew the stare
f of'the video camera connected to the first workstation at any tinme.

Also, the camera management server software notifies regularly
the camera control client software imstalled inte the third and
‘fourth workstations of the camera state.

If the user or operztor of fhe third (or fourth)
workstation operates the vides camera connected te the first
workstation, the-camera control client software in the third (eor
fourth) workstation issues a request of access Lo the camera
ménagement server software in the second workstation exclusively
managing the camera pr.ior to transmissic# of a-camera operation
command. If this request of z2ccess is permirrted by the camera
management server software in the second workstation, the camera

management server s-of-tuar.e..tm:‘.ﬁ.m;.:.L? camer'; operation command
REPLACEMENT SHEET
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311. In response to this, the comunication controller 311 transmts the
canera operation result or feedback to the client 1 fromwhich the canera
operation demand has been transmtted '

22 through the network 2a in the step A308. If the canera
operation result or feedback is not

directly to the camera control server software in the firse
workstation to which the video camera is connected. In response
to this camera operation command, the picture
transmission/réception software in. the first t-_rorkstatioi

. transmits the picture information acquired by the video camera
directly to the picture trMission/reception software in the
third {or fourth) workstation.

If this request of access is not pezmitt#d by the camera

* management server software, the camera managenent server scftware
transmits a message notifying the refusal of access to the camera
cont:'.ol client software in the third (or fouxth) workstztion.

With the conventional zemote-controlled camera-picture |
broadcast system disclosed in the Japanese Non-Examined Patent
Publication No. 8-265742 as described above, however, there are

"the following three problems.

A first problem is that the cost of the hardware and the
network becomes high to ensure or secure the satisfactory
performance of the conventiona. broadcast system even for the use
of a lot of unspecified users. The is caused by the following
reason.

The use of a lot of unspecified users tends tc be
concentrated on the camera control server software in the first
workstation which is usually sounted on a distant place. Also,

the interconnection zmong the camera control server software, the
REPLAGEMENT SHEET
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transmtted fromthe canera controller 4, the caner esul
processor 313 transmits or sends the feedback "E to the_c
controller 311. In response'to this, the comuni catji qn G REhI
transnmts the camera operation result or feedback tioithe clien

whi ch the canmera operation demand has been transmtite rough the ndtwork

2a in the step A309. Fig. 7 shows the flo
processor subsystem 41 of the canmera controller 4.
camera management server software, and the camera control client
software need to be always secured for the purpose of the inquiry
and notice of the state of the video camera. These facts reéuire-
the highperformance of not onlythe camera control serve.r software
and the first workstation but also the network connected thereto,
'_ resulting in high cost of the hardware and the netuorki. B
A second problem is that the necessity of maintenfmce of
-~ the camera control server software and the first wori':station
bec-omes high in orxrder to ensure the stable operation for a lot
of unspecified users. This requires the camera control server
software an& the first workstation to be located at a place
fac:;litating maintenance, which limits the location of the video
camera also.

The second problem is caused by the fact that the camera
| control server software and the Zirst workstation tend to cperate
) unstably due to load change and/or unjust access since the

broadcast system is used by z ilot of unspecified users.

A third p.roblem is thet the overhead tends to be large
on use by a lot of unspecifiéd ¢sers, the reason of which is as
foilows , |

If the user o< the thard workstation operateé the video
camera, a request for access needs to be transmitted by the camera
control client software in the third workstat:ion to the camera

management server software in the second workstation in order to



As shown in Fig. 7, the canera operation conmand
the canera operation conmand transmtted to they
411 through t-he conmputer network 2b in the stef
operation conmand processor 412 judges whet her
transmtted is normal or not in the step A402.
command is not normal, the canmera operation con
transmts a feedback "ERROR' to the cagrera operation result processor 413.

In response to this, i o
acquire the access authority. After the user acquires the access

onmmuni cati on tohtroll er

@8 OCEMNI& he tanera

If the operation

- authority, a camera control command is transmitted by the camera
nmanagement server software in the sécon;i workstation tq the camera
. server software in the first workstation according to the access
authority, thereby operating the camera connected to the first
* wcrkstat.ion. |

Accordingly, the waiting time for this camera operation
from the instruction input by the user to the start of the camera
operation tends to be long. Especially, when the transmission
speed of th;e computer network is not high, the waiting time will
be longer.

Alsc, to ensure the camera cperation, the holding time
of the access authority needs to be set according to the
transmission speed of the network. Specifically, the holding
‘time of the access authority needs to be set longer if the

transmission speed of the network is low.

SUMMARY OF THE INVENTION
Accordingly, an object of t};e present invention is to
provide a remote-cc::-.:rolled. camera-picture broadcast system that
decreases the cost of hardware and network for the- use of a lot
of unspecified users.
Another object of the present invention is to provide a

remote-controlled camera-picture broadcast system that needs not



the canera operation result processor 413 sends #h C OR' to
the canera server 3 through the network 2b in the ggé@%@ﬁ@ﬁ SHE

23 I f the operation command is normal, §hé canera operajfipn
conmmand processor 412 transmits a control signal [to OR 0CTeos

6
high performance of a camera controller and a network cénnected

thereto. -

Still another object of the present invention is to-
provide a remote—~controlled canera-picture broadcast system that
decreases the necessity of méintenance of a camera coni_:rollg_;
located at a distant place.

A further object of the present invention .is to provide
a r_emote-controlled camera-picture broadcast system that lowers
the overhead even on use by a lot of unspecified users.

The above objects together with others not specifically
mentioned will become clear to those skilled'in the art from the
following description. _ i

A remote-controlled camera-picture broadcast system
according to the present invention is comprised of"

a camera apparatus for acquiring a picture and producing
a video signal of the picturé,

a camera controller for controlling the camera apparatus,

a camera server connected tc the camera controller
through a £irst network, and. |

clients connected to The camera server th.rough a second
network.-

Each of the clients transmits an operation demand for the
camera apparatus to the camera server through ;:he second network

according to an input of a user,



apparatus 5 on the basis of the received canera operation conmand, thereby
operating the canera apparatus 5 according to the canera operation denmand
fromthe user in the step A403. .. The canera operation result
processor 413 transmits the picture data to the comunication controller
411 as the operatlon result, where the picture data is .derived from
conversi on of the ThA o‘&?‘%#ﬁnﬁ?tgﬁrt e asite st I#S%&P@Fétéﬁéﬁ' Semand thween
finished by the video capture unit 42. The picture data as the canera

oper at i on txansmigted rtromithes ¢ lienthdntonwhihch dtheodnputt ofl the user is

applied, and transmits an operation command corresponding to the
operation demand thus received to the camera controller through
the first network. -

The camera céntroliler controls the camera apparatus
according to the operation command thus transmitted from El.xe
camera server so that the camera apparatus acquires a picture and
produces a video signal of the picture.

- The camera controller receives the video signal of the
picture produced by the camera apparatus, converts the videoc
signal to a picture data, and transmits the picture dafa to the
ca;nera server through the first network. '

The camera server transmits the picture data thus
‘received through the second network to the client from which the
operation demand has been transmitted, thereby displaying the
- picture of the picture data on a screen.

With the remote-controlled camera-picture broadcas*
system according to the present invention, the camera server is
connected to the clients ‘through_. the second network and. is
connected to the caﬁnera conﬁroller through the first network.
This means that the camera controller is not _ciirect’ly connected
to the clients, which is unlike the previously-described

conventional remote~controlled camera-picture broadcast system.
REPLAGEMENT SHEET
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411 to the canera server 3 through the network
Wth the rennte-controlleq caner a- pi cture broad
the first enbodi ment of the present invention,
connected to the clients 1 through the conpute
canera controller 4 through the conputer netwo

canera controller 4 is not directly gconnected |
unlike the previously-described c¢onVventional

REPLACGERENT SHEET
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tio t he
hat t he
ich is

renote-controll ed canera-

pi cture broadcagi;£y,St8& operation demands transmitted from the clients

are recéived by the camera sexrver provided between the clients
and the camera controller and then, the operation commands
corresponding to the _opera.‘tion demands thus received are
transmitted to the camera controller by the camera sexver as
necessary. Thus, there is no possibility that an infinitely-
increasing load is applied to the camera controller and thé fir’st
network connected thereto even when the use of a lot of unspecified
users is concentrated on this system.

