;e3ef\tfddel nnmds6t T\t}% TITLE OF | NVENTI ON VI RTUAL WAV SERVER FOR ENABLI NG
A SI NGLE DI SPLAY SCREEN OF A BROWSER TO BE UTI LI ZED TO CON PLAY
DATA OF A PLURALITY OF FILES WH CH ARE OBTAI NED FROM RESPE AND
TO SEND COVMANDS TO THESE SERVERS BACKGROUND OF THE | NVENTI ON Fisekal of
Application The present invention relates to a nmethod of 1
cooperation which utilizes the FWTP’ﬁrdtocoI for connunicmm'ﬂmmlﬂmmmmn WAV
servers and WWV browsers which are nutually connected via
communi cati on networ k sgggggg Ihgugg%ﬁﬁgﬁi Description of Pri'§#%Art 15 In
recent years, with the i ty of utilizing the Internet for
i nformati on exchan
transferring informa |onIby u3|ng\&§$f§%rvers anéBV%@é%romsers (
servers and ky-ouMS8f Hrdes kA R FORPRtd 8 dd mmnl cat| on)

le vari

have been devel oped. A WAV server may store and ous types of

i nformation euyeIsethan VA (Eitrer e d‘zher-m@g@)Ré id@saTED Vi deo
data files, etc., while a WWVbrowser can use the URL (Uniform Resource
Locator) 25 swet REsSPEEr 0&siIERVERY enndrd BEND GUMMANDS B ,THESE 2
directory path within a specific server) where the file is held, to
transfer HTMSERVIERS or image data files fromthe WMVserver to the browser

via the Internet by enploying the HITP (Hyper Text Transfer Protocol). The
BACKGROUND OF THE INVENTION

Field of Application
The present invention relates to a method of
10 inter-server cooperation which utilizes the HTTP
protocol, for communication between WWW servers and WWW
browsers which are mutually connected via a data
communication network such as the Internet.
Description of Prior Art
15 In recent years, with the increasing popularity of
utilizing the Internet for information exchange via the
WWW (World Wide Web), various ways of transferring
information by using WWW servers and WWW browsers
(i.e., servers and browsers designed to be compatible
20 with WWW communication) have been developed.

A WWW server may store and handle various types of
information expressed as HTML (HyperText Markup
Language) files, or video data files, etc., while a WWW
browser can use the URL (Uniform Resource Locator)

25 specifying a desired file and the location (i.e.,



5 WAW browser can then translate the file into suitable formfor displaying
the file contents, i.e., as a page of text, or a still or noving inmage. A

| ar ge nunmber of WMV servers are mutually connected via the Internet, for
i.nterchange of data. |0 A user of a WMNWVbrowser can send a request for
accessing a file stored at a specific WWVserver by directly inputting the
URL of that file, or achieving the safre result by activating (i.e.,
"clicking on") a corresponding hypertext |ink appearing in a displayed 15

f HTM Nk appea 2 di spl
Pr ot oC dalgcedhe N bEoveen £ espoode; Ovsiipi noyhbee! Bre! Bhgrnet

Protocol ) ad rver corresponding to the’ speci URL, and
sending the reguesiy(ecd. tiindPer @M, Of 3 fedFdrC pdYate Eheecadgress of
the WAW server, via the "Internet. The 20 required file is then obtained
through a corgnmiwal i rvénkeahigd bhsowséablishede viatbhgetnbgrnet by the
destination server and is nmaintained until the data transfer has been
conpl et ed. Themplhmyindashe HPRP u(legpatTéxbertessfébeHrasbagl s t fheexanpl e
of two WWVservers and a WAV browser which - 3 are shown in Fig. 16.

Her e, nuarer alWWli0 ldeowdeas @alti tlsén Vi selatee , thvdi £hle nthtidesuahabl&P

communi cation section 101 for executing comuni cation with WWbrowsers via
t he | nternet farn dtprestispbrebnd iheetiloncambends, 5iteanshat @ngagecei ved
URLs, a data acquisition sectjon 103 for acquiring and outputting HIM. or

i mge data, @k Te¥ aordlaticel i th FRELRPeETITRd URLSATFAINAMBESr 8 set of
files 10001 which ngr include HTM_ files, still pjcture or videg igg%e dat a
files, etc. PO SI9%T t3F AT BFY TR DT 32 t Hee t FAREFBF T of TRFM
files will be described fo %his exanpl e. A second WMV server, designated
by nuneral 20" scrﬁﬂeg%a%é ¥rFiguration as the WWVserver 10. A WW

browser .30 inélud S i i 0 or._ . tLl a user,

and a 1§%URL anal ;Asi\j}el;éeR(IE(?iiL gg;%elﬁjar&%bfa#nﬁg n%eﬁtgp%lé%%‘?%?%?g{ocol )

addresses of MMWSEINEIS £O14 GSRONH Nt Lo LiLs: e WV Depyserpg0 furt her
ni cati1on section 303 |th ex

i ncludes a HITP co ecutes comunt cation with

WAV servers \§ia-ddia y nirghinating tild a8/ Sirsat20e SEEL | P 3941 EPing
determ ning how the contents of a received file are to be displayed (after

perforning amheeress afasuliat oyt AT IOThP! CCeSS) N1 Blen@sSohr pnsl ati on
fromHTM. to a text format in the case of an HTM. file), and a displ ay
section 305 fomrrdisyuirayinyg Hnseexontiait sspfedreioey viad didesplayedd It
w Il be assuned for exanple that a user inputs "HTTP://wwA/ i ndex. htm "
from t he5URL pageutofs éifiMIord804., aslhe URW bitwevsddRt regpondechy ohidding
transfers that input URL to the HTTP conmunication section 303. The
the IP (Internet Protocol) address of the server
corresponding to the specified URL, and sending the
request (e.g, in the form of a GET command) to the
address of the WWW server, via the Internet. The
20 required file is then obtained through a communication
link which is established via the Internet by the
destination server and is maintained until the data
transfer has been completed.

The above basic features will be described using

25 the example of two WWW servers and a WWW browser which



5.first field of the URL specifies the nane of the server to which
connection is to be nade for obtaining the requested file "index.htm". In
this exanple, "wwwA" is the server nane of the virtual WWVserver apparatus
10. The URL anal ysis section 302 extracts this first field, 10 and
transfers the server nane together wth a GET command to the HTTP

communi cation section 303. The GET cormand is generated by omtting the
first field of the URL, i.e, as: "GET/index.htm". Fromthe server nane,

the HTTP comﬂg}iegagﬂ O S§etAQn 303 a%Pé&{]é,eaqT L aP LOIE&5P00LI D0¢ ) Pst

address, to establish a connection to the conmmuni cati1 on section 101 of

the server havng ddidled P a0dness c 1ok Pass asris & izt S LITRh Qe ERRERHT TP
comuni cation section 101. The HITP communi cation section 101 then passes

the received Gl GARAGIU IME HhriBAURSE 1 dH GEESS By I8eduoerd Odia The
request processing section 102 extracts the portion "index.htm" (i.e., the
name of the regeedmidrndts) & negider Grocyvinyl seadtth qrasses ks to the
data acquisition section 103) The data acquisition section 103 is capable
of findihg ther2hsdiatdotgomeqedted Rl st aledth fadepi'd itdieon hgedtiomnd = - 5
reads out that file and sends the file contents to the HITP comruni cation
section 101. Hi0§. fOF SieqNs ramoeeandplcatafutdningrMTML |ar vimade idatel d at t he
virtual WAV server apparatus 10, which will 5 be assumed to be the
requested fil @tCand mRiceRTidaNas & idharkhiee sreqifaethdilagerd & stheredrt ual
WAV server apparatus 10. The HITP conmuni cati on section 101 transfers the

contents of tBeS Ofl &16St AQ AGRTPPEGHRMMRYe AN onSSe diiMn Hoe S $hel hww
browser 30, and 10 then br,eaks .the cannecti.qn to the browser. 30. The
TP Commni CBECERTE0BE: 01 036 10 Seh S AR B o = B0 t M Fudt € Hey

cont ent f that .r i,V HTM_ f.i]l e, to P i S..secti ol 4. which
anal yze:lqt)he P?I g,egggdp%gﬁnf’i é)snllyhgh& éctﬁlr‘]%ys%gpto%g#%sfolfsl S_ov‘\'/" rhn]gqf?l e 15
contents are yashe;dgplayedn The.didalkay $eCli-onS30An el lispl ays the
file contents, 1.e., as a page of text containing a static inmage, in this

exanpl e. Fig. dégighg\e@daayemﬁa&mofz ohoWalshe ndTMarld @ ri3fi furGt il Aght be
di spl ayed by the display Section 305. 20 In this exanple, 'a hypertext I|ink

can be establ tabedwtioskiRreWNbser wewwl, badwiseei Gat ahduydere aungar | i ni ng of
t he di splayed portion "To WWV Server B" in Fig. 19. If the user uses an

i nput devi ce tiapsel eetttibat 3dilsgbay ipputitdng &R.Ys, by a" dsierki rd an t hat
portion by using a 25 nouse, then information can be obtained fromthe |ink
- 6 dedfi nat UBD, ahadystibesWiicer 362 BorSpétiefindall P t(IoteRnedf a file
corresponding to the hypertext link is passed to the URL anal ysis section
302, and the BrotessihgaddsessbedodbiVE ser¥rssuredrespobdding tdee 5 file

fromthe WAMVserver B 20, i.e., the HITP )
URLs.The WWW browser 30 further includes a HTTP

communication section 303 which executes communication
with WWW servers via the Internet, a HTTP analysis

20 section 304 for determining how the contents of a
received file are to be displayed (after performing any
necessary data conversion processing, such as
translation from HTML to a text format in the case of an
HTML file), and a display section 305 for displaying the

25 contents of received files.



conmmuni cation section 303 executes connection to the WAW server B 20, and
recei ves the contents of an HTM. file fromthe WWserver B 20. Fig. 18
shows an exanple of such an HTM. file, whose contents constitute the hone
10 page of the WMWVserver B 20. When the WAV browser 30 receives this HTM
file, the display contents change fromthe formshowm in Fig. 19 to that
shown in Fig. 20. However in generaf,4it is not possible to display
information froma plurality of WAMVservers on a single 15 di splay screen
of a WAV browser. The OPLy exception is that it is possible to obtain and
di spl ay the content’s Bt1h PAMSFIPR obPhi PRIPI8nTBAE PABSEr $BPUNS | e at

t he sane ti ma,gi-spl ayi i mage ich has_been_obtai ned as an i nmage data

file frow1a(ﬁ¢%§§2;2%i£§€£#ée¥g%?m t gﬁoTﬁﬁﬁﬁ YRtalPPRE fRGEECDREOlg

speci fied w tdd i, t{itg, obtal i | wever it is pnot ppssible to also

concurrently a}c?btrhai[}r{ﬁand %lﬁ%g?%gﬁ%é%o% Ceér_lg?%n ofélan%nr-ﬁﬁ??ﬁegg%m such

anot her ser vempUiRIE WP he i BrAsididi A, {04 he, }J%%lg{%ggngg Of.6$5 using a
i eTor a %WWV

WAV server as described above, it is also poSSi Gwser user

to sendsa redquesit tfiel VBN setderyROrsaectid Ol SONE QPe{}%iQQrQEPer
than "read out and send this file". Such a request can be sent Irn the sane

way as a fil &a marsfercaregusesion iie.tdbd ndyuittd b MBkind Nepdat case,
inputting the URL to a WWV browser has the effect of sending to a WW
server a conmgqiess esix ddutee "d refsacitftind "or ogirarh forestaipr ®OSONSHEN BS
control of the operation of sone device, and to return any data generated
as a result &Pet Bgrvexedameot TheAyHmt uarloivhe sxaser afppeerd g ng. HTTP
comuni cati on. bet ween a _WNV browser and a WAMWVserver, it is possible to
achi eve di splra§ GRLi ANGy&EtiSo S eRtdmna JPRueatinartsf ey diisrsn fisldgl e
displayl?creen bx usi%g sone form of special communication protocol or
program 15 (&H8nhTRENEHETS: thepFeryey ngmen togedhemonktdy & GBE i s required

t icati it via the Int t b i VWV
by owser - wh CRoTBefE . EBo el T BorBtnscatign Sensd o D sudie CEF

i catiog,j | ted Vi i I'l,, it would be difficult
50 o over conariRARIEE SbKEURE BY HhdcBs bl BHE' cirsiea Wi thotgne

communi cat i ofgrAal r angengat . « : pder od.that the term "browser"
as used herein refers to a %Fgg?g%g\hﬁgﬁ%ﬂ. S rﬁgﬁggntﬁ"ﬁesce&lfﬁﬁt &P a user,

so that for EM@”HT?Pac@ﬂﬁ@ﬁ@cﬁHQBna§e8§i55h§09igEﬁﬁgrgES%%%yEd by the
browser"” in the foll ow ng g _ description and clfarns actually signifies

"the pitbur ecotredpbnd begngppagaest ey, tBYeQQEBQEianaof:oﬂnQ’E:‘E‘i’%gr £c0n the
di spl ay screen of the corresponding conputer systemf. It should simlarly

be under st ooth¢ HEITR heobmteioat senvesct fasnused berehd teboes hava g ogram
which is run on a conputer system rather than to that conputer system
itsel f. SUMWHERt OGP THEIF&MENTAON FossedetOOVETr eannand tb tBaanyeljpective
of the 10 present jnvention to enable information obtained froma

communication section 101. The HTTP communication

section 101 then passes the received GET command to the

20 request processing section 102. The request processing

section 102 extracts the portion "index.html" (i.e., the

name of the requested file) from the GET command, and

passes this to the data acquisition section 103. The

data acquisition section 103 is capable of finding the

25 directory path to the stored file "index.html", and



plurality of WAWVservers to be displayed on a single display screen of a
usual type of WMWVbrowser, i.e., with the WAWservers and at | east one WW
browser being connected to a conmunication network utilizing the HTTP 15
comuni cati on protocol such as the Internet, and to enable comrands to be
issued to these WAWVservers by utilizing that single display screen while
HTTP conmuni cation between the browset and the WAV servers is in pr ogr ess.
That objective is basically achieved by 20 providing a virtual WWVserver
apparatus, which is ¢co ect\eltd.toth co i,cati n i h ane
manner as an ra?cﬁdtfalo%\%}'éaétf et & ?rgy%r}l%tfilgfnes ?%H\g%%%ér’ggécgh%th t he

