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REMOTE-CON'!'ROLLED CAMERA-PICTURE BROADCAST SYSTEM 

BACI<GP.OUND OF THE INVENTION 

l. Field of the Invention 

The present invention relates to a reinote-controlled 

calllera-:-picture broadcast system and a.ore particularly, to a 

remote-controlled calrlera-picture broadcast syseem that 

facilitates the use of a lot of unspecifie~ use~s through a 

computer network, which is applicable to a video-.onitoring 

2. Description of the Prior Ar~ 

Conventionally, the remote-controlled cam.era-picture 

broadcast systems of this sort have been used to acquire a picture 

by operating or cont:rolling at least one video came~a mounted at 

a dis~ant place through a computer network. 

An eXalnple of the conventional remote-controlled 

camera-picture broadcast systems is disclosed in the Japanese 

Non-Examined Patent Publication No. S-265742 published in 1996, 

which is comprised of a first worJcstat.ion to which .a video camera 

is co~ected, a second workstation, a third workstation to which 

a display monitor is connected, and a fcurt:h workstation to which 

a display monitor is connected6 These four works~ations are 

interconnected toqether by a network. 
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Picture t~ansmission/reception software and caltl.era 

control sel:ver so:ftware are installed :tnto the first workstation .. 

Caiaera manaqem.ent: server software for tnanaqing the video cam.era 

is installed in:t:o t.he second workstation. Picture 

transmission/reception softwa~e 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 workstation. 

The cam.era management server software 1nstalled into the 

second workstation communicates with the cainera control server 

installed into the first workstat.ion to update or renew the stat:e 

of the video cam.era connected to the first workstation at any time. 

Also, the camera management server software notifies regularly 

the caia.era control client sof~ware installed in~o the third and 

'fourth workstations o! the camera state. 

If the user or operator of the third (or fourth) 

worksca~ion operates the video camera connected to the first 

workstation, th.e cam.era contro: client software in the third (or 

fourth) workstation issues a :equest of access to the camera 

manaqement server software in t:.e second workstation e.xclusively 

manaqinq the camera prior to transmission of a cam.era operation 

command. If this request: of access is permitted by the camera 

management server software in t~e second workstation, the camera 

management:. server soft-ware tra~smits a camera operation comm.and 
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directly to the cam.era control server software in the first 

workstation to which the video caera is connected. In response 

to t:.hi.s camera opei:ation COlt\It'.and, the pic.tu:r:e 

transmission/reception software in the first workstatioh 

transmits the picture information acquired by the video camera 

directly to the picture transmission/reception software in the 

. third {or fourth) works1:ation. 

If this request of access is not pexmi tted. by the camera 

manaqem.entserversoftwara, thecam.eraro.anaqem.entserversoftware 

transmits a :message notifying the refusal of access to the camera 

control client software in the third (or fourth) workstation. 

With the conventional remote-controlled camera-picture 1 

broadcast system. disclosed in the Japanese Non-Examined Pi!.tent 

Publication No. 8-265742 as described above, however, there are 

"the following three problems. 

A first problem is tha: t.he cost of the hardware and t~e 

network becomes hiqh to ens;;ire or secure the satisfact:ory 

performance of the conventiona: broadcast system even for t:he use 

of a lot of unspecified users. The is caused by ~he following 

reason. 

The use of a lot of unspecified. users tends 'to be 

concentrated on the camera control server software in the first 

workstation which is usually aioU.n't.ed. on a distant place. Also, 

the interconnection amonq tha cam.era control server software, th.e 
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camera .management server software, and the c:8lnera control client 

software need to be always secured for 'the purpose of the inquiry 

and notice of the st.ate of the video can.era.. These facts require­

the high performance of not only the camera control server software 

and the first workstation but also the network connected thereto, 

~esultinq in high cost of the hardware and the network. 

A second problem is that the necessity o~ JD.aintenance o.f 

the camera control server software and ~he first workstation 

becomes high in order to ensure the stable operation for a 1ot 

ef unspecified users. This requires the camera control server 

software and the first workstation to be located at a place 

facilitatinq maintenance, which limits the loeatio?i of the video 

cam.era also. 

The second problem is caused by the fac:t that the cmera 

'control server software and the first workstation tend to operate 

unstably due to load chanqe and/or unjust access since the 

broadcast system is used by a lot of unspecified users. 

A third problem is· that the overhead tends to be larqe 

on use by a lot of unspecified ~sers, the reason of which is as 

follows. 

If the user o! the th:i.rc workstation operates the video 

camera, a request for access needs to be transmitted by the camera 

control client software in the ~hird workstation to the camera 

:management sertta_r_ Sll.ft:w.a...ra_in t!:~ second workstation in order t.o 

iiliiiiifr 
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acquire the access authority. After the user acquires the access 

authority,. a camera control command is tranainit:ted by the camera. 

management sei:ver software in the second work:station to the camera 

server software in the first workstation according to the access 

authority, thereby opera~inq the camera connected to the first 

workstation. 

Accordinqly, the waiting time for this camera operation 

f~om the instruction input by the user to the start of the eaiuera 

operation tends to be lonq. Especially, when the transmission 

speed of the computer network is not high, t:he waiting time will 

be longer. 

Also, to ensure the camera opera~ion, 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 the present invention is to 

provide a rem.ote-cc:~:trolled camera-picture broadcast system that 

decreases t:he cost of ·hardware and network for the use of a lot 

of unspecified use:s . 

. Another object of the present: invention is to provide a 

remote-controlled camera-pictu::-e broadcast syst.em that needs not. 



------------------------------ ----

6 

high performance of a camera controller and a net.work conneci:ed 

there-ro. 

Still another obj eet of the present invention is to -

provide a remot:e-controlled camera-picture broaclc:ast system. that 

decreases the necessity of maintenance of a camera controller 

located at a distant place. 

A further object of the present invention is to provide 

a rell\Ote-controlled c;:a:m.era-pictu.re 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 descriptipn. 