Moreover, since the' iz;qgiry about the state of the c;mera

apparatus occurs synchronized with the operation demands

' transmitted from the clients, thare is no need to always or

continuously interconnect the camera controcller with the camera

sever through the first network.

As a result, the camera controller and the £irst network
connected thereto need not have high performance, which decreases
the cost of hardware and network {¢r the use of a2 lot of unspecified
users.

Because the camera controller is not directly utilized
by. the clients, the camera conzroller does not tend to operate
unstably due to load change and/or unjust access even if the
broadcast system is used by a lot of unspecified users.

Thus, the necessity <I maintenancé of the camera

controller, which is wusually lscated at a distant place, is



Al'so, the operation demands transmitted fromthe cli dnBEPLACEMENE SHEESi yed

by the canera server 3 provided between the clients and the canefa
controller 4, and thereafter, the operation commands cq;ae@@png’gﬁg to the
operation demands thus received are 24

transmtted to the canera controller 4 by the canera|{sérver—3-as
necessary. Thus, there is no possibility that an infijnitely-

L2}
decreased.

o Further, the access authority is acquired to be -
synchronized with the transmission of the operation demands
- transmitted from the clients. Also, the holding Time of the
access authority is able to be limited within a short period when
tﬁe camera apparatus is actually operated by the operation
- commands.
Accordingly, the overhead is lowered even on use by a lot
of unspecified users.
In a preferred exbodiment of the system according to the
present invention, esach of the first and second networ].:s is a
computer network such as a so-called Local Area Network (LAN).
In another preferred embodiment of the system according
to the present invention, the first network is a computer network

such as a so-called Local Area Network (LAN} and the second network

i3 the Internet.

BRIEF DESCR&PTION oF TH; DRAWINGS
In order that the present inventionmay be readily carried
into éffec:, it will now be described with reference to the
accompanying drawings. -
‘Fig. 1 is a block diagram show;.ng the overall
configuration of a remote~-controlled camera;picture broadcast

system according to & first embodiment of the present invention.



increasing load is applied to the canera controlle
network 2b connected thereto even when the use of
users is concentrated on this system Mor e
about the state of the canera apparatus 5 occurs
operation demands transmtted fromthe clients 1,

i alﬁpéﬁgﬁiffﬁ\él Sgé'ﬁb er

a | ot- of unspeciffied
pver § 850 Qe i nquiry
sypchroni zed "wi tfh it he

t Rere-s—roneed jt o
roller 4 with the

al ways or continuously- interconnectggthe canera c

camera sever 3 through the conputer network 2b.

As a result, the

canera controllen. 4 and the, conput.er - . .
?‘r:.g. 3 cmjs a biorcT:Tl)c d?.agram showing the configuration of

Fas o

the client of the remote-controlled camera-picturé broadcast
system according to the first embodiment of Fig. 1.

Fig. 3 is a blogk_ diagram showing the configuraltion of
the camera server of the reinote-cont:rolled camera-picture
broadcast system according to the first embodiment of Fig. 1.“

Fig. 4 is a block diagram showing the confi'.-guration of
the camera controllexr and the camera apparatus of the remote-
controlled camera-picture broadcast system according to the first
émbodiment of Fig. 1.

' Fig. 5 is a flow chart showing the operation of the client
of 'the remote-controlled camera-picture broadcast system
according to the first embodiment of Fig. 1.

Fig. 6 is a flow chart showing the operation of the camera

" servex of the remote-controlled camera-picture broadcast system

accoxrding to the first embodiment of Fig. 1.

Fig. 7 is a'£low chart showing the operation of the camera
controller of the remote-controlled camera=-picture broadcast
system according te the first embodiment of Fig. 1.

Fig. 8 is a £flow chart é'howing the operation of the client
of the remote-controlled camera-picture broadcast system
according to a second embodiment of the present invention.

Fig. 9 is a flow chart showing the operation of the ¢amera

server of the remote-controlled camera-picture broadcast systen



network 2b connected thereto need not have high perfornance mhlch

decreases the cost of hardware and network for the use pof

unspeci fied users. Because the canera control IjeRE HLACSEMW ShEE ¢

utilized by the clients 1, the canera controller 4 dogs Jnot tend to
operate wunstably due to | oad change and/or unjust accdsg gnocf?zﬁg
broadcast systemis.used by a [ ot of unspecified users.

necessity of nmintenance of the camer.a controller 4, | 'eh—t-s—ustatty
| ocated at a distant place, is

e

according to the second embodiment of Fig. 8.

N Figs. 10A and 10B are a flow chiaxt showing the operation

of the clie;zt of the remote-controlled camera-pictuxre broadcast
. " system according to a third embodiment of the preseat invention.

Figs. 117 and 1.13 are a flow chart showing the operation

- of the camera server of the remote-controlled camera-picture
| broadcast system according t;: the third embodiment of Figs. 10A,
10B,- and 12.

Fig. 12 is a flow chart showing the operation of the camera
controller of the remote-controlled camera=-picture broadcast
system according to the thizd embod;ment of Figs:. 10A, 10B, and
12. '

Fig. 13isa schem;\tic view showing the concrete opsration
of the remote-controlled camera-picture broadcast system
"according to the first embodiment of Fig. 1.

Fig. 14 is a schematic view showing tfxe concrete operation
of the remote-cdéntrolled camera-picture broadcast system
according to the second embodiment of Fig. 8.

Fig. 15 is a schematic view showing the c;:n_crete operation
of the remote~controlled 6amera-picture broaﬁcast system
according to the third embodiment of Figs. 10R, .10B, and 12.

Fig. 16 is a block diagram showing the overall
configuration of a remote~controlled camera—ﬁicture broadcast

system according to a fourth erbodiment ¢f the present invention.

y
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decr eased. Further, the access authority |§W&%‘a'
synchroni zed with the transm ssion of the operatidnidemands trangmjtted
fromthe clients 1. Also, the holding .tine of the 08 OCT 1998

25 access authority is able to be limted within d ghort period

.- 12

Fig. 17 is a block diagram showing the configuration of
the client of the ‘remote-:conf:rolled camera~picture broadcast
system according to the fourth embodiment of Fig. 16.

Fig. 18 is a block diaqram showing the cdnﬁguraticn of
the camera ser.;ver of the re&note-contrﬁlled camera-picture
broadcast system according to the fourth embodiment of Fig. 16. |

Fig. 18 is a block diagram showing the overall
configuration of a remote~controlled camera-picture broadcast
system according to a £ifth embodiment of the present invention.

Fig. 20 is a block diagram showing the overall
configuration of a remote-controlled camera=-picture broadcast

system according to a sixth embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED MODDEN':T.'S
Preferred embodiments of the present invention will be
described in detail below while refexring to the drawings

attached.
FIRST EMBODIMENT
As shown in h_‘ig. i, a remote-codtrolled éamera—picture
hro'adcast system according to z first embodiment of the present
invention is comprised of clients 1, a camera server 3 connected
to the clients 1 through a computer netwark 2a, a camera controller
4 connected to the camera server 3 through a com;;uter network 2b,

and a camera apparatus 35 connected directly te the camera



the canera apparatus 5 is actually operated by the operation comands.

Accordingly,
users. _
renot e-control | ed canera-picture broadcast system agcfrarmg-to rst
enbodi nent of the present invention. In Fig, é (S#ﬁf uppop
that the canera apparatus 5 is capable of rotation}ah z% @98 a‘t
and the canera :

the overhead is | owered even on use by pe—et—af.unspecified
Fig. 13 schematically shows the con¢ rBEMﬁMEHﬁm{:pf t he

ed

13

controller 4.
Each of the glients 1 receives an input from a user and

displays an output on its screen.

The camera apparatus 5, which is capable of various

operations such as rotation and zooming under the control of the

camera controller 4, acquires amoving picture and ourputs a video
signal of the picture to the camera controller 4.

The camera controller 4, which controls the camera
apparatus 5, receives the video signal of the picture that has
been acquired or shot in the camera apparatus 5, converts the. videc
signal to a picture.data, and transmits the picture data to the
client 1 in question.

The camera server 3 mediates between the clients 1 and

the camera controller 4. Specifically, the camera server 3

receives the operation demands transmitted from the clients 1

through the computer network 2a and then, transmits them to the
camera contro}.l'ez 4 thrqugh the network 2b. Alsc, the canmera
server 3 receives the operation result of the camera apparatus
5 f£rom the camera controller 4.