HTTP in an e%sﬁq;i 4 1 actual WMNWVserver, but which
25 1'nt ercféeﬁé%ﬁ ar?lyégbéelt % OJb@P'

serves an ween a rowser and a predetermined ¢

plurality of actugl; JWWWSeIVSls arlhscathsidiabs INVISRIN of i POPAs aélsigol ds a
stored HTML generating procedure file which may for exanple contain the

URLs of respe@ia/etiMe fii@siathiviy aser wdorashaatatheseo WK s vet 51 1 n
that case, when a WMV browser user uses the URL of that HTM. generating
proceduse filge taSand tin the the trejuslii¥G ef Vs, apphnatich a iequess

speci fying the HTM. generating procedure file, the virtual WW server

appar at us r ead@amplie tire thont'dminee qfagdibtoHTMe geinetwa 1l iy oserveedure fil e,
uses the URLs listed therein to successively obtain the contents of the
respective fidpgmdatom tie WINes VR sairunigatimersretiamdl @bnbi nes t hese
file contents with information contained in the HTM. generating procedure
file to ther dnpnaishiccdhe ®HEHIRd P File torHdh&iFTTRI WAW ser ver

apparatus then sends that HTM. file via the Internet to the reag!%ljisti ng WAW
br owser . V%eﬁqwnwlﬁ?’bv%eé?t%%oqfesﬂi%mg%?%ﬂrg:é%er d HTML

file in_the nme nner any_ ot her, recei ved file, 1 respective 20
cont ent £%f tﬁﬁk?“pl =15% S}bﬁ Cl)i?lx}\'/l_e?q'ﬂo& bt %e@ ‘% FORTHE piUral 115 of
actual W~ W vers W lJl _ he dis Ve Yl i i spl ay
screen by th Ofnénw/snequ qﬂf’gq usts)éec’rq"lcogqn {Eetge%ﬁ/% ew th%séew%%%lfgeﬁts, and

use any hyperlks Sanialned ddRaia (o saut nRues)s Amiors{id ecgl spat oh,

etc., to the actu servers. - 10 Basically, such a virtual WW

server appar atis fralgds, i IHEMs genariald b OF apedi &rfd 18 s ke cONL @) Ns
i nformati on necessary for "obtaining respective HTM. files froma

predet er m nedfal W iftdeHferactdialp MWL serdtersos/ice they [thernele and

i ncl udes nmeans which responds to a request sent froma WWV browser

speci fyi®g contents are to be displayed. The display section 305
then displays the file contents, i.e., as a page of text
containing a static image, in this example.

Fig. 19 shows an example of how the HTML file of
Fig. 17 might be displayed by the display section 305.
20 In this example, a hypertext link can be established to

the WWW server B, as indicated by the underlining of the
displayed portion "To WWW Server B" in Fig. 19. If the
user uses an input device to select that display
portion, e.g., by "clicking" on that portion by using a

25 mouse, then information can be obtained from the link



that HTML generating procedure file by: (a) reading out the HTM. generating
procedure file and analyzing its contents, to obtain the |ocation 10
information for the HTML files, (b) using that location information to
successively obtain these HTM. files via the network, using the HITP
protocol, (c) conbining information cgntarned in the 15 generating
procedure file and the received HTM. Tile contents to produce a generated
HTML file, and (d) sending that generated HTM. file via the network to the

requesting wa% Eﬁﬂﬁ@ion“s&”g t RE R sygggesgefr E %h%ﬂé%ﬁi di to that

first aspec pr eséni "I nventl on provi ata co ication

system havi ngygpi, Least rone M\Mgggwas_P@hrshth@ ﬁ9§@%%te% i i) gﬂta

comuni cation network to a plural rty of "WAW server avirt WAV ser ver

apparat us conpasséagtdSthié THREOARHN % gaki gBcABARS 30O execwhang - 11
comuni cati on between the virtual server apparatus and the WAV br owser

via sai d networ&cesds shgr @dstifibegeapoati ng precaderethi b®tadmt and ng
procedure information for use in generating a HTM. file 5 and al so
cont ai nisng i nf dterafram thkerwWEWi agrvespBckDyeil ecat thrsHaTPa predet er m ned
set of HTM. files held at respective ones of said WWVservers, request
processi ng neawem¢®¢CdELeDtSﬁgtmhen3a3fekecutaﬁsbenneeQuthtwhmmh spatifies
said HTML generating 10 procedure file is received by said HTTP
comuni cat i orF Y5, B daP a aBdursreivas nehfscpoEerkecati pg HTYR file

communi cation with other ones of said Iuralrté of WAV servers via said
network, and FEPTHTRRS JEREr BT WG nBaf®: f of 1¥ espBnBlAYSt BNs&r@m@dLefi on by

el d L?‘@Eeéteréré}f-ess'%ﬂaﬂﬁﬁafe?ivﬁaé%'ﬁatf""“ = THPbERAERER EPECPEYPNg each
of said IOcaHg ns QE é g ﬁ%ﬁdgéﬁég}”ﬁdzé?t ﬁgekng%efhﬁﬁsbrowser 30
receives this HTML file, the display contents change
from the form shown in Fig. 19 to that shown in Fig. 20.
However in general, it is not possible to display
information from a plurality of WWW servers on a single
15 display screen of a WWW browser. The only exception is
that it is possible to obtain and display the contents
of a HTML file obtained from one WWW server while at the
same time displaying an image which has been obtained as
an image data file from a different server, i.e. an
20 image data file whose URL is specified within the
obtained HTML file. However it is not possible to also
concurrently obtain and display the contents of an HTML
file from such another server.
Furthermore, in addition to the usual manner of

25 using a WWW server as described above, it is also



20 successively supplying information specifying said |locations to said
‘data acqui sition neans to thereby obtain said HTM. files fromsaid WW
servers by HTTP transfer via said network, conbining respective contents of
said HTM. files with said procedure information 25 contained in said HTM.
generating procedure file to Substitute Sheet - 24 Decenber 2002 _x7?_
produce a generated HTM. file, and 3uppTying said generated HTM. file to
sai d HTTP comuni cation nmeans to be transferred to said WWVbrowser via

id t k, S ti t t Decenb 2 t i id
PN Gomor nt 05 S s & G (BRT (et S S Tt AT axioateih theneat | ve
| f hel d

St O i LSS & ur§f'<‘?” (N i SndTbetdt s, s0nch ghenhe & o

respective ones of said mherel sal

generating negps £ na?,eds s@r?d‘strffg ANplyZi %&@IQ f.—g’%{;egt\]%gﬁ]cggt ents to

obtain said | ocation i mati1 on, succ~ssxvely supplyi sai ocation

I nformation fQnSgif u@JéJrsaa!rAé xh-gf M- Fileseimsadd ldécg@esa@m sktigp neaps
to thereby obtain said |l es fromsaid WWVservers by H2TP transfer

via sai g netweidut tang caortmml anf agRActdake COMMMSEi K Gé dukiTMof bl es with
sai d procedure information fromsaid HTM. generating procedure file to

p[)oduce sai d wgenenratwedrHHds fiHee.ef fith g1 tadeliSteeio 2 Rac esdever082 - ~
i command to execute a specific program, for a purpose
such as control of the operation of some device, and to
return any data generated as a result of that execution.
10 Apart from the case of performing HTTP
communication between a WWW browser and a WWW server, it
is possible to achieve display of information from a
plurality of servers on a single display screen by using
some form of special communication protocol or program
15 (such as UDP or TCP), a plug-in, etc. However if it is
required to access communication with these servers via
the Internet by using a WWW browser which 1is located
within a corporation, then since such communication is
generally executed via a firewall, it would be difficult
20 to overcome the above problem by using such a special
in-house communication arrangement.
It should be understood that the term "browser" as
used herein refers to a program which is run on the

computer of a user, so that for example a phrase such as

25 "the picture displayed by the browser" in the following



In an alterrati.ve, there is prov~.ded a data comunicati on system havi ng
at least one 5 10 15 WAW (Worl d Wde Web) browser which is connected via a
data communi cation network to a plurality of Wnl Wservers, a virtual WW
server apparatus conprising HITP (Hyper'~ext Transfer Protocol)

communi cati on neans for executing conmuni cati on between the virtual WW
server apparatus and the WWV br owseX 93 said network, a stored HTM
generating procedure file containing at |east procedure information for use
in generating,a HIM er Text _Markup, Language) fil.e,  request, processing
reans Tor roclPRr Pt L PRGRES, SIBERE FEGHRSaY d RRI B RsaE s B LER S TP
communi cati o S: I n i ransfer r st ich
specifies saﬁgqgﬁghtggg%éﬁgt?gégébgggdngg P?F%g%gobeggieegfogggg’ 2

acqui siti on ngans e j Th, 20 LRAt L.gn acqui sition
mﬁ?h ot her ones O?Igé} p%ﬁ%%??t§go h§rﬁ$§£§$ég$§&bgacgg gq%g?mork, HTML
generating meapsté@r, resposHbAYat 8indl Sr2p Het gaLeBtBYaS&hdtr eaudest
procESSi ng neans ~of a file transfer request by reading out said HTM

gener at isng priosetlureséiverands ubsbd zhege $Ai depepsedur e bprbgiamt b cho
produce a generated HTM. file, and Substitute Sheet - 24 Decenber 2002 -
12c suppl yi nis saud generadegutdM sfstenmt orasahdr HEREncoomuhatat i on neans to
be transferred to said GIWN browser via said network, wherein each c~ said
~lurality of cengWsesyetem itself.

SUMMARY OF THE INVENTION

For the above reasons, it is an objective of the
10 present invention to enable information obtained from a
plurality of WWW servers to be displayed on a single
display screen of a usual type of WWW browser, i.e.,
with the WWW servers and at least one WWW browser being
connected to a communication network utilizing the HTTP
15 communication protocol such as the Internet, and to
enable commands to be issued to these WWW servers by
utilizing that single display screen while HTTP
communication between the browser and the WWW servers is
in progress. That objective is basically achieved by
20 providing a virtual WWW server apparatus, which is
connected to the communication network in the same
manner as an actual WWW server, and which functions in
accordance with the HTTP in an essentially similar
manner to an actual WWW server, but which serves an

25 intermediary between a WWW browser and a predetermined



Substitute Sheet - 24 Decenber 2002 - 12d includes a video canera
-identified by a correspondi ng nane and vi deo canera operation neans for
controlling the supplying of video data generated by said video canera to
said network, and wherein 5 said HTM. generating procedure file includes

‘pi cture enbeddi ng information for causing said WWVbrowser tv activate a
plug-in programfor controlling sarfid 3W¥nJ browser to selectively display a
p7.urality of video images fromrespective ones of said video caneras to .

in response tqQ re R ctlve i nput ests which le i deo _canera
e i th SIISIESuE A T He YRR on Tty T S Veha - vuwy
server apparatus as e de dat for se. i e tlng
each of sai d¥WFdés ur‘?azloq% saloéreﬁl%l\]j_rl\ML &l ng &D#so%oér}‘lp% sniggfneans

for using saif;HiMy, f}%rratéfaq\pqm&%%aqmtkee G K 5,0 By

gener at ed~HT ontalnlng sald picture enb ng |nf mat 1 on

Supp’7.ying sgiiqgengr g:he%rlaff Me fricl @t rzald iliTR SERNI catl aih4eans to be
transferred 20 to said WWV browser via said network, and said request

processizng NMeans , CQMRN SEHWIE MW dACtIfRG tthal uriyvidgtea it armm@nst er
xequest whi ch specifi es one of said video camera nanes has been received by

said HTTP cogeuweiradtingn prdaes yreomisai ¢ %@y angervirt BUbsiww ut e Sheet

- 24 Decenber 2002 - 12e and wherein said virtual WMWVserver apparatus
further conpsesesraalppakagesf ial eegomsdl wpeg iifryfigondthiecoTMI ati ng respecti ve
vi deo canera nanmes to corresponding J.ocations of said video canera
operation megrseyh tdaigd priiresiiree £, 1 eand heaverd vedn il seeafes r equest

processi ng neans for receiving fromsaid a video canera nane which
apparatus reads out the contents of that HTML generating

10 procedure file, uses the URLs listed therein to
successively obtain the contents of the respective files
from the WWW servers via the Internet, and combines
these file contents with information contained in the
HTML generating procedure file to thereby produce a

15 generated HTML file. The virtual WWW server apparatus
then sends that HTML file via the Internet to the
requesting WWW browser. When that WWW browser now
handles that received generated HTML file in the same
manner as any other received HTML file, the respective

20 contents of the plurality of HTML files obtained from
the plurality of actual WWW servers will be displayed
concurrently on a single display screen by the WWW
browser. The user can thereby view these contents, and
use any hyperlinks contained therein to send requests

25 for file dispatch, etc., to the actual WWW servers.