A remote-cont:rolled caiuera-pieture bi:oadcast system 

according to the present invention is comprised of· 

a cam.era apparatus for acquiring a piet.ure and producing 

a video signal of the picture, 

a camera. controller for cont.rolling the cam.era apparatus, 

a camera server connect-ed to the camera controller 

~hrough a first network, and 

clien~s connected to ~he camera server through a second 

network. 

Each of the clients transmits an operation demand for the 

camera apparatus to the cam.era server through the second network 

according to an inpu~ of a use~. 

1iii1i1iiT 
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The camera server receives the operation demand thus 

transmitted from the client: into which the input of the user is 

applied, and t:ransmi ts an operation command corresponding to the 

operation demand thus received t'.o the camera controller through 

the first network. 

The cam.era controller controls the cam.era apparatus 

according to the operation command thus transmitted from. the 

camera sen-er so that the camera apparatus acquires a picture and 

produces a video si9tlal of the picture. 

The camera controller receives the video siqnal 0£ the 

picture produced by the camera apparatus, converts t~e video 

siqna~ to a picture data, and transmi~s the pictune da~a eo 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 ~ransmitted, thereby displaying the 

picture of the picture data on a screen. 

With the .:remote-controlled camera-picture broadcast 

systein. according to the present. invention, the cam:era server is 

connected to ~he clients throuqh the second network and is 

connected to the camera controller through the firs~ network. 

This means that the camera controller is not directly connected 

to the clients, which is unlike the previously-described 

conventional rem.ote-co:ltrolled camera-!)icture broadcast: system. 
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Also, the operation demands t:ransiuitted from the clients 

are received by the Caln.era se:cve::; prov..i.ded between the clia.n.ts 

and t:he eain.era control.ler and then, the operation comnaands -

co%responding to the operatioh demands thus received are 

t~ansmitted to the cam.era controller by the ealll.era server as 

necessary. Thus, there is no possibility that an infinitely­

increasing load is applied to the cam.era: 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 st.ate of the camera 

apparatus occurs synchronized wi t:h the operation demands 

transmitted from ~he clients, ~here is no need to always or 

continuously interconnect the camera controller with the camera 

sever throuqh the first network. 

As a :result, i:he camera controller and t.he first network 

~onnected thereto need not have hiqh performance, which decreases 

the cost of hardware and network fer the use of a lot of unspecified 

users-

Because the ca:mera controller is not dire~tly utilized 

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

unst:ably due to load change and/or unjust access even if the 

broadcast syste~ is used by a lot of unspecified users. 

Thus, the necessity cf maintenance of t:he camera 

controller, which is usually :~cated a~ a distant place, is 
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decreased. 

Further, the access authority is acquired to be 

syn.ch::onized wi ~h the trans.mission of the operation· deinands 

trans~itted from the clients. Also, the holdinq tillle of the 

access authority is able to be limited within a short period when 

t:he CaJn.e:r:a apparatus is actually operated by the operation 

comm.ands. 

Accordingly, the overhead is lowered even on use by a lot 

of unspecified users. 

In a p~eferred embodiment of the system according to the 

present invention, each of the first and second networks is a 

computer network su~h as a so-calle~ Local Area Net~ork (LAN} ~ 

In another preferred embod.iJJtent of the sys~em according 

to the present invention., the first network is a computer network 

such as a so-called Local Area Network (LAN) and the secondne.t:work 

is the Internet. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In order that the present invention may be re~dily carried 

into effecc, i~ wi!l now be described with reference to the 

accompanying drawings. 

Fig. l is a block diagram showing the overall 

conf iqUration of a remote-controlled cainera-picture broadcas~ 

system according to a first embodiment of the present invention. 
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Fig. 2 is a block diagram showing the configuration of 

the clfent of the remote-controlled cam.era-picture broadcast 

system according to ~he first embodiment of Fig. l. 

Fig. 3 is a block diagram showing the configuration of 

the cam.e:t:a server of the remote-cont:rolled cam.era-picture 

broadcase system according ~o the first embodiment of Fig. 1. 

Fig.. 4 is a block diagralt\ showing the con:figu~ation o:f 

the camera controller and the camera apparatus of the remote­

controlled cam.era-picture broadcast: system according to t:he first 

embodiment of Fiq. 1. 

Fig. S is a flow ehar1: showing the operation of the client 

I of l:he remote-controlled camera-picture b~oadcast system 

according to the first embodiment of Fig. l. 

Fig. 6 is a flow chart: showing the operation of the c:ainera 

server of the remo'te-c:ontrolled camera-picture broadcast system 

aceordinq to the first embodiment of Fiq. l. 

Fiq. 7 is a flow chart showing the operation ot the came:a 

controller of the remote-controlled camera-picture broadcast 

system according to the first embodiment o! Fig. l. 

Fiq. 8 is a flow chart showinq the operation of the client 

of the re.m.o't.e-controlled camera-pict.ure broadcast s·yst:em 

accordinq to a second embodiment of the present invention. 

Fiq. 9 is a flow chart showing the operation of the Ca.mera 

server of t:he rem.oi:e-controlled camera-picture broadcast system 
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according to the second embodiment of Fig. 8. 

Figs. lOA and lOB are a flow clial:'t showing t:he opel:'ation 

of che client of the remote-controlled calll.era.~pieture br~adcast . 
system accordinq to a third embodim.ent of the present invention .. 

Figs. llA and 11B are a flew chart showing the operation 

of the cam.era setver of the remote-controlled cam.era-picture 

broadcast system according to the third etllbodi:m.ent of 'Fiqs. lOA, 

lOB,. and 12. 

Fig. 12 is a flow chart showinq the operation ot the cam.era 

controller of the remote-controlled cam.era•pic:t\lre broadcast 

system. accordixiq to the thi•d embodiment of Figs:. lOA, lOB, and 

12. 

Fiq. 13 is a schematic view showing the con.eret:e operation 

of the remote-controlled camera-picture broadcast system 

'according to the first embodiment of Fig. 1. 

Fig. 14 is a. schematic view showin9' the concrete operation 

of the remote-con~rolled cam.era-picture broadcast syste~ 

according to ehe second embodiment of Fig. 8. 