The computer network 2a transmits the data or information
between the clients 1 and the camera server 3. |

The computer network 2b transmits the data or information

between the camera server 3 anc the camera controller 4.

I ons,
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apparatus 5 is in the available state. It |i4 assumed that {alcamera
operation demand or a user input of "horizontal rdtati®8 GETAWenrc,
vertical rotation of 10[err], and zoom ng of 10 tijmgs" is qgiven tthe

i nput device 11 of one of the clients 1 of this s stem where the cgntent

of this operation command is inclu 4d within the if this

canera appar at Usgen of the ciri‘é'nffgpk'th 3 Qﬁgséﬁflﬁ&ﬂl&m F rg’%‘- %f‘on of

interprets the |nput of orizon atlon of vertica
Fig. 2.

In Fig. 2, the client 1 includes an input device 11 for

accepting an input from a user, a display ;ievice 12 fox displaying

. an output to a user, and a data processor subsystem 13 operated

under the program control. |

- The data processor subsystem 13 has an input procassor

131, a display controller 132, and a communication controller 133
to control the communication with the camera controller 4.

The input processor 131 of the data bxocessor subsystem

13 0f theclient 1l analyzes the ‘.:amera operatiorn demand transmitted

from, jche input device 11. Then, the input processor 131 transm.;‘.ts

the analyzed camera operation demand and its feedback to the

communication controller 133 and the display controller 132,

"respectively.

The display controller 132 controls the display device

12 to thereby display the feedback from the input processor 131

and the camera opsration result and feedback transmitted from the

comunication controller 133 on the screen of the device 12.

The communication controller 153 transmits the camera

operation dema;xd from the input‘processor 131 to the camera server

3 through the computer network 2a. Alsc, the 'co@mication

controller 133 transmits the camera operation result and its

feedback given from the cameraz server 3 through the computer



10[err],
A101 and A102). In this case, the input processor 131}t farstts
"CONNECTI NG' to the display controller 132, thereby. d salaaﬁc[}g the
f eedback "CONNECTING' on its screen (S8tep A103)

26

(2}

and zoom ng of 10 times" and judges it as a hq:(mh(;l{mm sﬁ_mep

netWigh 2h"Eo! RUt di'sp ea{sfocronjt:ol thegycli ent IL_transmi ts

The camera server 3 has the configuration as shown in Fig.
3, in which a data processor subsystem 31 coperated under the
program control is provided.

The data processor subsystem 31 is equipped with a

communicatien controllex 311 to the clients 1, a camera operation

demand processor 312, a camera operation result processor 313,

and a communication controller 314 to control the transmission
with the camera controller 4.

The communication c:ontroller 311 transmits the camera
operation demands which have been sent through the computer
network 2a from the clients 1 to the camera operation demand
proéessor 312 . Also, the communication controller 311 transmits

the camera operation result and its feedback which have been given

"from the camera 'operation result processer 313 to the clients 1

through the computer network 2a.

The camera operation demand processor 312 of the camera

server 3 analyzes the camera operation demand given from the
commication controller 311 and then, judges whether the camera
cc;ntrol demand is able to be transmitted to the camer‘a controller
4 on the basis of the operatio'n state of the camera apparatus S
given from the cemmunication controller 314 or not'. If the camera
control demand is able to be transmitted to the -ca.mer.a controller

4, the camera operation demand processor 312 transmits a camera

back



the input or canera operation demand of "horizontal
vertical rotation of -10[err], and zoom ng of 10 ti
comuni cation controller 133. In response to
comuni cation controller 133 of the client 1 transmiits sends
operation demand to the conmmunicatigg controller 31
3 through the conputer network 2a (step Al04).

REPL. ACEME SHEET
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caner a

of t he carrera server

Fhe—camera
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-10[err],

contr ol lfamadll ahd {£€ Feedback to the communication &ontroller 314 and
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L 3

the camera operation result processor 313, respectively.
The camera operation result processor 313 tra.nsh_ité the

analyzed camera operation resilt or its feedback given from the

communication controller 314 and the feedback given from the

camera operation demand processor 312 to the comunicati§n
controller 311.

The communication controller 314 transmits the camera
operation command given <£rom the camera operation demand
processor 312 to the camera contzoller 4 through the computer
network 2b. Alsc, the communication controller 3 4 transmits the
camera gperation result and its feedback giveﬁ £rom the camera

controller 4 through the computer network 2b to the camera

operation result processcr 313. Further, t.he communicatisn

controller 314 transmits ths z.n.o':natzon about the state 0% Tti

—aa

camera appara%tus 5 tc ...‘1e camersa operation demand precesser 322.
' The camera controller 4 has the configuration as shown
in Fig. 4, in which a data processor subsystem 41 operated unde:

the program control and a vides capture unit 42 for converting

oo o a"

-

the video signal of the pictuxe given from the camera appaza=zu
§ to the picture data are previded.
The data processor subsystem 41 is equipped with a

T e S
communication contrcoller 411 Lo Contrel the “ransmissicon wizh -ha

- mts mae=

and zoom ng of 10 times" thus transmtted to the Commruni cation



interpreted by the camera operation demand processor 312 of ‘the canera
server 3, and the demand is judged as normal (steps A301 and A302). Since
the demand is judged as normal and t camera apparatus 5 is supposed to
be avail able, the canmera operation mand processor 312 of the camera
server 3 GamAfss SErYert Be @acamersagperatisnScommandipgragessor 412, and
Subsequent |y, the canera operation demand processor 312 of the canera

server 3 4 redifeid operalsiuld tdenlecdbocdssdPRRATING' to the canera
operation result processor 313. In response to this, :

The communication controller 411 transmits the camera
operation command which has been sgnt from the camera server 3
through the computer network 2b to the camera operation command )
processor 412. Also, the communication com:roll_er 411 tra#snits
the canera operation result and its feedback which have been given.
from the camera operation resultprocessox 413 to the camera server

- 3 through the computer network 2b. |

The camera operation command processor 412 of the camera
controller 4 transmits a control signal and its feedback to the
camera controller 4 and the camera operation result processor 413
on the basis of the caméra operation command given from the
communication controller 411, respectively.

The camera operaticn resulﬁ processor 413 transmits the
feedback given from the camera cperation result processor 412 and
its feedback and the picture'daté given Zrom the videc capture
unit 42 to the communication controller 411 as the operation
result.

Next, the operaticn ef the zemote~controlled caméra-
picture broadcast system acccrding to thé first embodiment is
explained below with reference to Figs. 5 to 7.

An input from a user (for example, an éperation demand

fororientaticn-changeand/o:zbomingofthecgmeraapparatus5),
REPLACEMENT SHEET
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{the canmera operation result processor 313 transm SR@LA%;EMEBT
e

t%&ET f bedback

i "OPERATING' to the-client 1 in question through t k 2a
" (steps A303 and A304). The feedback " OPE hasibeen
transmtted from ra server

3 to the conmmuni cation controller 133 of the

.....

18

which is usually applied by a mouse and/or a keyboard, is given
to the input processoxr 131 of the data processor subsystem 13
through the input device 11 of one of the clients 1.

The input processor 131 of the client 1 interprets the

input thus given and judges whether the input is normal or not

in the step Al0l1 and Al02, respectively.

If the input is not normal, the input processor 131
transmits a feedback “ERROR” to the display controller 132 in the
step-Allo . Thedisplaycontroller 132 controls the display devic;e
12 to display the feedback “ERROR” on its screen, therebynotifying
that the input is in exrror.

' If tﬁe input is normal, the input processor 131 transmits
a feedback “"CONNECTING” to the display controller 132 in the step
Al03. The display controllexr 132 controls the display device 12
to display the feedback “CONNECTING” on its scraeen. Then, the
input processor 131 transmits a camera operatién demand
corresponding to the input to the communication controller 133
to the canera server 3. Inresponse to the camera operation demand
thus transmitted, the communication controller 133 in the client
1 in question transmits or sends- the camera operation demand thus
received to the camera server 3 through the computer network 2a
in the step Al04.