is received with a request for v~.deo data transfer, |c~ reading out the
contents of said linkage file to obtain a |location of said v~. deo canera
operation neans corresponding to said video canmera nane, sending to said
vi deo canera operation nmeans via said data acquisition neans and said
network a request far transfer of videq data froma video canera
corr2spondl.ng to said video canera™n . and transferring said video data
fromsaid data acquisition nmeans to said HITP comruni cati on nmeans to be

transferred via said netwrk to said RO : 8 gheet - 24
Decenber 2002 _ Zzgailﬁfﬁﬁya S8E8n G §¥%23?10¥ thgegwgggﬁkk%hféntion, one 5
or nore of the pluralj of f.iles abtaiped finamahepldssald ins of
act ua3 WAV sef¥ 95 ﬁab&gg geﬁgng%FPe?ri.e " a H%M , file containing

i nformation S\Sh%ﬂ'}ﬁggig}ﬁ FORWL39S- rWbeppeughiddf e pertigaeinmd. from a Wiy
server by a WI~Tt~ browser and anal yzed, the brcwser is 1o caused to

di spl ay a nesgages’ eguashi ReeliBalerannedl @nim@bildRy ofmalctucil agwa t el ephone
nunber, name, etc.) be input by the browsex~ user. Wen that infornmation

itemis d§ nput gbpvbhe VW Bhewseterinkti,s aadt dmatliucls yeserst weckh t o t he WW
server which 15 originated the FOR-'~ file, and processed by a program such
as a CA (ConpespGateway Intredlest) sendgiawmwa GWW drowsEf skt g FORM
information. The virtual WWserver apparatus of this enbodiment includes
means for anatpatngTMbegeaetrentingobreseduEeME ifliel ®Yobt ai ned from 20 t he
plurality of actual WMWVservers to detect whether it, is a FORMfile and, if
so, for attaching te)t heecRGRENMY Ot &hes FINL generptdnd AT RS RS Lor ver
whi ch originated that FORM file. subsequently, when an i.nput_.information
itemis sent baékapﬂﬂVﬁlpﬁe1¢§eﬁﬂnﬁq€F%25t8tP&Eﬁé@ F%ﬁ%ﬁ%%aﬁ%?Qhe virtua

WMWv server apparatus - 13 .
10 pgnformation for the HTML files,

(b) using that location information to successively
obtain these HTML files via the network, using the HTTP
protocol,

(c) combining information contained in the

15 generating procedure file and the received HTML file
contents to produce a generated HTML file, and

(d) sending that generated HTML file via the
network to the requesting WWW browser, using the HTTP.

More specifically according to that first aspect

20 the present invention provides, in a data communication
system having at least one WWW browser which is
connected via a data communication network to a
plurality of WWW servers, a virtual WWW server apparatus
comprising

25 HTTP communication means for executing



fromthe WWVbrowser in response to the FORM contents) the virtual WW
Server apparatus uses the identifier to send that input information item
(with the information specifying the corresponding CAd program to the 5
originating WNWVserver. Basically, such a virtual WANVserver apparatus
hol ds a HTM. generating procedure file which contains information necessary
for obtaining respective HTM files™frdm™a predeternmined plurality of

actual WWVIO servers via the Internet, and includes neans for respondi ng
to a request sent b t hat

b , i f
ganer ot i ng. prOGBHHRACHTAET BRVES] FoRalng it PG YL Sfenbaieig:s
niormat o {ope Raerul pFRuetE B8, SRR pREVERE T oni nformat i on

using odati on |nfornat|on to

successi vel y obtaig EPS?Sd'(;‘ﬁ‘YhF Fhﬁér‘é'tﬁn h rl_ﬁte%%lﬁl ggﬁ' N q ténbc%

protocol, (c) analyzing ea e recei é% any

file which i spaoBCRULLI L frolAMrioh eaphyECRUL aﬁwr@mgman@m 16 FORM

i nformation an identifier which specifies the server that originated
the FORMfil eanéd311§§|BQnEQQnﬁJﬁQeEﬁEbQﬂal@ﬁ@ﬁe@RerEbhﬂgCQ@ts jard 25 the

received HTM. file contents to produce a generated 14 M. file, (e)
sendi ng that pesstbabed &My prk@evegmihed set of HTML files held at
respective ones of said WWW servers,
request processing means for detecting when a file
transfer request which specifies said HTML generating
10 procedure file is received by said HTTP communication
means,
data acquisition means for executing HTTP
communication with other ones of said plurality of WWW
servers via said network, and
15 HTML generating means for responding to said
detection by said request processing means of a file
transfer request by reading out said HTML generating
procedure file to obtain information specifying each of
said locations of the predetermined set of HTML files,
20 successively supplying information specifying said
locations to said data acquisition means to thereby
obtain said HTML files from said WWW servers by HTTP
transfer via said network, combining respective contents
of said HTML files with said procedure information

25 contained in said HTML generating procedure file to



network to the requesting WWV browser, using the HITP, and 5 (f) for each
set of information which is sent back fromsaid WWVbrowser in response to
a FORM file, using said attached identifier to send said set of infornmation
to the WA server corresponding to said identifier, by HidRstiih 8RES
specifically according to the second aspect the present A BYEHH&GDOBROVI des,
in a data communi cati on system having at | east one WW romser which is
connected via a data communication network to a plurality of actual WW
servers, a virtual WW server 15 apparaﬂus conpri sing HTTP conmmuni cati on
means for executing conmuni cati on between the virtual WWVserver apparatus
and the WMV browser via said network, a stored HTM. generating procedure
file contai Qirngluze pﬁoceg:lma’a'trﬁi)r NETHDN foleyse amdl gengrglivingy a s file
and al so cont |n|n na xpress ective locations of a

predet er mi néd SEthP Eﬁﬁ? #%g% ﬁglfﬁh rﬁkié EPW@“BHE?téPHSQQ$%ﬁnﬂ%I WA
servers, repeestrPMOLEBHEAY HBRaBS iHOI WRRS RaIWaeet Y vaat eghifg - whien a file
transf er request which specifies said HTM. - 15 generating procedure
file or when a set of information sent in response to a FORM HTM. file is
recei ved by said HTTP communi cation neans , data acquisition nmeans for
executing HTTP 5 communi cation with said predeterm ned set of actual WW
servers via said network, HTM. generating nmeans for responding to said

detection by said request processing neans of a file transfer request by
readi ng out said HTM. generating



10 procedure file to obtain information specifying each of said |ocations
of the predeterm ned set of HTM. files, successively supplying information
specifying said | ocations to said data acquisition nmeans to thereby obtain
said HTML files fromsaid actual WWVservers by 15 HITP g g&&fBsneeq said
networ k, anal yzing each of said obtained HTM. files tQqdgiRempehgody esence
of FORM HTM. files, attaching to FORMinformation contained 1 n each
detected FORM HTM. file an identifier indicative of a one of said plurality
of actual WMV servers which 20 originatjeg.said FORM HTM. file, conbining
respective contents of said HTM. files with said procedure information
contained in said HTM. generating procedure file to produce a generated

HTM. file, and é EE ﬁlng gag enerat HTM flle to sajd HITP
cormuni cat i on $5SRBAAs SES N PEQASLINAR brvh®er via said -

et et g e are T U S R T
detect ed by, saldaf: LEguRSh g&e&sﬁiawg@% 1 fi%fedSipA L dentifier to

contr ol sald ata acqui srtion means send sai n to said

originati n%@@e%e&@fv@' dhaki by Qb W, Senyers, ny W T o P 521 dy et wor k.

According to a third aspect, a virtual server apparatus ‘according to

the presentyhdwes i 94 8aNTHE QEhbkéEannnﬁﬁﬂbunCtlo% gﬁ&é"‘% owser,
and a plurality of WAMVservers each provided with a video canera connect ed

to supply daleaamialyz ifgreidd HoMEnghle acHsentel tihepdddbrsanser to

sel ectively display images 15 which are generated by the respective video
cameras, i .Jmcatiemvirfommatbonpgsaysessivadybsupelyieasisajd mpl enent ed,
using a network such as the Internet for data transfer. -This is achi eved,
essenti al | yasatien fiotfowmagior0f¢n) sPidvptungl ity efgéfMiatfddddTMo fil e
whi ch is produced by the virtual WWVserver apparatus based on the HTM
generatlngﬁiﬁﬂxﬁﬂﬁ%&%?q%ﬁibﬁ%%ﬁt§eachture ERDERAFARBY RPSAFR iSed dnhi ch

when recei br ows cause t hat owser, to gctivate an
25 nikopr FIE kT AR B r Al 1 BT CRRt FEFF| B RREFoFgABarer Yigr 1o
enabl e dIS@;Q%(Hef%égﬁyégﬂéyc $b ﬁgﬁg £229 étfvg conuents of said

HTML files with said procedure information from said

HTML generating procedure file to produce said

generated HTML file.



respond appropriately to a user request for display of video data from one
-of the video caneras, and for handling data acquisition operations relating
to such 5 requests, with that picture enbedding information al so specifying
(as a URL) the virtual WWVserver apparatus as the sour g nefiuid Stertdat a.
(2) Providing in the virtual WWVserver apparatus a I_iﬂk@g@enﬁ‘gér%@@i ch

rel ates each video canera nanme to 10 location information (1.e., a URL.)
for use in sending to the correspendizhg WAV server a conmand for starting
the transfer of video data fromthat video canera to the virtual WWVserver
apparatus, via the network, wth the video data then being transferred by
the virtual WWb merakteappatatischerthes\VWbbideder. In that way, when
the plug-in has been activated, the WWVbrowser user need only specify a

vi deo carmera name, #odadguesrnapdgirdiltinosysiten davtiospaidi a9t dewe i mage.
The plug-in then generates a command which is 20 sent to the virtual WAW
server app&iat uEienldtWadewleh)t booypesi MdglyildecTHRIR DA 2 The virtua
WAV server apparatus then obtains the URL correspondi ng to_that video
caner a nanglat@hEemminifatioRLNesWeEK 9 &n PinESIddY h88ion to acquire
t he the necessary video, 25 data, -1 It thereby becones, possible to

8
use, Sor eSEFVESa i NHFEVRFMWEMBEDVERg 2RPAE Y SRBERLTIBUt e to enabl e

caner as on & oi HVEF df SPPHy ekt LER=BF 8 PAAR AR s SO UROGA 118 cont rol of
a single plug-in. Mre_.specificall ccordi.ng.t.o the third_ aspect the
pre;egt igﬁé%fﬁbn prov?%gs?kféﬁgkﬂét§°8§thﬁgééfpb%e§y§%ghl ing at | east
one WA br i i e La<a.dat ogwwn' j twork to a 10
plurality %&%ﬁaﬂlﬁ%ﬁ%%‘?g‘grgﬁﬁf%ha?egggc?lh\%e y i Ir?%l%h’)g%r}aqaadeo caner a

and vi deo. SGamehQRsati on means for controlling the supplying of video
dat a genergtegpby sal d Vvideo canera to said network, a virtual VWWVserver

apparahus conpriassistbAdd HTIL coanebatdhyopraeatsrtoEidsecut i ng
comuni cati on between the virtual WWVserver apparatus and the WW browser
via sai d nebtwiaknimcstar etedft pyenedatrengnpfeometitre ficle usentiai ni ng
procedure information for use in generating a HTM. file 20 and al so
cont ai ni nggpheratd rentre ity (HYperBexbnMaskupabanayasg) d WA, br owser to
activate a predeterm ned plug-in programfor controllin%,said_6dVWVbrom5er
to selectively deSHest PIPTFSFIRY BF2VFdeo | mAGESTRFEHVEESpect i ve ones of
said video caneras in response tp respective_input,r.e ts which
speci fy saF@IPEFES senhy r%%n%?ﬁiﬁgﬂgngaY§ﬁrs§?a ﬁﬁépuggﬁgnbedding
i nformation_ident.ifyi.n ainvirtuaI er rajus_a .sour ce of
vi deotdat ach‘Fmt?%é:élér%cg-é%ﬁ% Tng eac%n%f%éléi %géﬁgggg?n{é’égg, 3 2118"
transfer reguest which specifies said HTML generating
procedure file is received,
data acguisition means for executing HTITP
communication and data acquisitien with other ones of
50 said plurality of WWW servers via said network,
HTML generating means for responding to saig
detection by said reguest processing means ‘of a
file transfer request by reading out said HTML
generating procedure file and utilizing said procedure

s5 information to produce a generated HTML file, and



5 a stored canera nane |inkage file containing information relating
respective video canera nanmes to correspondi ng | ocations of said video
camera operation neans of said WMV servers, request processing neans for
respectively detecting 10 when a file transfer request W@LBQH&? égges sai d
HTM. generating procedure file or a video data tranqur4Wﬁ%%ﬁﬁﬁ%§%bfh
specifies one of said video canera nanes is received by sa T

comuni cati on neans from said WWVbrowser, 15 data acquisition neans for
executing comuni cation with said pluralj.tty of WWservers via said
networ k, HTM. generating neans for responding to said detection by said
request processing neans of a file transfer request by reading out said
HTM. generating 20 procedure file contents and using said contents to
produce a gewmphyingHTMaifd | egenatratadng BEMId pfelar e enbeddidg HTTPE

i nformation, and su§€lgin% sai d gegerated EWNL file to said HITP
communi cat | SHVHERHE t HCBeT e Bs FBr PEJCESISARITRANFBr SREE: Wi Drawgeret wor k,
and 25 canefgg Coa d OhetBaPR, fOr receiving fromsaid - 20 request
processi ng nmeans a video canera nane which is received with a request for