Fig. 15 is a schematic vie\.! showing the concrete operation 

of the remote-controlled camera-picture broadcast system 

according to the third embodiment of Figs. lOA, lOS, and 12. 

Fig. 16 is a block diagram showing the overall 

confiquration of a re1n0~e-con~rolled eamera-pict\.lre broadcast 

system according to a fourth ei:-.hodiment of the present invent:ion. 
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Fig. 17 is a block diag~am. showing the configura~ion of 

the client of ~he-remote~con~rolled earn.era-picture broa~cast 

sys~e~ according to the fourth embodiment of Fig. 16. 

Fiq. le is a block diaqram showinq the contiquration of 

~he ca:mera server of the remote-controlled cam.era-pieture 

broadca.st system according to the fourth embodiment of Fi9. 16. 

Fig. 19 is a block diagram showing the overall 

conf ~quration of a remote-controlled camera-picture broadcast 

system acc:ordihq to a fifth 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 elt\bodi.ment of the present invention. 

DETAILED DESCR!~TION OF THE PREFERRED EMBODIMENTS 

Pref erred embodiments of the present invention will be 

described in detail below while referring to the drawings 

at:tached. 

FIRST lMBODIMENT 

As shown in Fiq. l, a remote-con~tolled camera-picture 

broadcast system a.cco!:"ding to ~ first embodiment of the present 

invention is comprised of clients l, a cam.era server 3 connected 

to the clients 1 through a computer network 2a, a camera cont:roll.er . 

4 connected to the camera server 3 th.rouqh a computer network 2b, 

and a camera appara-:us 5 cor-.nected directly "to the camera 
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con~roller 4. 

Each of the ~lients l receives an input from a user and 

displays an output on its screen. 

The camera apparatus 5, which. is capable of various 

operations suc:h as rotation and zooming under the control of the 

camera controller 4, acquires a moving picture and outputs a video 

signal of the pic~ure to the camera cohtroller 4. 

The camera controller 4, which controls the camera 

apparatus 5, receives the video signal of the picture that has 

been acquired ot shot in the camera apparatus s, c:onverts the video 

signal to a picture: data, and transmits the pi.c:ture data to the 

client 1 in question. 
I 

The cal'O.era server 3 mediates between the clien~s 1 and 

the cam.era controller 4. Specifically, the camera server 3 

: receives t:.he opera.'tion demands transmitt:.ad from. the clients 1 

throuqh the computer nei:work 2a and then, transmi t:s them. t.o t!:'le 

camera con~roller 4 ~hrough 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 ~::ansmits the data or information 

between the clients 1 and the cam.era 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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Each of the c1ient~. lf: has the configuration as shown in 

Fig. 2. 

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

accepting an input from a user, a display device 12 for di_splaying 

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

under the program. control. 

· The data. processor subsystem 13 ha.s an input prcc;essor 

131, a display controller 132, and a communication controller 133 

to eon~rol the communication with the camera controller 4 • 
. 

The input processor 131 of the data pJ:ocessor subsystem 

13 of the client 1 ana1yzes tlie camera operationdaand transmitted 

from; the input device 11. Tthen, the input proces,so:r 131 transmits . 
~he analyzed camera operation demand and i~s feedback to the 

co:mm.un1eation controller 133 and the display coni:roller 132, 

·respectively. 

The display controller 132 contl:'ols tha display device 

12 to thereby display the feedback from the input processor 131 

and the cam.era operation. result a.nd feedback transmitted from t:he 

communication controller .133 on the screen of th~· device 12. 

The co~.munication con~roller 133 transmits the cam.era 

operation demand from t:he input processor 131 to the camera server 

3 through the computer network 2a. Also, the COltlltLUnication 

controller 133 trar.smits the camera operation result and its 

feedback qiven from ~he camera server 3 through the computer 
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n~twork 2a ~o the display controller 132. 

The camera server 3 has the configuration as shown ill. Fig. 

3, in which a data processor subsystem. 31 operated under the 

progr~ control is provided. 

The dat~ processor subsystem 31 is equipped· with a 

co:mm.unic:ation controller 311 'to 'the clients l, a cam.era operation 

demand processor 312, a camera operation r~sult processor 313, 

and a co:mmuni~ation controller 314 to control the transmission 

with the camera controller 4. 

The communication controller 311 transmits the camera 

operation demands which have been sent through the computer 

network 2a from the clients l to the camera operation demand 

processor 312 • Also, the communication controller 311 transmits 

the camera operation result and its feedback which have been 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 qiven from. the 

communication controller 311 and then, judges whether the camera 

control demand 1s able to be transmitted to the camera controller 

4 on the basis of t:he operation state of the cam.era apparatus 5 

qiven from. the ccl'lml.unication controller 314 or not. If the camera 

control demand is able to be transmitted to the camera controller 

4, the camera operation demand processor 312 transmits a camera 
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operation command correspondinq to the analyzed camera. operation 

demand and its feed.ba:ck to the com:m.unication controller 314 and 

the camera operation result p~ocessor 313, respectively. 

The cam.era operation result processor 313 tran.S~ts the 

analyzed eaiaera. operation result or it:s feedback qiven f::om. the 

comt\Unication controller 314 and the feedback given trom the 

camera operation demand processor 312 to the couuuunication 

controller 311 ... 

The communication con~roller 314 transmits 'the camera 

opera'tion comm.and qi ven from the camera operation deina."ld 

processor 312 to the camera con~roller 4 through the computer 

ne.t:work 2b. Also, the communication controller 314 i:ransmi~s the 

cam.Qra operation. result and its feedback given from. t:h.e ca.""Uera 

controller 4 through the computer network 2b to the ca."T..e:a 

operation result processor 3l3. Furthe:, the communi.cation 

controller 314 transmits the inform.at.ion about the sta~e o: t.1.a 

camera apparat.us S to the camera operation der.iand processor 3 :2. 

The c~era controller 4 bas the confiquration as show~ 

in Fiq. 4, in \.lhich a data processor subsystSt 41 operat:ed unde:­

~he prograin control and a video capture unit 42 for conve:tinq 

the video siqnal of the picture given from the camera appa=a-:us 

S to the picture data are provided. 