Next, the communication controller 133 tjudges whether a

feedback is transmitted from the camera server 3 through the
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client 1 through the network 2a, is displayed on tihe-screenof e {di spl ay
device 12 by the display controller 132 (steps AlLQ5

The canera operation denand proctessor 312 of the c vthi ch
has transmtted the feedback "OPERATING', = transmts atji on

command to the conmmuni cati on controlh r 314 of the canera server 3jon the

basis of the canmera operation demand "horizontal yetattomof—=+70T¢err],

vertical coMmitern
this, the

transmitted from £he camera server 3, the display controlier 132

controls the display device 12 to display the feedback thus

‘transmitted on its screen in the step Al06. If the a feedback

is not transmitted from the camera server 3, the flow is jumped

to the step A110, thereby displaying the feedback “ERROR” on the. .

screen of the display device 12.

Subsequently, when the feedback is transmitted from the
camera server 3, the communication controller 133 judges whether
the transmitted feedback is “OPERATING” or not in the step A107.

If the transmitted feedback is '“OPERATING#, the
commhgica.tion controller 133 judges whether an operation resuilt
or a feedback is transmitted from the camera server 3 or not in

the step A 108. If the transmitted feedback is not “OPERATING”,

‘the flow is ended.

If the operation result or feedback is judged to be
transmitted from the camera server 3 in the step A 106, the display
controller 132 co’ntrols the display device 12 to display the
operation result or feedback ox its screen in the step Al109.

Fig. 6 shows the flowcl_w.a:c'of the data proces;sor subsysten
31 of the camera server 3.

As shown in Fig. 6, the camera operation demand processor
312 interprets the | operation demand transmitted to the

communication controller 311 thzough the computer network 2z :in

ettwozlORer bk, nandiz atve sgepfALSS ] i MESthe foedlgERNEE O



communi cation controller 314 of the server 3 transmits %SWWE anera
operation command to the canmera controller 4 through it M 2b (step
A305) . The operation command of "horizontal] notati-oR—of——+),
vertical rotation of -10[err], and zo@® ng of 10 tides" thus transm {ted
to the communication controller 411 of ‘the canera ceatrotter—=2T3

i nt er pr et'gtk BtephA3faner Bheper the otamersrmperaplon etamand §or ¢ des smf ,3 17nd
then, this command is judged as normal (steps A 401 and A402) . Thus, a

control sj\Ghipds GAtEEONeNdperation demand thus transmitted is normal

or not in the step A302.

- If the operation demand is nét nomal, the camera -
operation demand processor 312 transmits a feedback “!-:-RROR" to
the camera operation result processor 313. Then, the camera
operation result processcor 313 transmits the feadback “ERROR-"’_.
thus received to the communication cc;ntroller 311, and further,
the communication controller 311 transmits the feedback “ERROR”
thué received to the client 1 in question through the network 2a.
Thus, the display controller 132 contrels thé-display device 12
to display the feedback “ERROR” on its screen in the step A309.

| If the operation demand is normal, t:hé camera operation
demand processor 312 judges whether the camera apparatﬁs- 5 isl
‘available or not on the basis of the information about the state
{for example, other user is operating the camera apparatus 5) c.:f
tlie camera apparatus 5 in the step A303.

If the camera apparatus S is5 not available, the canmera
operation demand processor 312 transmits a feedback “UMAVAILABLE”
‘to the camera operation result processor 313. The feedback
“UNAVAILABLE~ thus transmittéa is further sent to the display
controller 132 of the client 1 in question, thereby displaying
the feedback “UNAVAILABLE” on its screen by the display device

12 in the step A307.



the transmtted command, i.e., "horizontal rotation of +70[err], vertical

rotation of -10[err], and zoom ng of 10 tines", is transmtted to the

canera apparatus 5 by t he canera operation command processo r

camera controller 4, thereby operating the canera
28 apparatus 5 according to the contr signal (step A 403).

If the camera apparatus 5 is available, the camera -
operation demahd processor 312 transmits a feedback “OPERATING”
to the camera operation result processor 313. The feedback
“OPERATING” is further sent to the displ'ay contraller 132 of the
client ] in question through the conmunication controller 311 and
the network 2a, thereby dispi_aying the feadback _“OPERAfING" on
its screen in the step A304.

Then, the camera operation demand processor 512 transmits
or sends the camera operation command corresponding to the
received camera operation demand to the communication controller
314. Inresponse to the camera cperation command thus transmitted,
the communication controller 314 transmits or sends the camera
ope"z:ation command thus received to the camera controller 4 t:'hrouéh
the computer'network 2b in the step A30S. |

Subsequently, the communication controller 314 judges
whether a camera operation result or a feedback is transmitted
from the camerz controller 4 or not through the computer network
2b in the step A306. If the camera operation result or feedback
is transmitted from the camera controller 4, the camera operation
result processor 313 transmits or sends the camera operation
result or feedback thus received to the communication controller
311. In response to this, the communication controller 311
transnits the camera operation result or feedback Lo the client

1 from which the camsra operation demand has been Transmitred.
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- When the caneral operation of "horizontal rotation of +70[-err], vertical
rotation of -10[err], and zoom ng of 10 tines" has been conpleted, the
present picture data, which is produced by the video capture unit 42, is
transmtted to the comuni cation controller 411 of the camera controller 4
as the operation result. The picture dta is obtained by converting the
vi deo signal acquired b)t/ the canera apparatus 5 using the video capture
unit 42. | §hrpugbokibe RETWRTK 2ehdn dheusteRtRdABeontrol ler 411 of the
canera controller 4 transnits or sends the operation result (i.e., the

If the camera operation result or feedback is not

transmitted from the camera controller 4, the camera operation
result processor 313 transmits or send's the feedback “ERROR” to
the communication controller 31i. In response to this, the
communication controller 311 transmits the ;anéra .operatiqn
result or feedback to the cliént 1 from which .:.he camera operation
demand has been transmitted through the x'xatwor‘k 2a in the step
A309. ' |

Fig. 7 shows the flowchart of the data processor subsystem
41 of the camera controller 4, | : bt

As shown in Fig. 7, the camers operation conmand processor
412 interprets the camera operation command tzansmit‘ted to the
communication controller 411 through the computer network 2b in
the step A401. Then, the camera operation command processor 412
judges wheth:;r the cperation command thus transmitted is noxmal
or not in the s?:ep A402.

If the operation command is not no;:ma.l, the camera
ogeration command processor 412 transmits a feedback “ERROR” to
tri? camera operation resuit:. 'proce'ssc;r 413. In response to this,
the camera operatioﬁ result processor 413 sends -t‘he feedback

“ERROR” to the camera server 3 through the network 2b in the step
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picture data) to the canera server 3 through the network 2b (step A404)
Then, the operation result (i.e., the picture data) which has been
transmitted to the conmunication controller 314 of the canera server 3
through the network 2b, is sent to t comuni cation controller 311 of
the server 3 by the canera operation résult processor 313. In response to

this, the comuni Thttim cperatilde codhing dalficthal PRt bhssrs Agdtationr.
the picture data) to the client 1 in question - fromwhich the canera
command precessor 412 transmits a control signal to the camera
apparatus 5 on the basisof the received camera operation comﬁand,
thersby operating the camera apparatus 5 accord.tng to the camera
operation demand from the user in the step A403.
The camsra operation result processor 413 transmirs the
picture data to the communication controller 411 as the opezation .
result, where the picture data is derived from conversion of the
viiieo signal at. the time thé camera operation has been finished
by the video capture unit 42. The pi.cture data as the camera
operation result is transmitted by the communication controller
411 tothe camera server 3 thiough the network 2b in the step A404.
With the remo}:e-controlled camera-picture bzroadcast
system according to the first embodinent of the present invention,

" the camera server 3 is connected to the clients 1 through the
computer network 2a and to the camera controller 4 through the
computer natwork 2b. This means that the camera controller 4 is
not directly connected to the clients 1, which iz unlike the
pz'-_eviously-descrihed conventional remote-controiled camera-~
picture broadcast system. |

Also, the operation demands transmitted £rom the clients
1 are received by the camera server 3 provided betwsen the clients
1 and the camera contzoller 4, and thereafter, the operation

cormmands corresponding tg ands thus received are
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operation demand has been sent through the conputer network Za (steps A306
and A308). . The operation result (i.e., the picture data), which
has been sent to the communication controller 133 of the client 1-i-n. .-
ggestion, i s displayed on the screen of abe Qisplay device 12 by
transmitted to the camera controller 4 by the camera sarver 3 as
necessary. Thus, there 1s no possibility that an infinitely-
incr§'asing 1oad.. is applied to the ca:iera controllexr 4 and the
computer network 2b connected thereto even when the use of a lot-
L. of unspecified users is cogcentrated on this system;
Koreover, since the inquiry about the state of the camera
apparatus 5 occurs synchronized with the 'operatian ‘-demangs
transmitted from the clients 1, there is no need to always or
continuously interconnect the cane:é centroller 4 with the camera
sever 3 through the computer network 2b. |

As a result, the camera coﬁtroller ‘4. and the computez

i network 2b connected theretg need not have high performance, which
decreases the cost of hardware and network for the use of a lot
of unspecified uéers.