vi deo data transtkereiragihplgy ofit sthe pourehisyobLsHWH bemkage file to
obtain a location of said video canera operation neans 5 corresponding to
said video canera nanme, sending to said video canera operation nmeans via
said data acquisition nmeans and said network a request for transfer of
video data froma video canera corresponding to said video canera nanme via
said network to said data acquisition to neans, and transferring said video
data fromsaid data acquisition neans to said HTTP communi cation neans, to
be transferred via said network to said WWVbrowser. According to a fourth
aspect, a virtual WWVserver apparatus according to the present invention
can be 15 utilized in conjunction with at least a first conputer system
having a first WWVbrowser and a first WWVserver which is equipped with a
vi deo canmera and a second conputer system having a second WWV browser and a
second WWV server which-is also equi pped with a video canera, 20 to enable
interactive TV communi cati on between the users of these WWVbrowsers via a
data communi cation network. In particular this enables either of these
users, when desiring to initiate interaction with another user under a
condition in which the WA browser of that other user 25 is not activated,
to send a request for activation of - 21 that WMWVbrowser of the other
user. The other user can thereby easily be notified, by the browser
activation, of the desire for interaction. This is achieved, essentially
by: 5 (1) providing in the HTML generating procedure file that is stored by
the virtual WW server apparatus, information which (when the generated
HTML file produced by the virtual WWVserver apparatus is received and

anal yzed by a WWV browser) will enable the WAV browser



10 to obtain an appropriate plug-in program which has been designed for
fnteractive TV display operation, and to activate that plug-in. The user of
t hat WMV browser can then input a request to initiate TV interaction with
anot her user, by sending such a request to the virtual 1%u REENLE

apparatus, specifying a canmera name corresponding to t_(l;ﬂ; (?e or Y855 - (2)
providing in the virtual WWVserver apparatus a |inkage: ? e i Ch rel ates

each video canmera nanme to Iocation,i@fQ[nation.(i.e., a URL) for use in
sending to 20 the correspondi ng wavggrver a request for starting the
transfer of video data derived fromthe output of that video canera to the

virtual VWY $@1YEEsaRP#idledS catieda Nt Merdy Wit &szééé%ﬁgﬂdgﬂéa then

being transferred by the virtual WWVserver appdratus € réqdesting 25

WAV br owserpa@@daflis€idiebt dakneWAN-SRIVERT APRM IS or “c Rt r B 9%
activation designation neans for sending to that correspondi ng server a

request fortrectswpplohngf ofheides aspendidi: \MNNDDONSEL 14 apdaéd) arranging
t hat when operation of a WWVbrowser 5 is thereby activated, the WW
browser theramata vadesaadphagwoekf,oandsehierdin eractive Tv operation. In
that way, when the plug-in of a WWVbrowser of a first conputer system has
been &ctivated, s&hibd\WIVDLrgaserabsog prededure SHde fy a vi dageledBga nane,
to 10 activate the WA browser of a second conputer system (if that browser
is not curFaftiyrecenhedddhy anfoamssionafert cansdeiove it WHWwpl ay vi deo
data fromthe video canmera of that_second conputer system In addition

such a sysPeRWRSF Hed AFFLGRERI2SBERT TSNt REPTERE VWY Ivcoisarl lding he second
conput er system responds to being_activated_in that manner by automatically
sendi ng t o3@HE WY (PTOHRRY s&P veF1apharattisdaspéaest Plowalidnsioai of vi deo

data fromthe video camera of _the fjrst conputer system_ Thus, when 20 the
second WINVBRSH P AT PR R A THAE GBUS PP said video cameras

10 . in response to respective input reguests which specify
said video camera names, with said bicture enbedding
information identifying said virtual WWwwWw server
apparatus as a single source of video data for use in
generating each of said video images,

15 said HTML generating, means comprises means for
using said HTML generating procedure file contents to
produce a generated HTML file containing said picture
embedding infermation, and supplying said generated HTML
file to said HTTP communication means to be transferred

20 to said WWW browser via said network, and

sald regquest processing means comprises means
for detecting that a video data transfer request which
specifies one of said video camera names has been
received by said HTITP communication means from saia

25 WWW browser,



begins to display a video image fromthe video canera of the system which
has initiated the activation. Mre specifically according to the fourth
aspect the present invention provides, in a data comuni cation 25 system
having a data communication network and a - 23 plural gfy..0f ut er
systens each having a WWV browser and an WAV server, %E%iﬁﬁb@@ﬁ%ﬂver of
each said conputer systemincluding browser activation”nmeans operabl e for
activating the correspondi ng WAWV browser, 5 with each of said WWVservers
i ncluding a video canera and vi deo canpkﬁbpperation means for controlling
t he supplying of video data generated by said video canera to said network,
a virtual WMV server apparatus conprising 10 HTTP communi cati on neans for
executing conmuni cati on between the virtual WWVserver apparatus and each
of said WWVbrowsers via said network, a stored HTM. generating procedure
file containing pREc¥IGFEIimiHiftVoritydt WiTe SR~ YRRerRPPAGEASHTM. file 15
and al so contai ning pictyre enbedding i nformation for causing a WWV br owser
to activat e 4¥5R€deCOPRFHEESI ugi n program for control ling said WAV br owser
to selectively displ.ay a plurality of video inpges,fromrespective ones of
sai d vi deo caner&sRFH%P8§p§&ﬁ?to 20 réﬁﬂﬁﬁﬁ%&ﬁ%r&ﬂ%°?@ﬁgégps whi ch
specify said eQ _canera nanes, W th said picture enbeddi ng_inf.ormation
Gete i P

idenpifyingrgg% lVFrFﬁgpeﬁﬁ%fgb}_ Sappdt JANES, SBur BT 6PPINd89dat a f or
use 1n g De%gééggoﬁgpgf()fsaﬁﬁ' g'i\ée%e%afn{@%e%pezjfét?iﬁ %ggngaggrgaggms
il g -2 relating respec

| i nkage containin I'nformation veé VI deo
canera nanBgmto 9E5g§pggging | ocati ons of said video canera operation

nmeans of said servers, reqguest processing nmeans for respectively

detecting 5 whencambihecbhareliemeag@uest Whirch sedd {v 8%y SadomHIdky
generating procedure file or which specifies a name of a video canera

| ocat ed at #&gui¥¥V peeressthgamzenend one aofviskiadd czotgrl efamy SvkdBhi S
recei ved by said HTTP conmuni cation neans froma first one of said WWV10
br owser s, d@saracqﬂ?eﬁtwéhhnaamsqhestei@quwudgccdhnunitzﬁmsﬁer,
1© reading out fhe contents of said linkage file to
obtain a location of said video camera operation means
. corresponding to said video camera name, sending to said
video camera cperation means via said data
acquisition means and said network a regquest for
15 transfer of video data from a video camera corresponding
to said video camera name, and transferring said video
data from said data acquisition means to said HTTP

communication means, to be transferred via said

network to said WWW browser.



with said WWVservers via said network, HTM. generating means for
-responding to said detection by said request processing neans of a file 15
transfer request fromsaid first one of said WWVbrowsers by readi ng out
said HTM. generating procedure file , using the content g gktits@l Shedf M-
-generating procedure file to produce a generated HTNL_;‘J@&WQ'U@Q ng said
plug-in acquisition information, and 20 supplying said generated HTM. file
to said HTTP conmuni cation neans +ol3fe-transferred to said first WW
browser via said network, canera control neans for receiving fromsaid
request processing neans said video canera nane, reading 25 out the
contents of said linkage file to obtain a - 25 location of said video
camera operation nmeans corresponding to said video canera nane, sending to
sai d video canera operation nmeans of the WWVserver of said second conputer
system via said data acquisition neans 5 and said network, a request for
transfer of video data from a video canera corresponding to said video

camera name via _sajd network to said data acquisition neans , and
transferring sawatﬁi&e§Q£%A§1§%ﬂﬁ§£ﬂQf(ﬁﬁ%ﬁékﬁﬁﬁ@ﬁt%?ﬁ@?ﬁ%ﬁ%ft%n%aid HTTP

comani caton, egns Lo 10 RS AN (e valoyiA Sl delyork do, Sd T 1L

t | f i i t tt id
canera conyf ol Teane. Lob Sl ahR VRS AU WA WppueRl 0 Sd
ccquis| 1 o geans AMESRud el o dosat N IR DapY

send 1o saidhy! ehual VWleaekueh aPRINAL US Gddd P g]zfe@g;% Yt equest

speci fying said M. generating proce to t ain fromsaid
virtual WAYNS@s¥eRy aPawat Beotdked RinGl Wl 193kedditie iRfo WL and to
activate said plug-in program Furthernore, said virtual WW server
appanat us deys&% tonaLspéageanseksngde rentietitiggt b atetasor K addr ess of -
26 said first conputer system for obtaining fromsaid linkage file the
nane of sdinferni@blcanttamof{ssehdabi rsttedemponer nsiydtean aswne,vi deo canera
name corresponding to said network address, and sending said video canera
nane to s&% il Bai dnpetohl VAR SEPVERTt ¥siey -t Waesbyhedppl ied to said
second WA br owser. when sai d second WWV browser has been activated, while
sai d secordIAARdF LB et LRBY 180APPHE tRRARE FUNWCEFGWSAE, A4 16w ng said

act vat i on 2oL o serond Ie-TULbr ouoet. ! pyguiammcl calliy send o said o

1199057 aTA ol tekd LASHORATRYL 6 B3 STLHLAR SRl o elucsl spect T
such as a CGI (Common Gateway Interface) program which
is specified in the FORM information, The virtual WwW
server apparatus of this embodiment includes means for
analyzing the contents of each HTML file obtained from

20 the plurality of actual WWW servers to detect whether it

is a FORM file and, if so, for attaching to the FORM
contents an identifier for the WWW server which
originated that FORM file. Subseguently, when an input
information item is sent back (with the identifier

25 attached thereteo) to the virtual WWW server apparatus



According to a fifth aspect, a virtual WW server 15 apparatus according to
the present invention can be utilized in conjunction with a plurality of
conput er systens each havi ng WWV browser and a WWV server which is equi pped
with a video canera, to enable interactive TV comunicati on between the
users of these WAV browsers 20 via a data conmuni cati on network. In
particul ar this enables any of theselBisers, when desiring to enter into an
interactive TV session which is already in progress between the respective
conmputer systens of two or nore other users, to do so sinply by executing a
si npl e i nputfPem oblee aAVWONPrewser ain HATPABSPvEPethReFARKNeSSALENBSUg-in -
27 program and activating that user's video canera if it i s not currently
activated. THF® Yirheai VEH, SREY¥ht FEPRYABYS #9$SpFbBGi dRREERA1RRe tATML

ti d 5.fil that i t by th irt | VWAV
AN T TR A AT T
HTM. fil d by t irt i i ved d
analyzed by SEU bHReErs G Seathe TR S b P aheny “Fs shE Var o an
approp@eﬂea%iﬁéﬁth%@%ﬁhﬁ?; g}y@*ph has been designed for controlling

interactive per a providing in the virtual WWWserver apparatus

a linkage file which; te] ff €Ss@a%ha W SLOuERRIR §8PFetOabpsaktag i nformation
(i.e., a URL) for use in sending to 15 the correspondi ng WAV server a

request for [dpdd i QiNe dérdsieingfprbde@ueat aifeoghibat cvhdgaoneanera to
the virtual WANVserver apparatus, via the network, wth the video data then

bei ng transfeifeehdyidhenadtssdsaty VYWY sesvein appar aspect dvehaTrequest i ng WV
browser, and 20 neans for establishing respective connections via the
network to afliled fiem WK sedeeesnivhes epludebi tanef aactwad WWE regi st ered
in the linkage file, when a request is received fromany of the conputer
systendOt 0 isgnvere an itherbetévreTy aohnbeel vdes onaaos hEerone t he

conmput er 25 systens. 28 _ (3) configuring each of the WWVservers with
means for nomMSRINGENG Heo st T ededh 22§ ueY HTTReLEOR r2sWeHdPrRgWERHeo
canera, and neans_ which can respond to a request fromthe virtual WW
server apparsResifoing (et T IRRA HRA, PIRCYEMER af + 8y aR¥ireturning a
nessage i ndicative of an inactive_gﬁatus if the video cane

a is_not
activated when thel) r SRAERINY Chec ‘?/eIHT,man%eT%’iaT)Jr%‘i’/iWﬂ@eﬁgﬂr?hglgﬁrt ual
WAV server a rat 10 nmeans for, receiving.,ach such ssage, and for
mai nt ai ni ng a{)rﬁ:g adb‘}uf%zslpr%d}fa%sg %%?%’?is ’cotn%goc 1?%%1“ bet we %C?ﬁg?“vwv server
and thgg vi rti‘hafo%lq/{/ig v%;r gr@fﬂﬁ é‘@rnged, until the corresponding
video canera I's activated and can then begin sending video data to the

(b) using that location information to successively
obtain these HTML files via the network, using the HTTP
protocol,

(c) analyzing each of the received HTML files, to

20 detect any file which is a FORM file,

(d) for each FORM file, attaching to the FORM
information an identifier which specifies the WWW server
that originated the FORM file,

(d) using the generation procedure file contents and

25 the received HTML file contents to produce a generated



15 virtual WAV server apparatus via that connection. Mre specifically
according to the fifth aspect the present invention provides, in a data
comuni cati on system having a data comruni cati on network and a plurality of
conmput er systenms each having a WWVbrowser 20 and a WMV server, with the
WAV server of each said conputer systemincluding a video canera, video
canera operation neans for control4il¥g -t he supplying of video data
generated by said video canmera to said network, nmeans for nonitoring the
operation of said video canera 25 and neans control I abl e for sendi ng vi a
sai d networ KTML £ilx nmessage indicative of an inactive status of said

vi deo canera, a virtual WWVserver apparatus conpr|5|ng HTTP comruni cati on
means for executi(f] E&HRIIC AN IErskedied AEMG (fide WAAVIE® ver appar at us
and each of said WMWVbrowsers via said _network, a stored FWNL nerating
procedure fPREWCEH &hithF Freediridd AFEF RATGIEF oS i g e Bting a
HTM. file and .al so containing picture enbedding information for causing a
VWAW br owser 28 activate a suitabl e plug-in 10 programfor controlling TV

|t eragtion oper 3 on.e g SLONESANE & AT NlAGH (I & L UL N

information rel a |ve Vi camera nanmes to correspon

locations ok 33 gavl'ddwg{gm%eeggggﬁffgbaﬁ%@swof T WWseryensy 15

request processing nmeans tecting when a file transfer

request whi gh ;3P@Eithlce® o aldd itk G aldnay RIHRC AU & i1l Hnat Mleo data
transfer request which specifies a nane of a video canera |ocated at the

WAV server eb @nseemnd seieredf cwairdspomauire +20 seiist aferitsi friege wgd by said
HTTP conmuni cati on neans froma first one of said VWWVbromsers
HTTP.