The dai::a processor st.Wsyste.m. 41 is equipped wi ~'h a 

com."t\unica.t:ion concrclle:- 4lJ. _t_G ~q_rii;;:o~ __ t:_he t:a-c.s:"J.:ssior. wi -:h -::::e 

iiifiWf 
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camera server 3, a cam.era operation command processor 412, and 

a cam.era operarion result processor 413. 

The communication controller 411 transmits the cam.era 

opeta~ion command which has been sent from the cam.era server 3 

throug'h the com.pu'Cer network 2b to the camera operation coJnmand 

processor 412. Al.so, the communication controller 411 transmits 

the camera operation result and i t.s feedback whicl;i have been 9'i ven 

from the camera operation result.processor 413 to the cam.era server 

3 through the computer network 2b. 

The camera operation command processor 412 of the camera 

controller 4 transmits a control siqnal and its feedback to the 

camera cont::coller 4 and t:he cam.era operation result processor 413 

on the basis of the cam.era operacion command given f~om the 

communication controller 411, respectively. 

The camera operation result processor 413 transmits the 

feedback given from. the camera operation result processor 412 and 

its feedback and the picture cata given !rom ~he vi4eo capture 

unit 42 to the communication controller 411 as the operation 

result. 

Next, the operation cf the remote-controlled cam.era­

picture broadcast system according to the first embodiment is 

explained below with reference to Figs. 5 to 7. 

An input from a user (!er example, an operation demand 

for orient:.at.ion-c:han<J'e and/or zooming oft.he camera appc;ratus 5), 

11tiii1llilr 
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which is usually applied PY a mouse and/or a keyboard, is given 

to the input ~rocessor 131 of the data processor subsystem 13 

throuqh the input device 11 of one of the clients 1. 

The input processor 131 of the client 1 inte.rprets the 

input ~hus given and judges whether the inpu~ i.s nomal or not 

in the step AlOl and Al02, respecti~ely .. 

If the input is not normal, the input processor 131 

t.ransmits a feedback "ERROR'' to the display controller 132 in 1:he 

step AllO.. The display controller 132 controls the display device 

12 to display the feedback "ERRoaw on its screen, t.herebynotifying 

that the input is in error. 

If the input is normal, the input ptiocessor 131 transmits 

a feedback "CONNECTING" to the display controller 132 in the step 

Al03. The display controller 132 eontrols the display device 12 

to display the feedback \\CONNECTING" on its screen. Then, the 

input processor 131 transmits a cam.era operation demand 

corresponding to the input to the communication controller 133 

to the camera server 3 . In re·sponse to the camera operation dem.and 

thus trans:mi ti:ed, t:he communication controller 133 in the clien-c 

1 in question transnd. ts or sends the caxnera operation 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 transmit~ed f;~~-~he ~ame~a server 3 through the 
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coll\puter network 2a or not in 'the step AlOS. If the feedback is 

- t:ransmi~ted from .the camera server 3, the display controller 132 

controls ~he display device 12 to display the feedback thus 

transmitted on its screen in ~he st:ep Al06. If the a feedback 

is not transmi tt:ed from the camera server 3, the flow is jumped 

to the step AllO, thereby displaying the feedback "EN\Oll" on the 

screen of the display device 12. 

Subsequently, when the .feedback is transm1 tted from the 

camera server 3, the communication controller 133 judqes whether 

the transmitted feedback is "OPERATING" or not in the step Al07. 

If the transmitted feedback is ·~OPERATING", the 

communication controller 13:3 judges whether an operation result 

or a feedback is transmitted from the camera server 3 or not in 

the step A 108. If the transmit-:ed feedback is not "OPERATING'', 

'the flow is ended. 

If the operation result or feedback is judged to be 

trans1t1.itt:ed from the camera server 3 in th.e step A lOS, the display 

controller 132 controls the display deviee 12 to display the 

operation result or feedback o~ its screen in th~ step Al09. 

Fig. 6 shows the flowcha!"t of the data processor subsy.st.em 

31 of the camera server 3. 

As shown in Fiq. 6, the camera operation demand processor 

3l2 interprets the operation demand transmitted to the 

colnm.unication controller 311 t~=ouqh the computer network 2a .in 
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the step A301. Then, the camera operation demand processor 312 

judges whether the operation demand thus transmitted is nont\al 

or not in the step A302. 

If the operation demand is not normal, the camera -

operation delt'land processor 312 t.ransm.i ts a feedback "ERROR" to 

the cam.era opera~ion •esult processor 313. Then, the Caln.era 

operation result processor 313 transmits tha feedback "ERR.OR# 

thus received to the communication cont.roller 311, and further, 

the communication controller 311 transmits the teedback "ERROR." 

'thus received to the client 1 in quescion throuqh the network 2a.. 

Thus, the display controller 132 controls the·display device 12 

to display the feedback "ERROR" on iits screen in the step A309. 

If the operation demand is normal, the camera ope•ation 

demand processor 312 judges whether the camera apparatus· S is 

available or not on the basis of the informatio?l. about the state 

{for example, other user is operating the cam.era apparatus 5) of 

the cam.era apparatus S in the step A303. 

If the camera apparatus S is not available, the camera 

operation demand processor 312 transmits a feedback "UNAVAILABLE" 

to the camera operation result processor 313. The feedback 

\\UNAVAILABLEH thus transmitted is further sent to the display 

controller 132 of the client l in question, thereby displaying 

the feedback "UNAVAILABLE" on fts screen by the display device 

12 in the step A307. 
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If the camera appara.tus 5 is available, the cam.e.ra 

operation demand processor 312 transmits a feedback "OPERATING'' 

to the camera operation result processor 313. The ~eedback 

"OPE~TING" is further sent to the display cont:roller 1~2 of the 

client l in question through the communication ~o:ntroller 311 and 

the network 2a, thereby displaying the feedback "OPERATING" on 

its screen in the step A304. 