Because the camera controller 4 is not directly utilized
by the clients 1, thg camera cancrclle:; 4 does. not tend o operate
unstably due to l&ad change and/or unjust access even if the
broadcast systenr is used by a lot of unspecified users.

Thus, the necessity of maintenance of the cameza
c.i-mtroller 4, which is usually located at a dist-ant place, is
decreased. |

Further, +the access authority is acquired tc ke

synchronized with the transmission of the operation demands

transmitted from the clients 1. Also, the hoiding time of the




the display controller 132 (steps A107, Al08, ‘and A109). ‘ Thus, the
pi cture data corresponding to the canmera operation demand of "horizontal
rotation of +70[err], vertical rotation of -10, and zoom ng of 10 tines",
whi ch has been inputted by the inpuzsdeyice 11, is displayed on the screen
of the display device 12 of the cli-€nt 1 in question.
SECOND EkidcesiEAdthority is Bbde. t8 enidlisi sdidwithin @pehart pexiod whegl i ents
1 and the canera server 3 of a renote-controlled camera-picture broadcast
the camera apparatus 5 is actually operated by the operation
commands .

Accordingly, the overhead is lowered even on use by a lot
of unspecified users.

Fig. 13 schematijcally shows the concrete operation of the
remote-controllied camera-picture broadcast system according to
the first embodiment of the present invention.

In Fig, 13, it is supposed that the camera apparatus §
is capablae of rotation and zooming operations, and the camera
apparatus 5 is in the available state.

‘ It is assumed that a camera operation demand or a user

input of “horizontal rotation of +70°, vertical rotation of =

10°, and zooming of 10 times" 1s given to the input device 11 of

one of the clients 1 of this system, where the content of this
operation command is included within the permissible range of this
camera apparatus 5.

The input processor 131 of the client 1 interprets the

input cf “horizontal rotation of +70° wertical rotation of -

10°, and'zooming of 10 times" and'judges it as a normal input {steps

Al101 and A102}. In this case, the input processor 131 transmits

a feedback “CONNECTING” to the d.isplay controller 132, thereby.

displaying the feedback “qumg&g_tiscr‘een (step A103).
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system according to a second enbodi nent of the present invention,
respectively. The system according to the second enbodi nent has
the same configuration as that of the first embodi ment except that the
operation of the clients 1 and the carrera server 3 are different.
Therefore, the structural explanation, the systemis omtted here for

the chients 116 tA5ea;She inpyy wr?é? s dak it S b R s A

105 to A107
the input or camera operation demand of “ho:;zontal rotation of

+70°, vertical rotation of -10°, and zooming of 10 tinmes” to the
communication controllexr 133, In #aspons’e to this, the
communication controller 133 of the client 1 transmits or sends
the camera operation demand to the communication controller 311

* of the camexa server 3 through the computer network 2a (step A104).

. The camera operation demand "horizontal rotation of +70°,

vertical rotation of -10° and 2zooming of 10 times" thus

transmitted to the comuniéation. controller 311 -is then
interpreted by the camera operation demand p:;ocessor 312 of the
caine:a sexver 3, and the demand is judged as normal {steps A301
and A302). Since the demand is judged as normal and the camera
apparatus 5 is supposed to be available, the camera operation
demand proéessor 312 of the camera server 3 judges that the camera
: apparatus 5 is available.

Subsequently, the camera operation demand processor 312
of the camera gerver 3 transmnits or sends the feedback YOPERATING”
to_.ﬁha camera operatrion result processor 313. In res:'ponse to this,
thé camera operation result processor 313 transmits or sends the
feadback “OPERATING” te the client 1 in question through the
computer network 2a (steps A303 and A304). |

The feedback “OPERATING”, which has been transmitted from

e—toony

[
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in the flowmhart of the first enbodiment of Fig. § eR As
shown in Fig. 9, the operation of the camera servdr s the
first enmbodi nent except that the step A 304 in tHe he¢ first
enbodi ment of Fig. 6 is omtted. : Fig. 14 |sghematically sho t he

concrete operation of the renot e-corg_,r ol | ed canera-
system according to

the ¢amera server 3 to the communication controller 133 of the
- client 1 through the network 2a, is displayed on the screen of
the display device 12 by the display controller 132 ({steps Al1l05
and Al06).
. The camara operation demand processor 312 of the camera
server 3, which has transmitted the feedback “QPERATING”,™
transmits a camera operation command to the communication

- controller 314 of the camera server 3 on the basis of the camera

operation demand "horizontal rotatien of +70°, vertical rotation

of -10% and zooming of 10 times". In response to this, the

communication controller 314 of the server 3 transmits or sends
the camera operation command to the camera controller 4 through

the network 2b (step A305).

The operation command of "horizoental rotation of +70°

vertical rotation of =-10°, and 2zooming of 10 times" thus

transmitted to the communication contreller 411 of the camera
controllsr 4 is intexpreted by the camera operaticn command
processor 412 thereof, and then, this command is judged as normal

{steps A 401 and A402). Thus, a control signal coriesponding to
the transmitted command, i.e., "horizental rotation of +70°,

vertical rotation of -10°, and zoomingof 10 tmes“ , ig transmitted

to the camera apparatus Sby the camera operation command processor.

412 of the camera controller ¢, thereby opsrating the camera
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This congrete
i rgg 80haEsdrent jexcept

30 the second enbodi nent of the present invention.
operation is substantially the sanme as that of th
that the step of transm ssion of the feedback "OP
server 3 to the client 1 and the st of processin
"OPERATING' is omtted. - Wth the renote-cpntrolled
br oadcast apmasatus at @eehyding thethecoontrsmih&di ePh& #033ent
invention, there is an additional advantage that the load to the clients 1

" When the cameral operationof "horizontal rotationof +70°,

—+

vertical rotation of -10°, and zooming of 10 times" has been

completed, the present picture data, which‘ is produced by the video
capture unit 42, is transmitted to the cbmunication éontrollar
411 of the camera controller 4 as the operation result. The_
picture data is ocbtained by converting t:he video signél acquired
. by the camera apparatus 5 using the video capture unit 42. In
response to this, the communication controller 411 of the camera
controller 4 transmits or sends the operation result (i.e., the
picture data) to the camera server 3 through the neﬁwork 2b {(step
A404) . v S
Then, the 0peratio-n result (i.e., the picture data) which
has been transmitted to the communication controller 314 of the
.can-tera server 3 through the network 2b, is sent to the
communication controller 311 of the server .3 by the camera
operation result processor 313. 1In re_s;_aonse to thig, the
communication contxoller 311 sends the operation result (i.e.,
th_e picture data) to the clientl in questicn from wh.jf.ch the camera
oéeraticn demand has been sent through the computer network Za.
{(steps A306 and A308}.
The operatiorn result (i.e., the picture .dat'a)_, which has
been sent to the communication controller 133 of the client 1 in

question, is displayed on the scraen of the display device 12 by



and the conputer network 2b can be decreased when the performance of at
| east one of each client 1 and the conputer network 2b is not high, in
addition to the sanme advantages as those of the first enbodinent.

THI RD EMBCODI MENT Figs. 10A and910B, 11A and 11B, and 12 show t he

operation of the clients 1, the canmera server 3, and the canera controller
4 of a renthe-dbsplay|eentraided- piBet ysteds FldtasAldBst ard 43880 ding to a
third enbodi ment of the present invention,

- - Thus, the picture data corresponding to the camera

opération demand of "horizontal rotation of +70° vertical

rotation of -10°, and zooming of 10 times”, which has been inputted”

by the input device 11, is dis_played on the screen of the display
REPLACEMENT SHEET

device 12 of the client 1l in question.

S SECOND EMBODIMENT 08 OCT 1998

. Figs. 8 and 9 show the operation of the ciients 1 and the |

T camera sexrver 3 of a remote-controlled camera-picture broadeast
system according to a second exbedinent of the present inventi;m.
respectively.