10 More specifically according to the second aspect
the present invention provides, in a data communication
system having at least one WWW browser which is
connected via a data communication network to a
plurality of actual WWW servers, a virtual WWW server

15 apparatus comprising

HTTP communication means for executing
communication between the virtual WWW server apparatus
and the WWW browser via said network,

a stored HTML generating procedure file containing

20 procedure information for use in generating a HTML file
and also containing information expressing respective
locations of a predetermined set of HTML files held at
respective ones of said actual WWW servers,

request processing means for respectively detecting

25 when a file transfer request which specifies said HTML



data acquisition neans for executing comrunication with said WWVservers
via said network, HTM. generating neans for responding to said 25 detection
by said request processing neans of a file - 30 transfer request from
said first one of said WWVbrowsers by reading out said HTM. generating
procedure file contents and using said contents to produce a generated HTM
file containing said picture enbeddixgy 5 i nformati on, and suppl ying said
generated HTM. file to said HTTP comuni cation neans to be transferred to
said first WA browser via said network, canmera control means for receiving
fromsaid rwam&smqﬂgimrfslb%wr rdiprest st of denfdarationt ransf er
and said video canera nanme and, if no interactive communication is
currently i ﬁeanogerES‘-‘sas’cmﬂfs"e%rFCarﬁ/ RARMG AWM le dipht eFs syeeehged readfagdout the
contents of said linkage file to obtain a | ocation of said video canera
operation meHHS CHTREPSIRA IR (PR o 15 vi deo canera name, sending to said
video canera operation neans. of the VWV ver of Sag,\g',l ond conput er

F R

system via sali d Gt %%ﬁﬁ%% a request for
establ ishnent of a ¢ nnectl Qn Vi_a sai déjee}__ta acaeud Si t| on: Neans, fn;gw@ai d 20

net wor R f or G & 1‘fo i'deo’ data from a video camer aOfcorrespondl ng to
sai d video cany, %ri'c!}r A ring sald video data from said data
acqw sition rreans to sal corrm!nl cation nmeans, to be transferred via

said network to sgivd, fglerrgra\@@p{gprm ) I%\é%;cg{dm@ dep fat@ receiving

nmeans functi oni ng, |1 f - I'nteractive comruni cation is currentl Yy in

progress beljasen:+3 di W flsla_tﬂa HefRidt GRHANHR] iy Stifs e s@i e r equest for
vi deo data transfer said video data nane are received, to obtain from

said |i nkage;rfainlse:etmee'ilde@m@t incad ioRAth NS fd $AIML \Gates- oedms a operat i on
means of all of said plurality of conputer systens other than said second
conput ev Sypreedanrd ffdrlesemdioktation darflorofatsiaind speteif wianereacpesfit i on
means respective requests for transfer of video data froma correspondi ng
10 one .of sakddvildestdamer af died gsteslstestmivrad ofeta crHBEML i Dihles a sai d
network and said data acqui sition neans for transfer of said video data,
wher ei n sai §ueressIilveliyd e pidiva nde daifwirmg tiwan $pessifatidy t2 3 nessage from

said notification neans of . L
locations to said data acquisition means to thereby

obtain said HTML files from said actual WWW servers by

15 HTTP transfer via said network, analyzing each of said
obtained HTML files to detect the presence of FORM HTML
files, attaching to FORM information contained in each
detected FORM HTML file an identifier indicative of a
one of said plurality of actual WWW servers which

20 originated said FORM HTML file, combining respective
contents of said HTML files with said procedure
information contained in said HTML generating procedure
file to produce a generated HTML file, and supplying
sald generated HTML file to said HTTP communication

25 means to be transferred to said WWW browser via said



15 any of said WWVservers indicating that a video canera is currently

i nacti vated, by holding a correspondi ng connection via said network to said
WAV server in an unchanged condition until said video canmera is activated
and video data therefromcan be transferred to said 20 virtual WNWVserver
apparatus via said connection. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is
a general system bl ock di agram showlfg -a first enbodi nent of a virtual WW
server apparatus coupled for data conmunication via the Internet, to 25
enabl e respective HTM. files stored at a plurality of - 32 actual WW
servers to etdiosH,aypedl t oget her on a single display screen by a WW
browser; Fig. 2 is a flowdiagramillustrating the operation of an HTM
generating secti dimbay fase HLHAARAS INENSSNFe if OFp FAR 6L RAF eFR 1D Fi g.
1, Fig. 3 shows an .exanple of the contents .of a HIM. generatin rocedure
file StoredSet Che WALRAC MYWAED, & TpSariat [HHEHESE . 17 or “use i n

duci t HTM,_ fJ [ nbi i nf ti f the 10 HTML
Gener ot | ng BRERRTTS 1 o FFh TCndeeis & N AR oh o1 HAL 111 o5
bt ai ned f I | it f . Fig. 4 - - f

i sl 89 pi CE PR R s TR dr €3 oy A VT et T R phse 1o a

15 such a gepek tog.d H}:Ml-dfaitlae;ac'c:fug;sit%&ia??n o002 R e e diagram

showi ng a secon nﬁb ment of a vir server apparatus coupled for
data communijedbran thiod ithe shileiialyink® iteakne BSReE ipriirtdiMeyf ides stored

at a plurality of
WWW servers, by HTTP via said network.
According to a third aspect, a virtual WWW server

10 apparatus according to the present invention can be
utilized in conjunction with a WWW browser, and a
plurality of WWW servers each provided with a video
camera connected to supply video data thereto, to enable
a user of the WWW browser to selectively display images

15 which are generated by the respective video cameras,
i.e. a remote monitoring system can be very easily
implemented, using a network such as the Internet for
data transfer. This 1s achieved, essentially by the
following:

20 (1) Providing, in a generated HTML file which is
produced by the virtual WWW server apparatus based on
the HTML generating procedure file contents, picture
embedding information which when received by a WWW
browser will cause that WWW browser to activate an

25 appropriate plug-in program for controlling the browser



20 actual WAV servers, which may include FORM files, to be displayed

t oget her on a single display screen by a WWVbrowser, and to enable
information that is input by a WWVbrowser user in response to displayed
FORM file contents to be correctly transferred to the originating 25 WW
server; - 33 Fig. 6 shows an exanple of a FORM HTM. file which is stored
at a first WJWserver; Fig. 7 showstZan-exanple of a FORM HTM. fil e which
is stored at a second WWVserver; Fig. 8 shows an exanpl e of a display

pi cture produced by a WAV browser in response to a generated HTM. file
suppl i ed by toheénatlauslismiws afv e mpiakbits ehbodleeninages gndsto
containing the contents of the FORMfiles of Figs. 6 and. 7; 1~ Fig. 9 is a
general sysE&ESPHTOL IR RALRRGA oW bRy 3 USRY o SSHssth e QﬁSB@%Yr?gal VWAV
server apparatus couypled for dat nuni cation via the Internet, to enable
respective Vi4&S | j‘esfdrf%rﬂqﬂ (?zfo & R FEREIRAE 2 I UrEPT ty of vi deo

caneras control.l respecti.ve 15 WNVservers to be displayed together on
a single diéﬁ &%ﬁgﬁfﬁgﬁﬂna%%Whﬁhﬁh%ﬂmﬂﬁﬁrﬁﬁhfﬁi)Eﬁ&ﬁ%%?%xﬁﬂr%HC%f

P P O Sk shlEREsP R €l 8 AT A A LRSS O TG 12

single disp SCreén; ( owWs "an exanple e "Cont et a HTM
20 generat i 88eBHPGAMY Gals 18 UREYT @fel R itRRM! FkiRls VNS IS - BRRAr at us of

Fig. 9, for use in producing a generated HIrlIL file which“contains |ocation

i nformati onakokha Bbugden off @dka® athe used by a WNWV br owser when
receiving video data froma plurality of WAWVservers, 25 transferred from

the virtual WA genver pgppaBdhysin the34irku@l WwsRews ean tudf the
contents of a linkage file which is stored in the virtual server
appar at us o& FEigka@e faler ehdthngelaspeckiavt priddet eaxiered ndmeccaner a
names to URLs which are 5 utilized to send control commands to the
correspondi hgcetdeo daferastibng.(il2.shewdRan)efanmpluseofira sairghlray picture
whi ch woul d be generated by a WAN browser which has activated a specific
pl ug-in progPafiencPESpERSRALDTI WHr AariveR 20coopmeadnddri st igener at ed
HTML file supplied fromthe virtual WMWVserver apparatus, before the WW
browser usetlRaSTRABEETaCfelidel fatrefEPie thREeyidara crmeravitdedheaner as

which are identified jn the displa icture; 15 Fig, 13 is an_exanple
correspondi%brﬁﬁékhgw&oFeEVﬁF ig?aé?ggﬁ'tHéavéﬂfbfg%¥8Fkus@Ftﬁa§ﬁ%unn _
ERRERE RN - St R S A
15 server apparatus to the WWW browser.
In that way, when the plug-in has been activated,
the WWW browser user need only specify a video camera
name, to request acquisition of a corresponding video
image. The plug-in then generates a command which is
20 sent to the virtual WWW server apparatus together with
the specified video camera name. The virtual WWW server
apparatus then obtains the URL corresponding to that
video camera name, and uses that URL to set up an

Internet connection to acquire the the necessary video

25 data.



fourth enbodi mrent of a virtual WWVserver apparatus 20 coupled for data
-conmuni cation via the Internet, to enable interactive TV conmuni cation

bet ween respective users of a predeterm ned plurality of conmputers each
having a WAV server and a WAV browser, whereby a first user is enabled to
.activate the WAV browser of a second 25 user in order to initiate
interactive TV commruni cati on; --3pg Fig. 15 is a general system bl ock

di agram showi ng a fifth enbodi nent of a virtual WWVserver apparatus

coupl ed for data comrunication via the Internet, to enable interactive TV
conmmuni cati on belweenerebpebetured psessbbé Boplhbeagl fby ekaaplpytars each
havi ng a WAV browser and a WWV server connected to a video canera, whereby
when i nt er seingke TNTMDNEYBERatagnwithi htsi GReédabbribuheaty emebde t he
users, any other user can imediately enter the interaction if desired; 10
Fig. 16 is seleaetue dyspbaybbbck Blayrdhty| phsvidepPngmagphi 6Xcart system
for enabling HTML files stored at respective WWV servers to be supplied to
a VWAW br onse?SREGE{ VR YHERP nedmeray. on7a shpRElandaRBABY eS6F eBReoft ent s of
a HTML 15 file which is stored at a first WPl Wserver shown,in Fig. 16;
Fig. 18 shoWdW - %a®bt e4Bfet B orteht el off a2 HIMEILRI BIWAT &R i s stored at

2, Seoond WL ser et SHOM0L 11 By S840 Bl 50 oRU LR TR Oyt U bl o
L0 o, 5 Sty 5 00,5 A0 SUBIPLE Tafig aBhalnLELYLR Wi ch voul o
system having at least one WWW browser which is
connected via a data communication network to a
10 plurality of actual WWW servers which respectively
include a video camera and video.camera operation means
for controlling the supplying of video data generated by
said video camera to said network, a virtual WWW server
apparatus comprising
15 HTTP communication means for executing
communication between the virtual WWW server apparatus
and the WWW browser via said network,
a stored HTML generating procedure file containing
procedure information for use in generating a HTML file
20 and also containing picture embedding information for
causing said WWW browser to activate a predetermined
plug—~in program for controlling said WWW browser to
selectively display a plurality of video images from
respective ones of said video cameras in response to

25 respective input requests which specify said video



25 HTML file of Fig. 18; - 36 Fig. 21 is a flowdiagramillustrating the
operation of an HTM. generating section in the second virtual WWVserver
appar atus enbodi nent, shown in Fig. 5; 5 Fig. 22 is a flow diagram
illustrating the operation of a canera control section in the third virtual
WAV ser ver apparatus enbodi nent, shown in Fig. 9; Fig. 23 is a flow diagram
illustrating the 10 operation of a tanera control section in the fourth
virtual W~1W server apparatus enbodi nent, shown in Fig. 14; and Fig. 24 is
a flowdiagramillustrating the operation of a canera control section in
the fifth 1%aneéra uadkm@¥WWebtesa bpppiatuse eabbdiding, isfiownatioRi g. 15.
DESCRI PTI ON OF PREFERRED EMBCDI MENTS | n the follow ng, enbodi nents of the
present invedeRohiving selidecstrivel Y cpeTvigrt aPPatatirawRfgsd. 20 It shoul d
be noted that the present invention is not limted to the configuyrations of
t hese descr¥PErendod! Hee® siashdf PhatSTat R oURN Y ABENEoRRFRUPAL FERE coul d be
envi saged, which fall within the scope clainmed for the present invention.
25 First E Prettades,

5 a stored camera name linkage file containing
information relating respective video camera names to
corresponding locations of said video camera operation
means of said WWW servers,

reguest processing means for respectively detecting

10 when a file transfer request which specifies said HTML
generating procedure file or a video data transfer
request which specifies one of said video camera names
is received by said HTTP communication means from said
WWW browser,

15 data acquisition means for executing communication
with said plurality of WWW servers via said network,

HTML generating means for responding to said
detection by said request processing means of a file
transfer request by reading out said HTML generating