Then," the camera operation demand processor 312 t;ransmi ts 

or sends the camera operat:ion command corresponding to the 

received ca:mera operation demand to i:he communication controller 

314. In response to the camera operation·o~l'llll!.aii'd.1:hus transmitted, 

the coD1IUunicat1on con~roller 314 tr~s.m.its or seads the cam.era 

operation coil111\and 'thus received to the camera con1:roll.er 4 through 

the computer network 2b in the step A30S. 

Subsequen~ly, ~he comnunication controller 314 judges 

whether a camera operation result or a feedback is trans:::nitted 

from the c:amera control.ler 4 or not: throuqh the computer network 

2b in the step A306. If the camera operation resul~ or feedback 

is t.ransmit:.ted from the omera controller 4, ~he camera operation 

~esult processor 313 transmits or sends the camera operation 

.result or feedback thus received to the communicat:ion controller 

311. In response to t.his, the comm.unication controller 311 

transmits the camera operation result or feedback to the client 

l from which the camera operat1on demand has been transmitted 

liilOr 
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through the network 2a in the step A308. 

If the camera operation result or feedl>ack is not 

transmitted from the camera controller 4, the came~a opera~ion . . 

result. processor 313 transinits or sends the feedback ~ERB.01\" to­

the communication controller 311. In response .to this, the 

coWl\unication controller 311 transmits the ca.11era operation 

result or f eedbacJc to the client 1 from which 1;!2.e c~ra cperation 

demand has been trans?D..i tted th:r:ouqh the network 2a in the step 

A309 .. 

Fig. 1 shows the flowchart of the data p:toeessor subsystem 

41 of the camera controller 4. : . 

As shown in Fiq .. 7, the c:amer~ operatd.on command processor 

412 interprets the camera ope~ation command transmitted to the 

communication controller 411 through the computer network 2b in 

the step A401. Then, the camera operation coznmahd processor 412 

judges whether the operation command thus transmitted i.s nomal 

or not in the step A402. 

If the operation c:oinmand is not nomal, the ca?nera 

operation comm.and p:roc:essor 412 transmits a feedbat;:k "Ell01'." to 
. . . 

the camel:a operation result processor 413. In r:e$ponse to this, 

the ca1t1.era operation result processor 413 sends the feedback 

"ER~Oa" to the camera server 3 throuqh the network 2b in the step 

A405. 
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If the operation comm.and is normal, the cam.eta operation . 
command prgcessor 412 transmits a control signal to tAe camera 

apparatus 5 on the basis of the received cam.era operation command, 

thereby operating the cam.era appa::atus 5 accordihq to the cam.er~ 

operation demand from the user tii the step A403 . 
. 

The camera ope.ratiOll result processor 413 transmits the 

picture data to the communieation controller 411 as the opera~ion 

re$Ul t, Where the picture data is deri vad from conversio~ Of the 

video signal at the time the camera operation has been finished 

by the video capture unit 42. The picture data as the camera 

.ope:z:at1on result is transmitted by the commu11ication controller 

411 to ;the camera server 3 th.Jtough the network 2b in the step A404. 

With the rem.ote .... controlled camera-picture bi:oadcast 

systQDL according to the first embodiment of the present invention, 

· the camera server 3 is connected to the clients l through tha 

computer network 2a and ~o the cam.era controller 4 throuqh the 

computer nat:work 2b. Th.is means that the camera controller 4 is 

not directly connected to the clients 1, which is unlike the 

previously-described conventional remote-controlled camera-

p·icture broadcast systam. 

Also, the operation dell\ands transmitted from the clients 

l are received by the camera server 3 provided between the clients 

1 and the camera controller 4; and thereafter, the operation 

commands corresponding t9 the operation demands thus received are 

ii Iii UT 
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transmitted to the c;amera. controller 4 by the camera sarve.r 3 as 

necessary. Thus, there is no pCS!rsibtlity that an infinite1y-

1nereasinq load is applied to the camera controller 4 and ~he 

computer network 2b connected thereto even when the use of a lot­

of ·unspecified users is concentrated en this system. 

Moreover, since the illquiry about the state of the camara 

apparatus 5 occurs synchronized with the operation. demands 

transJaitted from the.clients l, there is no need to always or 

continuously interconnect the caera controller 4 with the eame:r:a 

sever 3 through the computer network 2.b. 

As a result, the cam.era controller "4- and the C01'\Puter 

network 2b connected ~ereto, need not ha.va hiqh performance, which 

decreases the cost of hardware and network for the use of a lot 

of unspecified users. 

Because the camera controller 4 is not directly utilized 

by the clients 1, the camera controller 4 does not t.end to operate 

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

broadcast system is used by a lot of unspecified users. 

Thus, the necessity of maintenance of 1:he camera 

controller 4, which is usually located at a distant place, is 

decreased. 

Further, the access authority i~ acquired to be 

synchronized with the transmi'ssion of the operation demands 

transmitted from the client$ l. Also, the holding time of the 
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access authority is able to be limited within a short period when 

the camera appa.ratu$ 5' is actually operated. by the operation 

commands. 

Accordingly, the overhead is lowered even. on use by a lot -

of unspecified users. 

Fi9. 13 schematically shows the c:oiiorete ope:r:ation ot the 

re21.ot.e:-con1:rolled camera.-~icture b:r:oadcast system according to 

the first embodiment of the present invention. 

In Fig, 13, it is supposed that the c81llera apparatus S 

is capable of rQtation ahd zooming operations, and the camera 

apparatus 5 is in the avai1able state. 

It is assU?n.ed that a camera operation demand or a user 

input: of ''horizonc.al .rotation of +70 11
, vertical rotation of -

10°, and zoominq of 10 times'' is given to the input device ll of 

one of the clients l of this system, where the content of this 

operation command is included within the permissible range of tbi.s 

Cal\\eta apparatus 5. 