Tha system according to the second embodiment has the same |
configquration as that of the first embodiment except that the
operation of the clients 1 and the camera server 3 are different.
.Therefore, the structural explanation of the system is omitted
here for the sake of simplification.

As shown in Fig. 8, the cperation of the clients 1 is the
same as the first embodiment except that the steps A 105 to Al07
i:}_ the flowchart of the first embodiment of Fig. 5 are omitted.

As shown in Fig. 9, the operation of the camera server
3 is the same as the first embodiment except that the step A 304
in the flowchart of the first embodiment of'E‘;Lq.. 6 is omitted.

Fig. 14 schematically shows the conc‘:;ete operation of the

remote-centrolled camera-picturs broadcast system according to



respectively. The system according to the third enbodi nent has the
sane configuration as that of the first enbodi nent except that the
operation of the clients 1, the canera server 3, and the canmera controller
4 are different. Therefore, th&0 structural explanation of the

systemis ommtted here for the sake of . ,
the second embodiment of the present invention.

This concrete operation is substantially the same as that
of the first embodiment except that the step of transmission of
- the feedback “OPERATING” from the caméra server'3 to the client
1 and the step of processing of the feedback “OPERATING” is
 omitted. -
with the :moté-coﬁ&oiled camera-picture broadcast
system according to the second exbodiment of the present invention.
there is. an additional advantage that the load to the clients 1
and the computer network 2b can be decreased when the performance
of at least one of each client 1 and the computer network 2b is
not high, in addition £o the same adyantages as those of the first
eml;odiment. |
THIRD EMBODIMENT
E‘J';gs . 10A and 10B, 11A and 11B, and 12 show the operation
of the clients 1, the camera server 3, and the camera controller
. 4 of a remote-controlled camera-plicture broadcast system
according to a third embodiment- of the present invention,
respectively.
.. The systen according to the third embodimex;t has the same
configuration as that of the first embodiment except that the
eperation of the clients 1, ths camera server 3,_ and -the camera

controller 4 are different. Therefore, the structural

explanation of the systerm

here: for the saxe of

T ShicT
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31 sinplification. The operation of the client 1 is
same as that of the first enbodiment except for thepd
di f f erence. : As shown in Figs. 10A and 10B, pr e+
whet her the feedback is transmtted fromthe caneralserver 3. .0L...N0
step A108, .the communi cation controll 133 of the {cli &8 QLC]O&?? es
the in-operation data is transmtted from:? '

PLACEMENT) SHEE

simplification.

. The operaticn of the client 1 is substantially the same
as that of the first embodiment except for the following
difference. _

As shown in Figs. 10A and 10B, priecr to the :-)udgment
whether the feedback is transmitted from the camera server 3 or
not in the step A108, the communication controller 133 of the
client 1l judges whether the in-operation data is.tranamitted from
the -canera server 3 o&: not in the step Bl0l. Here, the in-
operation datameans the picture data during the desired operation

of the camera apparatus 5.

-

If the in-operation data is transmitted from the camera
server 3, the display controller 132 controls the display device
12 to display the in-operation data on its scraen in the step B102.
Following this, the step Al08 is carried out.

If the in-operation data is not transmitted .from the
camera server 3, the flow is jumped from the step B101 to the step
Al08 without the step Bi02.

After the step A 109 or AllQ0 {s carried out, the

communication controller 133 of the client 1 judges whether the

in-operation or post-operation data is transmitted from the

camera server 3 or not in the step B103. If the in-operation data
or post-operation is transmitted from the camera server 3, the

display controller 132 controls the display device 12 to dispiay



the canera server 3 or not in the step B101. Here, the in-" operation-data
means the picture data during the desired operation .of the canera
apparatus 5. ' If the in-operation data is transmtted fromthe
canera server 3, the display controller 132 controls the display device

12 to display the in-operation data c its screen in the step B102
Follow ng this, the step A108 is carriged qut. If the in-operation

data is in-operatiod oF PRstroperatien dataon Stsgaraen i the $ReRd from
the step B101l to the step

B104. If none of the in-operation and post-operation data are
transmitted from the camera server 3, the flow is jumped from the
st_ei: B103 to END without the step B104. _ )

The operation of the 'ca:'néra sgﬁez 3 of the system
according to the third embodiment is substantially the same as
+  that of the £irst embodiment except for the following difference.

As shown in Figs. 1l1A and 115, prior to tbé judgnent
whether the feedback or camera operation result is transmitted
from the camera cont;oller 4 or not in the step A306, the
communication controller 314 judges whether the in~operation data
is frﬁn;mitted fzam.tge camera controller 4 or not in the step
B301. If the in-operation data is transmitted from the camera
controller 4, the communication controller 314 transmits the
in-operation data to the client 1l in question in the step B302.
1f the in-operation data is not transmitted from the camera
controller 4, the £low is jumped from the step B301 to A306 without
the step B302.

After the stap A 307, A308, or A303, the cqmmnnication
coxi;croller 314 Yudges whether the in-operation or pest-operation
data is t#ansmitted from the camera contreller 4 or not in the
step.8303 . Here, the post-operation data meané the picture data
acquired after the desired operation of the camera apparatus 5

S
1
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A108 wit hout the step B102. After the step A 109 or A110 is
carried out, the communication controller 133 of the client 1 judges
whet her the in-operation or post-operation data is transmitted fromthe
camera server 3 or not in the step B103. If the in-operation data or
post-operation is transmtted fromthe gmgnera server 3, the display

controller 132 conbiqhs {08 3Rt T in fataer past SopesRih is transmitted

from the camera controller 4, the display controller 132 controls
the display device 12 to display the in-operation or post-
operati'on data on its screen in the step B304. If£ none of the I-~
in~operation and post~operation data are not transmitted'- from the
calmera controller 4, the flow is jumped from the step B303 to END

* wz.thout the step 8304.

| The operation of the camera controllerd is substantlally
the same as that of the first embodigxent except for the following

i

difference.

As shown in Fig. 12, after the step A403-inwhich the camera
. operation command processor 412 sends a control signal to the
camera apparatus 5 to thereby opsrate the camera apparatus S, the
camera operation result processor 413 transmits or sends the
‘in-operation picture data to the communication sontroller 411 in
the step B401, where the in-operation picture data is derived from
conversion of the video signal at the time the camera apparatus
5 is in operatic;n by the wvideo captb.re unit 42. Then, the flow

is jumped to the step A404,
After the step A404 in which the camera operation result
is sent to the camera server 3 or the step A405 {inwhich the feedback
“ERROR” is sent to the camera sezver 3, the camera ope.ration result

processof 413 transmits or sends the post-operation picture data

to the camera server 3 in §& where the post-operation

HEPMCEMEN{ SHEET
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32 the in-operation or post-operation data on its screen in the step
B104. If none of the in-operation and post-operation data are’ transmtted -
fromthe canmera server 3, the flowis junped fromthe step B103 to END ,
wi t hout the step B104. The operation of the canera server 3 of the
system according to the third enbodi ngpt is substantially the sane as

picture data is derived from conversion of the video signal at

the time the camera apparatus 5 has been finished by the video
capture unit 42. |

Fig. 15 schematically shows the concrete opexation of the -

. :emote-controlled camera-picture broadcast system accczding to

‘the third embodiment of the present inventionm.

This concrete operation is substantially the same as that
of the‘_first embodiment except for tha to'llc;wing difference.

As seen from Figs. 13 and 15, the steps before the steps
Al_401 to A403 are the same as those in the first embodinment.

In the steps A 401 and A402, the operation command of
"borizontal rotatiom of 470° vertical rotation of -10°, and
zooming of 10 times” transmitted to the communication controller
411 of the camera controller 4 is interpreted by the camera

operation command processor {12 thereof, and then, this command

is judged as normal. Thus, a control signal corresponding to the
transmitted command, i{.e., "horizontal rotation of +70°, vertical
rotation of ~10°%, and zooming of 10 times", is transmitted to the

camera apparatus 5 by the camera operation command processor 412

of the camera controeller 4, therebyoperating the camera apparatus

5 according to the control signal in the step A 403.
Subsequently, the in-operation picture .da‘s‘:a is sent %o

the camera server 3 in the same way as the case of the operaticn
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that of the first enbodi nent except for the follow ng différence.