20 procedure file contents and using said contents to
produce a generated HTML file containing said picture
embedding information, and supplying said generated HTML
file to said HTTP communication means to be transferred
to said WWW browser via said network, and

25 camera control means for receiving from said



- 37 Fig. 1is a general system bl ock di agram showi ng a data communi cati on
systemin which a virtual WWVserver apparatus according to the present

i nvention can connect via the Internet to at | east one WNWVbrowser and to a
5 plurality of WMVservers (i.e., actual WWVservers), with one WAV browser
and two WWV servers being shown in this exanple. It should be noted that in
the foll ow ng description and in 4 g appended clains, the term"WW server"”
signifies a conventional type of WMVserver, as |0 opposed to a virtual WW
server apparatus according to the present invention. In Fig. 1, the virtual
VWAV ser ver raapadst UsedeedswinglaseandHBI R ictwanasneatd amseoih beh 1is f or
executing HTTP communi cation via the Internet and a request processing
section 12 regreiprestesistimag adqieastl Ednr anisfesy dedradnchvdiger s wedrdinemand,
directed to the IP (Internet Protocol) address of the HTTP comunication
section 1, ods theerransitedhysailte HMRID ARG &R idEaEEtd on 11. The HITP
communi cation section 1 further includes a stored HTM. generating procedure
file 1001 lomgta ol dRtid geifeoatGans e @RS MR dtedeadi ng out t he
contents of the HTM_ generating procedure file 1001 when required, and for

usi ng Phe GAYE SSHAEHTY 1@ Ol de Y ST e M ATAVL FSNENENP SHf a

acqui sition.section 14 for executing conmmuni catjon wth W~TW servers and
for 25 rec&iNioPy FREF 1 rs%’clf? ée'r\}’é‘ras.sal\iﬂwéfaéﬁa PG ESC" . 38 a
first WW server, I S n v, notes a
WAV br ows e?n.% a\.fn%e %g%cl?m?% rch:é}(:é3 %?clt ?‘f‘n rgegﬁ%l%%n qff %sefre%/re r@f;q’szda‘%g VWAV
server B 3 pectjvel v i dentd VWY V2T 5 20 and
V\)(/\){/Vbrovvserc-l(‘::‘%(r)él g?({“ﬁzd S;ra'}dg\rbegétrdeg%atndﬁﬁ?eg %Eltd}gl?lgm d:sga::lrcfb\'zl above. The URL
of the HIMe gRRar a2l vi0GRAY @icfthiotx1 QL sthicchaith HRad@lidhe HITP
communi cation section 1 can be input by a user in the sane way as for the
URL of 18 1Qehinse Sner ed-atfs 2t raGigudla i9erM@le oS Wit a2 $ Hidhe JAAY serter A 2 or
WAV server B 3. It will be assunmed that the URL of the HTM. generating
procedure fick®ikA@t dreindadils tthe sdiEP HTaP daneain i tSes indank | o
"HTTP: / /ww// i ndex. htm ", i.e., the nanme of the HTM. generating procedure
file is 15be nadexsitierired Wian shliadt nERwork itiopsia ildy WiWive hirserseaf. t he VWAV
browser 4, a GET command whi ch requests the HTM. generating procedure file
1001 and speci f Aesoridd nigDtaddr fosrgh alseeltTPac yrimviadaiWih ssatemon 1 i s
transferred fromthe HITP comunication section 43 to 20 the HITP

communi cat RORAFAEMNSORCEPIELATG K€ [ChLePHEEESNENE N SBGHPEC1G38N 4 est abl i shed

between_the HITP communi cation secti.on 43 of the WNVbrowser 4 and the HITP
communt 2at H&A 14@eE R FPIIMNCHRECATYR oo ArunPaSETt Gn Td&Eh SP™PUYRY he sane

way as for the connection qf Lhe,25 HTTE commni cat;on sqehj g of; the

which is equipped with a video camera and a second
computer system having a second WWW browser and a second
WWW server which is also equipped with a video camera,
20 to enable interactive TV communication between the users
of these WWW browsers via a data communication network.
In particular this enables either of these users, when
desiring to initiate interaction with another user under
a condition in which the WWW browser of that other user

25 is not activated, to send a request for activation of



- 39 apparatus 10 and WMV browser 30 of the prior art exanple of Fig. 16.
The HTTP conmuni cati on section 11 passes the received GET command to the
request processing section 12, which then extracts fromthe command the 5
nane of the file which is being requested, i.e., "index.htm", and passes
that file nanme to the HTM.L data generating section 13. Wien the HTM. data
generating section 13 is passed thaginanme, this constitutes a request for
the HTM. data generating section 13 to read 10 out and anal yze the contents
of the HTM. generating procedure file 1001. Fig. 3 shows an exanple of the
cont ent s oftHadte Widlbgerssmtofigthps ocelder euset e 1004. ofisecansbe sean such an
HTML generating procedure file is witten as a sequence 15 of tags which
are basi caldherebwozas dindee wieothi £ hed priesehe shaedeedsa¢bi varien, but with
the addition of one newtag, i.e. the "URL" tag. Each "URL" tag indicates a
command which the idrsine teguinteacHm: file froma specific W-~1Wserver,
as described in the follow ng. 20 The processi ng operation of the HTM data
generating sect |W5131%§th3()%v%%‘scﬁsf§fe‘htt%]fle¥r? gy to the corresponding flow

di f Fi t i.th t d fil
SR T G | SRAME AL A e SReE R BerEE
fil i nd tn1" i t t

e S 3t MLt Dt s, 9 SEEERL 1

f h f
that 1 Ferﬁzﬂt?oéén B e e LG S R AL R LS S
that first amlaazeeﬁ«w afd-Jdie Jﬁﬁa%aé@él is xfé)é’é'ﬂv ed Nah i s exarml e lt

i s assuned tylhat the first tag 1s "HIM™. In step Is tag is conpared

with the stangzddRley A fortdieedr e«ﬂ‘loturgtqaméaecrt@twlwrwg@tu cal ,
operation proceéeds to step S5. If not, 10 operation junps to step S8. In

the exaopl eclodfain 2n Sigta®prhiatd Eiud-ite grodiain ivlelth aeds tBedbRL", step
S8 is then executed, in which that first line is stored in an internal
buffer of tdesidhidd datra iggrearaattiing: IBCtdiEplE3; dpexrataipn ntaemdatobuf fer
which is dedicated to 15 holding HTM. data. Next, in step S9, a decision is
made as toawtdmadre tipatf iplalg-ime dhea Wsdh lof Hdathdd reselvsef can t hen
operation proceeds to step S10, while if the final line has not yet been
reached, ofs&eat |1<§1Purtetaurrr$§‘~tet§5tstté?p igh t IpHe éb’owéitcﬁieﬁfcdﬂ@heﬂhﬂe repeat edl y
20 executed until the line <URL="HTTP://wwA/ i ndex. htm "> is, reached. Since
the tag of aPR&hem NEeTy YRL'Sergtidly SRqhs & FENB&c e dne AV el t hat URL

"EH'TP [/ wwwA/ i ndex. html ™) is passed to the data 25 acquisition
St ohb L4 g o FEHGFEHHTon SPESL LYy @ camera name

corresponding to that other user,
(2) providing in the virtual WWW server apparatus
a linkage.file which relates each video camera name to
location information (i.e., a URL) for use in sending to
20 the corresponding WWW server a request for starting the
transfer of video data derived from the output of that
video camera to the virtual WWW server apparatus, via
the network, with the video data then being transferred
by the virtual WWW server apparatus to the requesting

25 WWW browser, and also virtual WWW server apparatus



- 41 then finds the IP address specified by that URL, and connects to the
correspondi ng WAWVserver (i.e., in this case, the WWVserver 2, having the
nane WWM), and obtains the contents of the specified file (in this 5 case,
the file naned "index.htm"™ which is stored at the virtual WWVserver
apparatus 10). In step S6 the HTM. data generating section 13 receives that
file fromthe data acquisition seet2mn-14, and in step S7 the file contents
are stored in the internal buffer of the HTML 10 data generating section
13. Operation then proceeds to step S9, to judge if the final |ine of the
HTML gener &dawser oxetilvat foh eddasghaehon enehrs. f0F sendipgekat tbAtret urns
to step S3, to analyze the next line of the HINIL generating procedure
file, whiclFanrespendbng eV speEYEr o3 ¥PRUSRE BPr sa¢tivatiepe@fathhe WAV
server B 20. The contents of that file are then obtained and stored in the
i nternal b AFETEHORKHINW dof @WeRhera®ing section 13 in the same manner

as for the file fromthe vjrtual WMV server agfaratgs 10. 20 Such
operations are rEbeATERMRT thRt fYRen PReRALIOR L MY REPYERRY

d file.i tected i t S ' t S10. th t ent
01 " he sl nt i T Ter o YR L i gEH e 401 ) €act Poh 459878 paseed to
the HTTP i.cati tion, t 5 j th i
Scquence oPAUR 60" Bk AT Heeran T RO 0 T 13, Tt can

thus be under st ogd dhat V?as%’ic?i%%n %!\d’rbé/i%%n%?sof hg(rj‘@@g PESHsgengEaged by

the HTML data generating ning data contained in the

HTM. 5 generatdiG diaARir&, i nddlomi s hadtie, S0 entise ofwrel the two files

respectively obtained fromtwo WWVservers, with these two files having

been obt ai pedwaers AR IRbDYomihaipdlai B, coniRidedietdendi(d] generating
procedure file 1001, and that this HTM. file has been 10 generated in

response tackifvidte ttensfwr preoguest df anseNY bavseter spestéyi (fgft he. URL
of the HTM.L generating procedure file 1001. Ths single HIrIL file which has
t her eby bedhapr dohesekrbyi st heo tHIMr wiattal yyeaeriatd el )Jsecandm 8o i stahen 15
supplied to the HITP conmuni cation section 11, to be transferred via the
| nt ernet t &ot keaditR cavdmeisltayorv iskan idat s thiee WANEP ovgeera. That is
to say, once the generated HTML fil e has been produced by the HTM. data
gener at i ng°$e&hiadn SEFINd COMMEPTEYHTER i n the 20 sane manner as a file
whose transfer has been requested, using the file URL,, froma usual type of

VWA server. Aftém Foddddmg SHFR 1fe SYAC™MAY 8 U IBH 9%, SYFR content s
Chove B R St TPl BFSHARy Tkt o S RGBS As shown. € he
113 150 SHkagilgl U6 AR MARRIL 0 o i gprer ot o oceaure
ei ght |ineg @bnkg fai1h§ "ddhHdd WEVEHIARX MHY" Wil Fddkved) are displ ayed,

apparatus a request for transfer of video data from the

video camera of the first computer system. Thus, when

20 the second WWW browser is activated in that way, it
begins to display a video image from the video camera of
the system which has initiated the activation.
More specifically according to the fourth aspect

the present invention provides, in a data communication

25 system having a data communication network and a



5 together with those of the two files which were obtained fromthe WW
Server A 2 and the WWWserver B 3, with these three sets of file contents
bei ng presented on a single display screen of the WWVbrowser 4. The
exanpl es of files stored at the WMWVservers 2 10 and 3 are the sanme as
those used in describing the prior art exanple of Fig. 16. As can be
under st ood by the above, with this-eodi nent of the invention, it becones
possible to present the contents of respective HIM. data files from 15 a
plurality of WMNVservers concurrently on a single display screen of a WW
browser, by pisSingl dtwsu@alcduputied $¥EFercDmari cadvbng vé aWdWnkreweRrsuch as
the Internet, while using usual types of WNWVserver and WAV browser w thout
modi fi cat i oRnAHATE &WW HRer VRtentW i Have J0VWretver aof i @afhvaRue. In the
above, for sinplicity of description, it has been, assuned that with the

first enbodiGRIRVEET tHhE TSI SMT IR ME RASAN ARRHVRREQRI™SPPSEratus 1 is
ITeriN'SS g 3 Comitet, USRNG5 SRS [ Es acheel e
ol erent ¢ W AR TR B el Mo GRURE SO RES SRRt em as
e above dais e eaelis (drdi e cor Ao TPLEs B genor at i ng

dure fiJ - | § 1 ' t
pr ocedur ﬁed'sfu%g]l%]ngarcpf S G A SRR I d Ay SREd TY fadMafhllgs are to

m'respective WAWVservers, it would be equally possible to

configure the LQ icoManicriof 4 RatdiMl ganersdrd g pigsadmesfile of the
virtual WWVserver apparatus.to include commands for designating that

speci fic pregmp ividch as a CG or Servelet type of progranm) are to be
activated at specified WWVservers. In that case, when the HTM. 15 data
gener abi ng sect i GITTE3 aozads icnatt itdre neentserficxr afxddec HldML gener ati ng
procedure file and finds the tag for such a conmand, it would cause that
command t o lbemyemicad idne befarsen dhamygarale Wit satierBpparitase t he
designated program It will be apparent that such a 20 function can be
easi |y proviadd egrht o SpiediWehoreWsErng viia &fdd Matweidt a function wil |
enabl e a user of a W-~TW browser to send specific operating conmands such
as program acti vat iStRrEsmiEds ISNanatdivo BoFadyise bkl FeRtdEning
predet er m ned WWV servers, sinpl y 25 inputting the URL of the HTM
Cenerati ng Brocedine Anermatips thhnfbe o Gonanas HbGtiHh BH1e he
Presepl i nventi on oL YA NP LTSV eH R M fdd SR dfgm A p! ural ity