The input processor 131 of the client 1 in~erprets the 

~-nput of "horizontal rotation of • 70°, verr.ical ."rotation of -

10°, and zoominq of 10 times" andjudqes it as a normal input (steps 

AlOl and A102}. In thi3 case, the input processo:c' 131 transmits 

a feedback ''CONNECTING" to th~ display controller 132, thereby 

displayinq the feedback "CONNtCTING" on its screen {step Al03). 

iliiiiOf 
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Then, the input processot' 131 of the c:lient 1 transmi t:s 

the inpu.t or eanera operation -detuand of "horizontal rotation of 

+70°, vertical rotation of -10°, and zoOJninq of 10 times" to the 

communication controller 133. In response to this, the 

c:~ication controller 133 of the client 1 transmits or sends 

the Camara operation demand to the CCl\Ul\unic:at:ion controller 311 

ot the camera server 3 through the cotnputeJ:network 2a (stepAl04). 

The camera opera.i:ion demand "horizontal rotation of +10•, 

vertical r_otation of -10°, and zooming of 10 times" thus 

t~ansmitted to the communication controller 311 ·is then 

interpreted i;,y the camera operation demand proc:essor 312 of the 
: 

camera server 3, attd the demand is judged as normal (steps A301 

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

apparatus 5 i= supposed to be available, the cam.era operation 

demand processor 312 of the camera server 3 judges that the cam.e:i:::a 

apparatus S is available. 

subsequently, the camera operation dem.an~ processor 312 

of the camera server 3 transmits or sends the feedDack "OPERATING" 

t().the camera operation result processor 313. In response to this, 

the camera operation result processor 313 transmits or sends the 

feedback ~oPE~TING" ~o the client 1 in question through the 

computer rietwork 2a {steps A303 and A304). 

The feedback "OPEP-AT!NG", which has been transmitted from 
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the Calt\era server 3 to the communication controller 133 of the 

client 1 through the natwork'2a, is displayed on the screen of 

the display deV'ice 12 by the display controller 132 (steps AlOS 

and Al06). 

The camera operation demand processol:' 312 of the camera 

server 31 which. has transmitted the f eedbaek "OPEM.TING'' . ' 
transmits a cam.era operation comm.and to the comun.ica.tion 

controller 314 of the cam.era server 3 on the ba8i.S of the camera 

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

0£ -10°, and ~c;>oming of 10 times". In i:esponse to this, the 

communication controller 314 of the server 3 t.ransmits or sends 

the camera operation comm.and to the camera controller 4 through 

the network 2b ($tep .A305) . 

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

vertical l:otation of -10°, and zoominq of 10 times" thus 

trans:tt1.itted to the communication controlle% 411 of the camera 

controller 4 is interpreted by the camera operation command 

processor 412 thereof, and then, this coltlll\and is judged as norm.al 

(steps A 401 and A402) . Thus, a control signal cortespond.ing to 

the transmitted command, i.e., "horizontal rotation of '1-70°, 

vertical rotati<;>n of -10°, a.nd zooming of 10 times", is transmitted 

to the cantera apparatus S by the camera operation conimand processor 

412 of the camera controller 4, thereby operatinq the Calt\era 
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apparatus 5 according to the cont.rel signal (step A 403) • 

- When the c_ameral operation of 1thorizontal rotation of +1 o0 , 

vertical rotation of -10•, and zoominq of 10 times" has been 

completed, the present picture data, which is produced.by t;he video 

cap'ture unit 42, is "transmitted to the communication controller 

411 Qf the camera controller 4 as ~he operati~ result. The 

picture data is obtained by converting the video signal 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 ~esult (1.e-, the 

picture data) to the camera server 3 through the network 2b (·step 

A404) • 

Then, the operation result (i.e., the pictura data} which 

has been transmitted to the communication controlle~ 314 of the 

cam.era server 3 t.h:rough the network 2b, is sent to the 

communication controller 311 of the server 3 by the camera 

operation result processor 313. In response to this, t:he 

communication cont:roller 311 sends the operation result (i.e., 

tl;le pictured.a.ta) to the client l in. question from. wh~ch the camera . . 

operation demand has been sent through the computer network 2a 

(steps A306 and A308). 

The operat.ior. resu.lt (i.e., the picture data), which has 

been sent to the eo~"nUnic:ation eohtroller 133 of the client l in 

question, is displayed on _~h~ screen of the display device 12 by_ 
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the display controller 132 (steps Al07, Al08, and A109). 

Thus, the picture data corresponding to the camera 

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

rotation of -10°, and zooming of 10 tihles", which has bee~ inputted -

by the input device ll, is displayed on the screen of the display 

device 12 of the client l in question. 

SECOND EMI!OOIMENT 

Figs. 8 and 9 show the operation of the clients l and the 

calllera server 3 of a remote-controlled camera-picture broadcast 

system. according to a second embodim.en't of the prasen.t invention, 

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 l and the camera server 3 are different. 

Therefo~e, the structural e~planation of the system is omit~ed 

here for the sake of simplification. 

As shown in Fiq. e, the operation of the clients 1 is the 

same as the first embodiment except that the steps A 105 to AlO? 

il_l the flowchart of the first embodiment of Fig. s· are omitted. 

As shown in Fiq. 9, the operation of the camera server 

3 is the same as the first embodiment except that the step A 304 

in the flowchat~ of the first e?abodimen~ of Fiq. 6 is omitted. 

B"iq. 14 schematically shows the concrete operation of the 

remote-controlled camera-pict.':lre broa~cast system according to 

illiITTiWlli 
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~he second embodiment of the present invention. 

Th"is concrete operation is substantially the same as that 

of the first embodill'l.ent except that the step of trans!ll.ission of 

the feedback "OPERATING"' from the camera. serve:r· 3 to the client 

l and the step of proce~sing of the feedback ~oPE:RATINGn is 

omittedo 

Wi. th the remote-controlled camera-picture broadcast 

system according to the second embodiment cf tht! present invention, 

there is an additional advantage that tha load to the clients l 

and the computer network 2b can be decreased when the performance 

of at least one of each client 1 an.d the computer·network 2b is 

not hiqh, in addition t;o the sane adyantaqes as those of the first 

embodim.en t:. 

THIRD EMBODIMENT 

Figs. lOA and lOB, llA and 118, and 12 show the operation 

of tha clients 1, tha camera server 3, and the camera controllel:' 

4 of a re1t1.ote-controlled camera-picture broadcast system 

accordinq to a third embodiment of the present invantion, 

respectively. 