As shown in Figs. 11A and 11B, prior to the judgnent whether the feedback
or canera operation result is transmtted fromthe canmera controller 4 or
not in the step A306, the comrunication controller 314 judges whether the
I n-operation data is transmtted fro he canera controller 4 or not in

the step B301 f I on mtte fro he caner a
controller AP @%h?ggf ??S S%FI "é}' 3ﬁ§7ﬁq ?ﬁ'—soﬁﬁ?‘&t i on
data to the cllent J,ln(iuestlonlnthe step 8302.

te the cl:.en’c from which the camera operation demand has been

sent {steps B30l and B302). The in-operation picture data is
—— displayed on the screen of the display device 12 by the display -
controller 132 (steps AIO‘J, Al08, and Al09).

The post-operation p;cture data, which is derived from
conversion of the video. signal after the camera operation is
completed by the video capture mit 4, is transmitted to the camer'a
server 3 in the szame way as the post-operation result {step B402),
'fhen, the post-operation plcture data is sent to the c-lient 1 from
which the camera operation demand has been sent (steps B303 and
' B304}. The po_st—operation pleture data is displayed on the screen

o_'f the display device 12 by the display contzroller 132 {steps B103
and Bl04).

With the remote-controlled camera-picture broadcast
systen according to the third embodiment of the present invention,
there ig an additional advantage that not only'the operation result
but alse the post-operation and in-operation piéture data can be
transnitted to the clients 1, in additicn to the same advantages
as those of the first embodiment.

E‘OUB.fH EMBODIMENT
Figs. 16 to 18 show a remote-controlled camera-picture

broadcast system according to a fourth embodiment of the present

{nvention. - REPLACEMENT SHEET |
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If the in-operation data is not transnitted fromthe canera -controller 4,
the flowis junped fromthe step B301 to A306 without the step B302.
After the step A 307, A308, or A309, the conmunication controller 314
j udges whet her the in-operation or post-operation data is transmtted
fromthe canera controller 4 or not in4he step B303. Here, the
post - operation data neans the picture data acquired after the desired
operation of the cAsmeemfiponafig. 16, the systemcaoqureing to the fourth
. exbodiment has the same configuration as the first embodiix\ent
except that each of clients 1’ is connected to a camera sarver
3’ througﬁ the Internet 2a’ in which the Hyper-Text Transfer -
Protocol (ETTP) is usually used for data transmission.
Each of the clients 1’ has the configu:ation shown in Fig.
» 17, and the camera servex 3’ has the configurat:.on shown in Fig.
18. .
As shown in Fig. 17, unlike the £irst enbodiment, a data
processor subsystem 13’ has a web browser program 134 and a
document 135 written by the Hyper-Text Markup Language (HTML)
about the operation ,°f the camera apparatus 5. An input processor
131’, a display controller 132/, and a communication processox
133/ ‘are included in the HTML document 135. The information or
data transmission between the input processor 131/ and the display
device 12, between the display controller 132’ and the display
device 12, and between the communication processer 133' and the
canmara sexver 3’ is carried out through the web browser progranm
134.
| As shown in Fig. 18, unlike the first embodéi.ment. a data
processor subsystem 317 of the camera server 3’ has a web server

program 315 and a Common Gateway Interface (CGI} program 316 for

the purpose of gperating the camera apparatus 5. A communication

contrcller 311¢ is included i

the CGI program 316.
REPLACEMENT Sprey



33 If the in-operation data or post-operation is transmtted from
the canmera controller 4, the display controller 132 controls the display
device 12 to display the in-operation or post- operation data on its
screen in the step B304. If none of the in-operation and post-operation
data are not .transmtted fromthe

7
With the remote-contiolled camera-picture broadcast
- system according to the fourth embodiment of the present invention,
bacause of the above-described configuratien, if each of the
clients 1’ is simply equipped with the web browser proéram 134-
capable of connection to the web server program 315 in- the camera
server 3, the camera apparatus 5 is able to be operat.ed by the
client 1’ without any dedicated programnor any dedicated computer
} network for remote—-controlling the camera apparatus 5 from the
clisnts 1’.
As a result, this system facilit;ates the access of a lot
of unspecified users.
It is needless to say that the Internet 2’ may be replaced
with 2 local area network (LAN) in order to restrict the users
within a narrow range.

FIFTH EMBODIMENT

Fig. 19 shows a remote-controlled camera-picture
broadcast syste;n according to 2 fifth embodiment of the present
invention, which has the same configutation as the first
embodiment except that a plurality of camera appa;atﬁses S and
'a":plurality of camera controllers 4 are equipped;

The ¢amera apparatuses 5 are d.‘-.rectly connacted to the

corresponding camera controllers 4. The camera contrcllers 4 are

connected To a ¢amera server 37 through the computer network 2b.
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canera controller 4, the flowis junped fromthe step B303 to END w thout

the step B304. The operation of the canera controller 4 is
substantially the sane as that of the first enbodi nent except for the
following difference. As shown in Fig. 12, after the step B403 in

whi ch the canera operation comand processor 412 sends a control signal to
the canmera apparatus 5 to thereby oper3e§te the canera apparatus 5, the

camera operation result processorsﬂ.’ﬁitﬁmﬁmior sends the

- Fig. 20 shows a remote-controlled camera=picture
broadcast system according to a sixth embodiment of the present
invention, which has the same configuration as the f:‘.:st‘-
ambedinent except that the ‘camera controller 4 is connected to
the camera server 3 through a RS232C cable 2b’. ﬂis cable 2’
is included in the network in this specification.
, In the above-described first to sixth émbodimants, only
) the picture data acquired by the camera app_aratus oI apparatuses
5 is used as the operation result. However, it is needless 'to
say that any other data such as the weather or sight-seeing
information may be added to the operation .result by the camera
controller 4 or the camera server 3, and that the picture data
and the added data may be designed to be watched on the display
devices 12 in the clients 1 or 1’.,

In the remote~controlled camera-picture broadcast system
according to thg present invention, any network such as public
telephone networks, packet switched networks, and soc on may be
used if it is capable of inter-terminal communicatien or

data~transmission.

———pa—...
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i n-operation picture data to the comunication controller 411 in the step
B401, where the in-operation picture data is derived from conversion of
the video signal at the time the canera apparatus 5 is in operation by the
video capture unit 42. Then, the flow is junped to the step A404.

After the step A404 in which the canera oiéeration result is sent to the

canera server 3 or t :ste ' L4C ﬂ?@% | 0

t he canera server 3, hﬁﬁgkcghnéfggsggf'g?fiogo%%{lﬂfte%% ocessesor nt@%ﬁ??é‘{é
or sends the post-operation picture data

. beeen de%crii:ed, %).t is to be understood that modifications will

be apparent to those skilled in the art without departing from

"the spirit of the invention. The scope of the _1nventio§; '

. therefore, is to be determined solely by the following claims.
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et

to the carrera ser the step B402, where hEERié@F“'bJErall \

34 pi ctu w l i&ﬂﬂ“ﬂd -from conversi on of the €0 signal t the tinme
t he came s been finished-by thejvi de¢8 ﬂg‘ptm& nitt 42.

Fig. 15 scherratlcally shows the concreté oper atijo t he

What is claimed is:

1. A remoteé-controlled camera-picture broadcast systen
comprising: -

a camera apparatus for acqui:ing 2 picture and producing’
a videec signal of said picture.

a camera cént:olle; for controlling said camera
apparatus; |
. a camera server connected to said camera controller
» through a first network;
clients connected to said camera server through a second
network; , ' i
each of said clients transmitting an operation demand for
said camera appara.‘cus to said camera se:vér through said second

" network according to an input of a user;

. said camera server receivin§ said operation demand
. transmitted from said client into which the input of the user is
applied, and transmitting an operation conmand corresponding to
said operation demand received to said camera controller through

§$id first network: )
- said camera controllér contrelling said camera apparatus
according to said operation lcomand transmitted.from said camera

server so that said camera apparatus acquires a picture and

produces a video signal of said picture:



r enot e- cont ture broadcast system according-to the third
enbodi nent lm Im "Immm ‘“Event I on. This concrete operation is
substanti al I*y tthetsatre ®s *that of the #lrst enbodi nent except for the

foll ow ng differ en?‘ai&ll camera ¢Sn€REILAY QEckh 9’§n%1§a3@dvi1§eo tdird EPS e

before the steps to AA03 are the sane as those I1n the first
enbodl ment . ste 401 and_A40 op op. comma
“hori zont al ¥R ﬁ%%’%?rggﬁf&‘f%y%ﬁ‘% iR rFo?éQ?‘Eﬁrﬁ}ﬁ ST%% LT 5% ng
of 10 tines" transmtted to the conmunication controller
video signal to a picture data, and transmitting said picture data
to said camera server through said first network; and
said camera server transmitting sald picture data
.. geceived through said second network to said client from which

said operation demand has been transmitted, thereby displaying

said picture of said picture data on a screen.