causing a WWW browser to activate a predetermined plug-

in program for controlling said WWW browser to

selectively display a plurality of video images from

respective ones of said video cameras in response to

20 respective input requests which specify said video

camera names, with said picture embedding information

identifying said virtual WWW server apparatus as a

source of video data for use in generating each of said

video images,

25 a stored camera name linkage file containing



WAV servers to be concurrently displayed on a single 5 display screen by a
WAV br owser, but al so enables a browser user to issue operating commands to
a predetermned plurality of WWVservers by performng a single input
operation at a WWVbrowser. Second Enbodi nent 10 An HTM. file can include
FORM information, i.e. information encl osed between initial and final FORM
tags, and such a file will be referped-to in the followwng as a FORM file.
The FORM i nformati on includes the name of an input value which is to be
‘obtained from 15 a user of a browser which receives the FORMfile, and the
nane of a pinfeomatich melatO®y pesgeabiwhi ¢hdeg tembraexevesedtio process
the i nput value when that value is sent back to the WAV server which issued
the FORM fi¢erreppandipt hotatiéons edcepi@dvbyea VEWMEBROKPErationt he
browser displ ays a request for the user to supply the i nput value, then
sends the iTRRAS vaf ueaid. W, S@ekpPESsi ng the user's home address or

t el ephone nunber back to the originating WWVserver together wth a

comand f or pro QIVRHT t PEPCERPULET VERIRS §°55Fﬁ§p?ﬂEl§8 ¥r 8§F8MEMRECh i s

fied f th
e on W R ote TEONETRE Fegvest oh e coRgenr Lo roRty Rl LN

t ti i be handl ed b
the. vi L?BJ%&%@% SEBELALYe PRI St L O NNED EoT L1085, THaha PN o0 Y
denote a ﬁﬁ@@%%é%%@ WWVéé‘BvéPeoﬁeévééc!SﬁHEénWA wwB

respectively, nuner a 1 denotes a virtual WAWVserver apparatus and

nuneral 54 denoies & %‘%@iemghfsvwg/&§ﬁ?é/&r]§y53alé3ﬂ'§i‘ﬁre respective
HTM. data files 10 mhlch can obtai ned by the virtual WMWVserver

appar at us dormurdi $d tH drarmémmgefréd® 4 hefrsesené bee SQiatimwl i rst _
enbodi nent, wth at | east some of these files being FORMfiles. It will be

assumgsl t hadrddeeontents of one such FORMfile stored at the WWVserver A
bz are data acquisition means for executing communication
with said WWW servers via said network,
HTML generating means for responding to said
detection by said request processing means of a file
15 transfer request from said first one of said WWW
browsers by reading out said HTML generating procedure
file , using the contents of said HTML generating
procedure file to produce a generated HTML file
containing said plug-in acqguisition information, and
20 supplying said generated HTML file to said HTTP
communication means to be transferred to said first WWw
browser via said network,
camera control means for receiving from said

request processing means said video camera name, reading

25 out the contents of said linkage file to obtain a



15 as shown in Fig. 6, while those of a file stored at the WA server B 53
are as shown in Fig. 7. Simlarly to the first enbodi nent, these HTM. file
file exanples constitute the respective hone pages of the WWVservers 52,
53. In each of the FORMfiles of Figs. 6, 7, the 20 ACTIO 3 tag in the FORM
information specifies the nane of a programwhich is to be executed by the
originating WAV server to process 4 Ips specified i nput value called
"usernanme". If such files containing FORM infornmation were received by the
virtual S~WWVserver apparatus 1 of 25 the first enbodi nent of the present
i nvention shomatiion of Faidrividel dammma hepaMiviser wveean® and 3 of that
enbodi nent, so that the contents of Fig. 6 and Fig. 7 were received and

di spl ayed bgozrgspandinse tf sl brislgsercangip gnche SN brovsersdidf Fig.
1, then the resultant display 5 picture would be be as shown in Fig. 8. In
that case i VifR® GSERIECRT FHILTHMGS e WOk I YHe havetdwi ndows
and actuates the corresponding "input" or "registration" button on the

di spl ay, a S6FFEAd SOFRUEST FYSH nakd FRrihdada 35BSt Pat™$_NEpeci fi ed
10 in the FORMfil.e t th ith the. t | f ! " ld b
pas!scr=,]d5freorr‘F‘f1 eslﬁ\ﬂ\a/ #&%3&?’4@‘[ ] %W%#T%%%c&\%%ﬂuﬁefceaf{%n‘gﬁ?? \gggﬁf‘ b§ HTTP
t . S he . t tal | t] i fyi
Phe. i ser SEETuR or ol el o Hetrestbuliing ¥ Tatd NS S e  hatsed

at that tingaha (e whniuale IIMS &IV e 2P RAaL }éﬁcsggxg%eitﬁ%n Wddnd he input

val ue, i.e. the program nane "regnane.cgli"™ or nane.cgi ', i1t would not

be possi bl exfar ti-Bes\teitidly \WANS iR JRRAYN alissh R idetRIdd ne the WAW
server to 20 which that cormand is actually to be directed. It can thus be

under st ood &bghiktitWeul cheldls B RASS BITeD @dtinieGidat iUse tdind | rsd

enbodi ment of the present invention under a condition in which FORMfiles
may bei @bt absetrhyisfberedr tial shd@W\heewoek appaadtdus iastpardw of 25 the
plurality of HTM.L files which are sent to the WWV - 48 browser fromthe
virtual W\W¥sewser,appdratus. However with the second enbodi nent of the
present invention, that problemis avoided. Specifically, it is nade

possi bl e for thebypweeal aviivesivar degggagnation medndgetcamtinel Md dby of
respective WAWVservers is to receive an operating conmand (e.g., specifying
activati on ®21d pareraucantcgl pesgradPri Fandisgsentueased rom a WW
browser to the, virtual WWVserver apparatus WWVserver, as a response to a
FORM file. 3Bta¥ahipBsHPAUSRtt kOt F8l8ePERUSERDAF AL 16M Mif@ns of

15 the second computer system via said data acquisition
means and said network,
said second WWW browser being controlled by said
browser activation means to be activated thereby and to
send to said virtual WWW server apparatus a file
20 transfer request specifying said HTML generating
procedure file, to thereby obtain from said virtual WwWw
server apparatus said picture embedding information and
to activate said plug-in program.
Furthermore, said virtual WWW server apparatus may

25 comprise means for determining the network address of



invention shown in Fig. 5 FORM pages froma plurality of WdWservers can
-be di splayed at a WWV browser concurrently on a single display screen, with
operating conmands resulting fromuser input being transferred to 15 the
appropriate ones of these WMWVservers, to be executed. In Fig. 5, the
virtual WMNWVserver apparatus A 51 contains a CA processing section 515
whose function is to judge which of2d he WAWVservers is to receive an 20
operating conmand requesting activation of a CAd program which has been
-sent back fromthe WWVbrowser 54 in response to a FORM file. The WW
server A 52aiidclfides zd@Eutpoeasdiany sheot igrtdidding ofrexesatiding a CA
program speci fied by such an operating command, 25 while the WodW server B
53 si ni | ar bynkagleudds.ea tb@ name 4F sHistesidleny st 53"k IThBINEWV br owser
54 includes a FORM input section 546, which processes input val ues which
are suppl i €8MBY tEere shisdRTe R ugerVideq dRRe R IRORV SN IR FRENMONNG| 8Pl ayed by
the display section 45. It 5 wll be assuned that wth this enbodi nent, the
FORM i nput 586t NEveXE geEiesiSes AR MRRT XoifA9R MARREH B E nput

| ue, i, int fol | owi Th i Ni t.i f.1h
bnbod mont COr SPEG. T8 BRdY GEIER N, ARV O tife ISP O HEAE of Fi g
110d ib . d i bed f nbodi t of
Fio. 1 wheR FRaSLSEroRR M SRS e BRI, TRl L SR T
generatlnnggogggﬁz%g Hb%t%%plwﬁ¥ié'¥§¥%E§§%§g?§ﬁﬁkﬂw%ﬁﬁ%¥rﬁ% ection 12

of the virtual Server ‘apparat us _ “that a reque for that
file has begp,sent. mTeQ?xs"@Mnc‘%"?Jo%igm%']erf%tl'l%i%?téaq& L34 eaponsls by reading

out the HTM. generating procedure file 1001 and anal yzing the contents, and

t her eby obtaigssbremat REWVRLSRIEYE R A a2 cafad 1\WARVISeraEia RS20 respective
HTML files whose URLs are listed within the HTML generating procedure file

100l .1 dHowevertuast aad sbryieiPlaypanaeils BY i@ estntntreafivachiddo t hese
obtained files into the HTM. file which is to be generated and sent to the
WAV br owsedatd @sodesaidbeddeor chimerki st said first computer
system, with said request specifying said video camera
name which is supplied from said second WWW server.
According to a fifth aspect, a virtual WWW server
15 apparatus according to the present invention can be
utilized in conjunction with a plurality of computer
systems each having WWW browser and a WWW server which
is equipped with a video camera, to enable interactive
TV communication between the users of these WWW browsers
20 via a data communication network. In particular this
enables any of these users, when desiring to enter into
an interactive TV session which is already in progress
between the respective computer systems of two or more

other users, to do so simply by executing a simple input

25 operation to obtain and activate the necessary plug-in



25 enbodi nent, the HTM. data generating section 13 first - 50 analyzes
the contents of each of the files obtained fromthe WMWVserver A 52 and WW
server B 53 to detect the presence of any FORMtags. That is to say, when
the HTML file shown in Fig. 6 is received fromthe WMWV5 server A 52, the
HTM. data generating section 13 successively checks the lines of that file
until the line headed by the initiap7FORMtag is found. Wien that line is
detected, the HTM. data generating section 13 nodifies its contents by
-adding information for 10 identifying the server which originated that FORM
file. Thus proghencasedofct heatORY £hht shewhsi NiBeg. cémesiandd titte
originating server is naned wwA, the |ine: <FORM METHOD=post

ACTI ON="r eghaineo e gfusremul ¥l detEviahgéd to: 15 <FORM METHOD=post

ACTI ON="/ wwA/ r egnane; cgi "> The resultant nodified FORMfile is inserted
into the HTM. fiTRishitrsRipeedg geperbiedlbyP¥he HTM. data generating
section 13, and the sane oPeration is then perfornmed for the FORMfile

which is obtai nef*¥ r orPERELENINIY sBR G HTBL58eNGF 2 hiPHePEQFRENT e
identjficatj i nf ti i n_thi , bei " /" . \\h the HTM fi
e donor o O P e heTt nRroteR Y eHie o1 RELRE P eSsvir CoRaratS, 1t i s
t vi t he, TP i i i th b . 25 W
that gomer driehone SRTREA LR ARESEEAL Pn il g ondRTLPEBURRE ARt 25 e

resul t ant 'éﬂgfgfgfhgﬂ%isfﬁﬁgmgfg&$E§% ﬁpeﬁyww%ﬁﬁgﬁ?ﬁéﬁ?ﬁeﬁgkbege as shown

in Fig. 8. 1t cant e understood at"this e l'es FORM

i nf or mat i on, 5.0m FORM HTM o di 4 &S 4:08P8r41yeby Bl d RiwanBopkural ity of W

servers to be presented on a single display screen of a WWV browser. In

this exanplyglrasdud the WERbFdbosr H.%]Uéé’@ﬁvéfléitahhgpgfg ehtlser
supplies his or her name as the input value to be sent back to the

ori girmt i N MYV ) mesgredm WNieth chasaseat ddei yH¥M bremseenbdollypag a nane
val ue into one of the name w ndows of the displayed picture shown in Fig.
8, and thenracdiratiese the goerasimndi ng one of the registration buttons
(i.e. which are respectively labelled as "registration"” and
(2) providing in the virtual WWW server apparatus
a linkage file which relates each video camera name to
location information (i.e., a URL) for use in sending to
15 the corresponding WWW server a request for starting the
transfer of video data from that video camera to the
virtual WWW server apparatus, via the network, with the
video data then being transferred by the virtual WwWw
server apparatus to the requesting WWW browser, and
20 means for establishing respective connections via the
network to all of the WWW servers whose video camera
names are registered in the linkage file, when a request
is received from any of the computer systems to initiate

an interactive TV connection to another one the computer

25 systems.