The system according to the ~hird embodiment has t:he same 

configuration as that of the first embodiment except that the 

operation of the clients l, the camera serve.r 3, a.nd the came.ra 

controller 4 are different~· Therefore, the stl:'Uctural 

explanat.ion of the system is omitted he:te for the sake of 
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sim.plification. 

T.he operation of the client 1 is substantially the same 

as that of the first embodiment except for the following 

differenea .. 

As shown in Figs. lOA and lOB, prior to the judgment 

whether U1e feedback is trans?nitted from the came:r:a server 3 or 

not in the step A108, the communication cOhtroller 133 of the 

client l judges whether the in-opex;ation data is transm.i't~ed from 

t:he camera server 3 or not in the step BlOl. He:z:e,· the in­

operation data means the picture data d~ing the desired operation 

of the camera apparatl1s S. . . 

If the in-opez;ation data is transmitted front the camera 

server 3, the displa~ controller 132 controls the display device 

12 to display the in-operation data on its scraan in tha step Bl02., 

Following ~his, the s~ep AlOS is carried out. 

If the in-operation data is not transmitted from the 

camera se:z::ver 3, t:he flow is jumped from the st:.ep BlOl to the step 

Al08 without the step !102. 

Afcer t.he step A 109 or AllO is earried out, the 

colNt\unication controller 133 of the client l judges whether the 

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

camera se:rver 3 or not in the stap Bl03. If the in-operation data 

or post-operation is transmitte~ f•om the camera server 3, the 

display cont:.roller 132 controls t.he display device 12 to display 
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the in-operation or post-operation data on its screen in the step 

Bl04. If none of the in-operation'ahd post-operation data are 

transmi tt=ad f.r:o1n the camera server 3, the flow is j llml'ed from. the 

st~p 8103 to END without the step B104. 

·!b.e operation of the camera se::ver 3 of the system 

according to the third embodiment is •ubstantially the same as 

that of the ·fii-5t embodiment except for the followihg diffei;ence. 

As shown in Fiqs. llA and 11B, p.J:ior to the jUdgm.ent 

whe~her the feedback or camera operation result is transmitted 

from the ca.mara control1er 4 or not in the step A306, the 

communication controll:er 314 judges whethet' the-in-operation data 

is transmitted from the camera controller 4 or not in the step 
I I 

BJOl. If the in-operation data is transmitted from the camera 

controller 4, the communication controller 314 transJaits the 

i:n-operation data to the client 1 in question in the step 8302. 

If the in-operation data is not transmitted from ~he catnera 

controller 4 1 the flow i.s jumped. f:i;om the step 8301 to A306 wit:hout 

the step B302. 

Aftar the step A 307, A308, or A309, the communication 

•' 

controller 314 jud.c;es whether the in-operation or post-opera~ion· 

data is transmitted from the camera cont~oller 4 or not in the 

step 8303. 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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If the in-operation data or post-operation is t;c-ansaitted 

from the camera controller 4, the display controller 132 Cohtrola 

the displ.ay device 12. to display the in-operation or post­

operation data on its screen in the step B304. If -none of the 

in-operatioh a?J.d post-operation data are not t~ansmitt:eci from the 

camera controller 41 the flow is jumped from. the step B303 t:o END 

without 'the atep B304. 

fhe operation of the c8lne%a controller 4 is substantially 

th~ same as that of the first embodiment except for the following 

differexice. 

As shown in Fig. 12, after the step A403·in which the camera 

operation command p~ocessor 412 sends a control signal to the 

camera apparatus 5 to thereby operate the camera apparatus s, the 

camera operation result processor 413 tr~nsmits or sends the 

·in-operation picture data to the communica'tion controller 411 in 

the st:ep B401,. where the in-operation picture data is derived f.roltl 

conversion of the video signal at tha ti.m.e the cainera apparatus 
. . 

S is in operation by the video capture unit 42. Then, the flow 

is jumped to the step A404. 

After i:he step A404 in which the camera operation result 

is sent to the camera server 3 or the step A4 05 in which the feedback 

"DROP." is sent to the camera. se:ver; 3, the camera ope.ration result 

processor 413 transmits oz sends·. the post-operation picture data 

to the camera server 3 in the step B402., where t.he post-operation 



34 

picture data ~s derived from conversion of the video signal at 

the time the Calllera QPP-aratus S has been finished by the video 

capture unit 42. 

Fig. 15 schematically shows the concrete operation. of the -

remote-controlled camera-picture broadcast system according to. 

the third embodiment of the present invention·. 

This concrete operation is ~ubstantia~ly the same as that . 
of the first embodiment except tor the following difference. 

As seen from Fiqs. 13 and 15, the .$teps before the seeps 

A 4 01 to A4 03 are the same as those in the tirst embodiment. 

: In ~he steps ~ 401 and A402, the ope~ation command of 

"horiZ!ontal x:otation
1 
of ... 10•, vertical :rotation of -10°, and 

zocminq of 10 times" transmitted ta the communication controller 

411 of the camera controller 4 is interpreted by the camera 

op~ration command processor 412 ehereof, a~d then, this command 

is judged as normal. Thus, a control signal corresponding to the 

transmitted cowaand, i.e., "horizontal rotation of +10°, vertical 

rotat:Lon of -10°, and zooming of 10 cimes'', is transmitted to the 

camera apparatus S by the camera operation command processor 412 

of the cam.era controller 4, th.erabyoperatinq the cam.era apparatus 

5 according to the control signal in the step A 403. 

Subsequently, the in-op~r~tion picture data is sent to 

the ca.mez:a server 3 in the same way as the case of the operation 

iiiliUr 
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result (step B401) • Then, the in•op1a.ration picture data is sent 

tc 'the c:lie:nt l from which the cam.ez:a operation de?nand has been -
sent (steps ·9301 and B302) . The in-operation picture data is 

displayed on the screen of the display device 12 by the display 

controller 132 (steps AlOi, Al08, and A109). 