2. The system as claimed in claim 1, wherein each of said first

and second networks is a computer network.

. i
i

3. The system as claimed in claim 1, wherein said first network

is a computer network and said second network is the Internet.
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411 of the canera controller 4 is interpreted by the canera operation
command processor 412 thereof, and then, this command 1is judged as nornal.

Thus, a control signal corresponding to the transmtted command, i.e.,
“horizontal rotation of +70[err], verticgl, rotation of -10, and zoom ng of
10 tinmes", is transmtted to the canera apparatus 5 by the canera

oper ation comanfEMGTECONTROZLEY CAMERAPICTUREBROADRTAST SYSTERDY

operating the canera apparatus 5 according to the control signal in the

step A 403. ABSTRACT Subsequently, the in-operation picture data is sent
to

A remote-controlled camera-picture broadcast system is provided, which
decreases the cost of hardware and network for the use of many unspecified users. This .
system is comprised of a camera apparatus (5), 8 camera controller (4), a camera server
(3) comnected to the camera controller (4) through a first network (2b), and clients (1)
connected to the camera server (3) through a second network (2a). Each of the clients
(1) transmits an operation demand for the camera apparatus {5) to the camera server (3)
through the second network (22) according to an input of a user. The camera server (3)
receives the operations demand from the client (1) and transmits an operation command
corresponding to the operation demand to the camera controller (4) through the first '
network (2b). The camera controller (4) controls the camera apparatus (S) according to
the operation command so that the camera apparatus (5) acquires a picture and produces
‘2 video signal of the picture.

Fig. 1
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the canera server 3 in the sane way as the case of the operation
35 result (step B401). Then, the in-operation picture data is sent to the
client 1 fromwhich the canmera operation demand has been sent (steps B301

and B302). The in-operation picture data is displayed on the screen of the
di spl ay device 12 by the display

L of 22
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controller 132 (steps A107, A108, and A109). The post-operation

pi cture data, which is derived from conversion of the video signal after
the canera operation is conpleted by the video capture unit 4, is
transmtted to the canera server 3 in the sane way as the post-operation
result (step B402). Then, the post-operation picture data is sent to the
client 1 from whibh the canera operation demand has been sent (steps B303,
and B304). The post-operation picture %qge?és di spl ayed on the screen of
the display device 12 by the display co t;o er 132 (steps B103

F1G. 2

~ TO/FROM CAMERA SERVER

A
" COMPUTER NETWORK
22
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DATA PROCESSOR v
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N, N 132
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INPUT DEVICE
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and B104). Wth the renote-controlled camera-picturé broadcast
.system according to the third enbodi nent of the present invention, there
is an additional advantage that not only the operation result but-also the
post-operation and in-operation picture data can be transm-tted to the
clients 1, in addition to the sane advantages as those of the first

enbodi nent . FOURTH EMBODI MENT Figs. 16 to
18 show a renpte-control | ed canera- pi ct 8ref 22

FIG. 3
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broadcast system according to a fourth enbodi nent of the pr-esent

I nventi on. 36 As seen from
Fig. 16, the systemaccording to the fourth enbodi nent has the sane’
configuration as the first enbodi ment except that each of clients 1' is
connected to a canera server

d-0f 22
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3" through the Internet 2a' in which the Hyper-Text Transfer Protocol

(HTTP) is usually used for data transm ssion. Each of the clients
1' has the configuration shown in Fig. 17, and the canera server 3' has .
the configuration showm in Fig. 18. As shown in Fig. 17, unlike

the first enbodinent, a data processor subsystem 13' has a web browser
program 134 and a docunent 135 witten bgf- ge Hyper - Text Markup Language
(HTM.) about the operation of the camé?a a% aratus 5. An input processor

FIG. 5 o
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e ——

131", a display controller 132', and a comuni cation processar 133" are
included in the HIM. docunent 135. The information or data transm ssion
between the input processor '131'.and the display device 12, between the
di splay controller 132' and the display device 12, and between the
comuni cati on processor 133" and the canera server 3" is carried out

t hrough the web browser program 134. As shown in Fig. 18, unlike
the first enbodiment, a data processor subsystem 31' of the canera server

3' has a web server
8 of 22
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program 315 and a Comnmon Gateway Interface (CE) program 316 for the
pur pose of operating the canmera apparatus 5. A conmunication controller
311" is included in the CA program 316.

37 Wth the renote-controlled canera-picture broadcast system
according to the fourth enbodi nrent of the present invention,

b of 22
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because of the above-described configuration, if each of the clients 1' is
sinply equi pped with the web browser program 134 capable of connection to
the web server program 315 in the camera server 3, the camera apparatus 5
is able to be operated by the <client 1' w thout any dedi cated program nor
any dedi cated conputer network for renpte-controlling the canera apparatus
5 fromthe clients 1'. As a result, this systemfacilitates the
access of a lot of unspecified users.
B of 22
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It is needless to say that the Internet 2' may be replaced wth a | ocal
area network (LAN) in order to restrict the users wthin a narrow range.-
FI FTH EMBODI MENT Fig. 19 shows a renote-controll ed canera-picture
broadcast system according to a fifth enbodi mrent of the present invention,
whi ch has the sanme configuration as the first enbodi nent except that a
plurality of camera apparatuses 5 and a plurality of canera controllers 4

are equi pped.

d of 22
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The canera apparatuses 5 are directly connected to the corr.espondi ng
canera controllers 4. The canera controllers 4 are connected to a canera
server 3" through the conputer network 2b.

38 SI XTH EVMBODI ME Fig. 20 shows a
renote-controlled canera-picture :

10 of 23
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broadcast system according to a sixth enbodi mrent of the present invention,
whi ch has the sanme configuration as the first enbodi nent except that the
canmera controller 4 is connected to the canera server 3 through a RS232C
cable 2b'. This cable 2° is included in the network in this specification.
In the above-described first to sixth enbodinents, only the picture data
acquired by the canera apparatus or apparatuses 5 is used as the operation
result. However, it is needless to say that any other data such as the
weat her or sight-seeing 11-of 22
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information may be added to the operation result by the canera controller
4 or the canera server 3, and that the picture data and the added data may
be designed to be watched on the display devices 12 in the clients 1 or
1 In the renote-controll ed canera-picture broadcast system
accordlng to the present invention, any network such as public telephone
-networ ks, packet sw tched netmnrks, and so on nay be wused if it is capable

of inter-terninal conmuni cati on or data-transm ssion.
12 of 22
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39 VWiile the preferred forns of the present invention have been
described, it is to be understood that nodifications will be apparent to
those skilled in the art without departing from the spirit of the

i nvention. The scope of the invention, therefore, is to be determ ned
solely by the follow ng cl ai ns.

R-of 22
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40 What is clained is: 1. - A renote-controlled canera-picture

broadcast system conprising: a canera apparatus for acquiring a
pi cture and producing a video signal of said picture;

14 of 22
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a canera controller for <controlling said canera apparatus;

canera server connected to said canera controller  through a first
clients connected to said canmera server through a secone P
each of said clients transmtting an operation dena dRﬁEkACtg.‘ BRI &
apparatus to said canmera server through said second st Wwor k accordiing to
an i nput- of a user; I% of 22
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sai d canmera server receiving said operation demand transnmtted fromsaid
client into which the input of the user is "applied, and transmtting an
operation conmand corresponding to said operatlon demand received to said
canera controller through said first network;
controller controlling said canera apparatus accordi qumeamMWHpSHdﬂ] n

command transmtted fromsaid canera $ET¢C55 SO t hat spi g—eamera—dpparjatius
acquires a picture and produces a vi deo S|gnal of saif p'%ﬁftﬁﬂ“ﬁﬁ%
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41

pi cture.produced by said camera appar at us,

converting sai

a picture data, and transmitting said picture data
t hrough said first network; and

said picture

from whi ch
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