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 unit 4, is transmitted to the camera 

server 3 in the same way as the post-operation rasult (Step 8402). 

Then, the post-operation picture data is sent to the client l from 

whiCh the camera operation. deco.and has been seti~ (steps B303 and 

~304) . The post-operation picture data is displayed on the screen 

of the display device 12 by the display controller 132 (steps Bl03 

and B104). 

With the remote-controlled camer~-picture broadcast 

system according to 't.he third embodiment of the present invention, 

there is an additional advantage that not only the operation result 

but also i:he post-operation and in-operation picture data can be 

transmitted to the clients l, in addition to the same advantages 

as:: those of the first embodiment. 

FOU&Tfi EMBODIMENT 

Fiqs. 16 to 18 show a remote-controlled camera-picture 

broadca~t. system accordinq to a f~u::th embodiment of the present 

invention. 

. 111m1rmr 
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As seen from i'iq. 16, the system according to the fourth 

embodiment has the smu.e confiquration as the first embodi~ent 

except that each of clients l' is connected~o a CBl\era server 

3' through the Internet 2a' in which the Hyper-Text Transfer 

Protocol (HTTP) is usually used for data transmission~ 

Each of the clients l' has the configuration shown i.n Fiq. 

11 1 and the camera server 3' has the configuration shown in Fig. 

18. 

As shown. in Fig_ 17, unlike the fi'"st embodiment:, a data 

proces$or subsystem 13' has a web browser program. 134 and a 

document 135 writt~n by the Hype~·Taxt.Marku.p_ Language (HTML} 

a'bout the operation of the camera apparatus 5. An input processor 
I 

131', ·a display controller 132', and a communicationprocesso~ 

133' are included in the HTML document 135.. The information or 

data transmission between t:he input processor 1'31' and the display 

device 12, between the display controller 132' and the display 

device 12, and between the communication processor 133' and the 

cam.era. server 3' is carried out through th.e web browser prog'r~ 

134. 

As shown in Fiq. 18, unlike tha first eltlbodim.ent, a data 

processor subsyste:rn 31' of the camera server 3' has a web server 

p.rogram 315 and a Conunon Gateway Interface (CGI) program 316 for 

the purpose of operatin9 the came·ra apparatus S. A comnunication 

controller 311' is included in the CGI pro~ram 316. 
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With the remote-controlled camera-picture broadcast 

system accordinq to the fourth embodiment of the present invention, 

because of the above-described configuration, if each of the 

clients 1' is simply equipped with the web browser program 134 

capable of connect.ion to the web server program 315 in the camera 

server 3 1 the- camera apparatus s is able to be operated by the 

client 1' without any dedicated program nor any dedicated computer 

. 
network for remote-controlling the camera appa.rat:us 5 from the 

clients 11 • 

As a result, this system facilitates the access of a lot 

of unspecified users. 

It is needless to say that the Internet 2' may be replaced 

with a local a•ea network (LAN} in order to restrict the users 

within a narrow ranqe. 

FIFTH EMBODIMENT 

Fig. 19 shows a remota-controlled camera-picture 

broadcast system aeeordinq to a. fifth embodiment of the present: 

invention, which has t~e sa:ne confiquration a.s the first 

embodiment except that a plurality of camera apparatuses 5 and 
. . 

· a·:plurality of came:-a controllers 4 are equipped. 

The camera apparatuses 5 are directly connected to the 

corresponding camera controllers 4. The caera controllers 4 are 

connected to a eamera server 3" through the computer network 2b. 
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SIXTH EMBODIMENT 

Fiq. · 20 shows a remote-controlled camera-picture_ 

broadcast system according to a sixch embodiment ct· th~ present . 
invention, which has the saae confiquration· as the first-

ambodimexit exc:ept that the camera. controller 4 is connected to 

the camera server 3 through a RS232C cable 2b'. This cable 2' 

is included in the network in this specification. 

In the above-described. first to aixtb. embodiments, only 

~~e picture data acquired by the camera apparatus or apparatuses 

S is usad as the operation result. However, it is needless .. to 

say that any o~her data such as the weathe~ or ·sight-seeing 

information :maY, be added to the operation result by ~he camera 

controller 4 or ~he 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 1or1'. 

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 int:et-teJ:m.inal c~unication or 

data-transmission. 
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While the preferred forlll.s of the present invention have 

been described, it is ~o be understood that modifications will 

be a.ppat'en.t to those skilled. in the art without departinq from 

· the spirit ot the invention. The. scope of the _invention;· 

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

~. 
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Wha~ is clail!U!d is: 

1. A reinote-controlled camera-picture broadcast system 

comp:r:ising: 
. . 
a camera apparatus for ac:quiioi.ng a picture and producing· 

a video .signal of said picture; 

a camera controlle~ for controlling. said camera 

apparatus; 

a camera server connected to said camera controller 

throuqh a first network; 

clients connected to said camera server through a second 

network.; 1 

eac::h ot. said clients transmitting an opera1:ion demand for 

said c:am.e:r:a apparatus to said camera se~ver through said seeond 

· netwoX'k accotding to an input: of a user; 

said camera server receiving said opera~ion demand 

transmitted from said client into which the input of the user :Ls 

applied, and transm.ittinq an operation comtUanci corresponding to 

said operation demand received to said camera controller through 

said first network; 

said camera controller controlling said camera apparatus 

according to said operation comia.and transmitted from said camera 

server so that said camera a~paratus acquires a picture and 

produces a video signal of said picture: 
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said camera controller receiving said video signal of 

said picture produced by said calt\era apparatus, convert}.nq said 

video signal to a picture data, and tran$1Zlitt1ng said picture da't.a 

to said camera server through said first network; and 

said camera server transmitting said pict~re data 

~eceived through said second network to said clien~ troJD. which 

said operation demand has bQen tranam.ttted, thereby displaying .. 
said pic~ure of sa~d picture data on a seraan. 

2 •. ?he system as claimed in claim l, wherein each of said first 

and sec9nd networks is a c01aputer network. 

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

is a computer network and said second net.work is the Internet. 