15 "input"), the FORMinput section 546 of the WAV browser 54 uses the

ACTI ON portion of the corresponding FORMinformation (i.e.
"ACTTON="/ wwA/ r egnane. cgi ") and the "usernane" val ue whi ch has been i nput
by the user, to generate a GET command in the HTTP protocol which 20
Fncludes the name of the WNa server which originated the corresponding
FORM file, such as . "GET/ wwA/ regnage._cgi ?user nane=John Jones" That
command is then passed by the WWVbrowser 54 and virtual WMWVserver
apparatus 51 via the Internet to 25 the virtual WWVserver apparatus 51.
The request - P2) PEBREESLAIn§CEhERNOEZ2tRXANWNESc8RER S| MR GRERND Which
is received by the request processing section 12, and recogni zes that this
is not an Hidt hohetaefngstheoactequesbn abdtee passne the command to the
CA processing 5 section 515. The CE@ processing section 515 then obtains

t he nane ofcéoheediidibngevitfieonwhanbraheatETmeanaandicbhntent seapendo be
sent, fromthe header field of the command. In this case, the the name wwA
of the WWheryereguseti robt bhaedirvhah WHdt sg¥¥Weseapperadms fOrhas been
obtai ned, the CA processing section 515 del etes the header field (/wwA)
of tRe noditraesTHET ebnvbfiee daka, pagsesnehet iwey avdveetuamdnghat has been
obtai ned, to the data_acquisition section 14, together with a val ue

expr essi ng M¢ESIET tothehti Vet AL t e heddktvassERERE, r éfolBE, Viideo passes

t he val ue: " CET/regnane, cgi ?user nane=John Jones" The data acquisition
section 14 THIF2stANNPEHESELVRLH e%??%hg?%ttﬁ%qV@ﬁﬁséFvEFCﬁlg?dand sends
that GET co nd to the WMWVserver A 52. In response, the CG@ 20 processing
section 5247t the WWserver A 52 executes the cgi program "regnane. cgi"

to process the iCR#L&¥9é&Pd¥@$F£ht eb@ égftw&&og%ﬁggrgéﬁﬁggstu nd

returns a result resu en sentf via the nrcati on

section 21.4lsddes I sesvprnd S2d dddie A8, daba, agaul ghtion section 14 of

the virtual W4W server apparatus 51, I ch passes the result to

the CA progessidith SR &dore PPy HOGESSE o $8ELL PO Shat/BeR
transfers the result via the HITP comuni cati on section 11 to the

browser 54,tratd e sesed disucthd asriud Drwed | sareonfappapgthat the input
val ue has been correctly received by the originating WWVservers) is then

di spl ayed mnhdHendA&Y hiromsSertsed. cdrisegpdraligeguiciee edmoper fgi ons occurs if
the user inputs a FORM response which is directed to the WWV 10 server B
53. The succBsisiateed perdtdamstiexeasith BerdindHMMdemndatd i bg sketi on of
this enbodi nent are shown in the flow diagramof Fig. 21, which illustrates
how ¥ach | ivietorala Wat e HEMP I dtaly & iexdiateccamnelet 8omi ne whet her 15
the line contains URL or FORMinformation, with server identification

i nformati on bei APTEIFERLT I P 5@ 995K it §he fokieh t3SPRGF nthfth a

FORM t ag. . . . . . .
9 present invention provides, in a data communication

system having a data communication network and a
plurality of computer systems each having a WWW browser
20 and a WWW server, with the WWW server of each said
computer system including a video camera, video camera
operation means for controlling the supplying of video
data generated by said video camera to said network,
means for monitoring the operation of said video camera

25 and means controllable for sending via said network a



As can be understood fromthe above, wth this enbodi mrent of the present

i nvention, when FORM HTM. 20 files are to be obtained fromthe respective
ones of the plurality of WWVservers and conbi ned with contents of the HTM.
generation procedure file 1001 to forma single generated HTML file which
Fs sent to the WWVbrowser 54, operation commands and i nput val ues sent
fromthe WMV 25 browser in response2bo-the resultant plurality of sets -
54 of displayed FORM information will be correctly allocated to the
appropriate WAWVservers, while a single display screen can be utilized for
di spl ayi ng naéss&@RVindficrtraveonfand fionctipet stpénat icdns.a idencelade 5
practical value of this enbodinent is substantial. Third Enbodiment It is
possi bl e tocaperafya WirhhalaWWHTREIVEKe apphietuSe cOMPYigiew file contents
are to include an enbedded video inmage. This is done by including in the 10
HTM. file a tag WRG6BeCEBRNBAEILIPBCIPRNEi EPtr 8X8/RBEAESNg i nf or mati on,

i ncluding information, specifying a source of video data for producing the
vi deo i mageLPBYN1caElPRebERIEER SHENVATEYALCHTW BEFVEFaMPPET ATE HTM
EMBED tag, foll owed bg t he Sﬁ%ﬁa tribute which specifies the 15 video data
source, mayPR TREY PhrStAdt r%ﬁgg?eﬁﬁeﬁlﬁ bPEWEEF Krecei ves an

anal yzes such a L€y mi y i ing.a _carrespondi ng

cont rol progranlg?%%o%éé ﬁgﬁglé%ggggg?Pgaﬁgg%eéﬁggog gFaqﬁﬁiﬁ%qﬁ§gbo
acquired Q5. proflrl NgnkbEnALdS. EBRIESANGRAEETEALY, o Wn@nathing a user
to request dﬁsp ay of the video inage fl.e., y generating a correspondi ng

i con whi ch gai Heso CkbrELSn PRy YcEH?eUéﬁbe@i@iﬂ?@n?%?ﬁa@i‘bﬁl'ﬁ%&l_)1 and 25
(c) responding to such a requést by sending to fhe - 55 specified video

data sour ceausDRGFBAUVERI bA6HYEF I B8 4B€ivh€e0adatiatabiiehpaugentr ol program
can be stored locally at the WWVbrowser, i.e. as a plug-in, or may be a

"hellder" 5 pregram M chohsrbdTatgdTvepatatetyibnosptheat YW, br onser ,
however for sinplicity of description, the term"plug-in" is used in the
fol |l ow ng descriptsooraeddciherappandetlickagasf ateacganedalinterm f or such a
control program to In the prior art, it has been necessary to use a
separ at e plinféormibiormacdlabnbegdedspective whileh csmevabeadesptayed. Thus
when it is required to receive video data froma plurality of WWservers,
it is accorRTRRSPIREERSat9Cblans | 9ht 2aad pyudari egnerapprgrakdons
concurrently, and this,inposes a substantial |oad upon the browser

resour ces. MEARY T v+ WAV t $¥ ¥R ERDoOdi ment of the present invention, it

bec s possible to concurrently receive video data froma urality of WW
coreare by usi ng SuERE B i ene Tnd o Yot apesneceivaly SaBLEER i

when a file transfer request which specifies said HTML
generating procedure file or a video data transfer
request which specifies a name of a video camera located
at the WWW server of a second one of said computer
20 systems is received by said HTTP communication means

from a first one of said WWW browsers,

data acquisition means for executing communication
with said WWW servers via said network,

HTML generating means for responding to said

25 detection by said request processing means of a file



20 resultant video inmages on a single display screen, Wth this enbodi nent,
showmn in Fig. 9, a plurality of WWVservers can transfer live video data
fromrespective video canmeras (or previously recorded video data) via the
I.nternet, and a WWV browser can enabled to 25 receive and handl e all of the
streans of video data from - 56 the WWVservers and generate respective
di spl ayed vi deo i mages, by using a giongl e plug-in. Nuneral 91 denotes a
virtual WMV server apparatus for enabling such a capability, while nunerals
92, 93 respectively denote 5 first and second WAV servers, assigned the
nanes WwA apdnwifeld tregpest: \faloy, seddh fafrswhictle @en daiahWWW vi deo data via
the Internet, generated by respective video caneras whi ch have been

assi gned prbdewermsndy camdiagnamss saNdnETAL g4ndeadtioy pruwdbrmevser whi ch
is 10 capabl e of receiving these video data. The virtual WWserver
appar at us 9filacraassngscamer asddat FOLds CONtERtFIEN Fradd&E A ng respecti ve
streans of video data produced by the video caneras and acquired via
respective gﬁPBFﬁE?dcgﬁﬂécfPéﬁsCPPG##PH@gcéﬁﬂésﬁéﬁGPﬁﬁ ERORARST vers, for
mul ti pl exi ng these yideo data streans, and sendi ng the resultant

Tl Ui Bl oxed 0FGEBRHAPE 1 ANEhSURPHBLEG RaC JEN6R SEE FHL £ 4F He

tran;ferred vig %Ei | nt er net, tg:the VWAV br o ert94. The c ra con r ol
section 9165af8oHLEFyESTPYNIERELTR TLARS C8nBFa tEBRELSTT erdtithg

conmmands segiFLEOWh%hgrgwg%gr eL.94 napdotkansfer these operating
ective I'n

commands Vi esp érnét connections to the appropriate ones of the

WAW servers. The ¥ﬁE£HaEPK@@6§eﬁ¥ BsaEB§r§EH§igingu%EB%rs%ﬁ | udes a stored

canmera nanme- URL Fln age tile which 25 rel ates respective video canera nanes

to correspopgdiigst Fréées&"ﬂa% hBahscanigapehBedti Fbzed ilgRrosenRdaoperating
commands for controlling the respective video caneras, thereby elimnating

the negd fofriher¥¥Whhaowaern t9abe awaeeaohahBeah@speet nse URLS
corresponding to the video canmera 5 nanes when it relays such operating
commands frontéhecdIVV beanarlic8diba thecurdeatignminaprolresguest
processing section 12 of the virtual WWVserver apparatus 91 can
di scri m natieettet@peanyecéi seddf cbmptitanségstergueseadand oeteithed operati ng
commands, in 10 the same way as described for the request processing
section 12 efnFegtssof Thaiwiskpger fAl92tpnebtidés a dacatdeoguiodition
section 23 for acquiring video data froma video canera 2002, and a canera
operati on s®t{0¥1929 FAReEBNPPBFRFAGNIDSRRE SPHFEFRENEAAIsEOpFRAE of
acqui sition of video data fromthe,video canﬁra,§002. The WWVserver B 93
sinil&Ply ihtiedeS2BeHAt B2ARquPSTELBA EBcEROA $39°] EAMEFZ operation
section 935 and_a.video canegatégo In additign to.the usgal br owser

r

features, tTREVA=TW 2BBPBEWR Cl 5aedcs 2 n%?édoSSnglon desi gnati on

computer system, via said data acquisition means and
said network, a request for establishment of a
connection via said data acquisition means and said

20 network for transfer of video data from a video camera
corresponding to said video camera name, and
transferring said video data from said data acquisition
means to said HTTP communication means, to be
transferred via said network to said first WWW browser,

25 overall video data receiving means functioning, if



section 947 which is controlled by the activated plug-in such as to enable
the user to utilize the display section 45 to input operating commands
(i.e., by clicking on corresponding icons) for controlling each of 25 the
vi deo caneras, which mght for exanple include - 58 commands for
activating the caneras, panning the canmeras in a desired direction, etc.
The WAV browser 94 further includes 3 vt deo acquisition section 948 which
functions, when the plug-in has been activated, to 5 receive fromthe HITP
comuni cati on section 43 video data which have been sent fromthe virtual
WA ser ver dppearsatsi vl camnureiad tigl e therrespctiversegeans of vi deo
data derived fromthe video caneras 2002 and 3002, and convert the video
data to a f&ERWaenvf dhuralddiy RE =i ﬁﬂ"@é’ﬁ?%ﬁkffh%%m%r%%’érsame

remai ni ng conflguratlon of this enmbodinent is jdentical hat of the

prior art eX&@MsEtort CtIhé‘”fqei"st a&?od’tfaﬁb?rﬁe%farf%esap’r%s‘é%ﬂe‘?n hEi BRI n the
same way as _for the f| enbodi nent_ of the pr.esent tion, when the
user of the 3RV (ﬁ/elseer qu r?%&tas”} He VRS %delafé-‘)ﬁ'f-f\?_ %Je rn[f‘?ng procedur e
file i_)tOOl trh ecr)ct %1 of th fc!rJ esaaircfd;lt%g% ch%meb}/at dat a

generating sec € assune e con o?nthe HTML
generating pr f| t IH%PE r Fig
10, with th@ %ﬁ%ﬁ jfaé' gf%ggﬁég 3%%%3§§é ify gﬁ%e d daﬁﬁgfiﬁﬁglﬁggéﬁatlon
Since in thisexamle dherdIMorfRrenatdyit o 0GR idénd. gges not

contain any URL tags, the contents of that HTM.L file are sent directly to

the HTTP cogauh @At isal 2% it icdhedd Fpdrha \SWMEons efe e dt Dre t he HTTP
59 comuni cation section 11 of the virtual WWVserver apparatus 91 via

the Internetequeshe aoal tzehdhert e MiMe camRits ity e |y s poieing he HTM

anal ysis section 44 finds the ENNBED tag in that received file, 5 wth the

SRC atitor i bubeeobft katid agd dejpe caingirag andardstalldrshreddo afatea source (i.e

a location to which a cormand can be sent for controlling the acquisition

of video darapnestdodRvia sadclt inedtieska ypidugaiid whaiteh avas issienion

predeterm ned as corresponding to these ErIBED tag | p contents. Fig. 12

shows an exBRBPE &PTt & agis§girap fpisetidr & ifisicc Waddpear s at the WA br owser 94

after this plug-in has been activated. It will be assuned that the two

vi deo cameras 20032ergdp2 sgig ﬁﬁ’@%’la&édvétdeé’ ﬂ@ﬁ?ereiceé-"”l%d%ﬁaétis at the

front entrance and in the 15 chil drens' gom ectl veI th hese vi deo

camer as havFﬁapﬁ’é‘ ﬁ §§S| gﬁ‘&&staﬁé &8s 54 nd with
di OFE t | mh h d by th
i spl 3y Sect8nods SBatng e F§H§Fé§gny5%&%?’§{‘s“6§bc ar g by, e
he 20 | h h
the user ; §! !:85 eﬂ@lér ?ngg‘ﬁgﬁx‘?gg gﬁ’t n1A8QCAMRY gsrjﬁo%%g)s%g& the camera

oper ation dasi gna on~section s this?and T y generating a

GET command-whheBt$BACLE Legaghahkk B rof @cgalllal e isdeQdatig fpm the
out put signal of the video canera having the nane

unchanged condition until said video camera is activated
and video data therefrom can be transferred to said

20 virtual WWW server apparatus via said connection.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a general system block diagram showing a
first embodiment of a virtual WWW server apparatus
coupled for data communication via the Internet, to

25 enable respective HTML files stored at a plurality of



25 "caneral". Wen that command is generated, a field - 60 "/command/"
is inserted as the header field of the command, so that the conmmand will be
recogni zed as an operation request by the virtual WW4 server apparatus 91.
Hence the GET command will take the form GET/commuand/ caneral .vew That GET
command is transferred by the HTTP comuni cati on section 43 and the HTTP
communi cation section 11 via the Inatgenet to the virtual WW server
apparatus 91, and when the request processing section 12 10 receives the
command it recognizes this as being a video canera operation command, and
passes the caofteamt Wi t der'earer hocbat @ bEp bexed ohogesheThencanmsiaddent r ol
section 916 then reads out the canera nane-URL |inkage file, and uses the
file contentdSMERY hECEPRR| bY e¥ Wi lebrewseFa 15 name (caneral) which is
contained in the received GET _command to obtain the, URL corresgondlng to

that video camera& 1% g 19 Shbhrv %lﬁiﬁ?ﬁﬁalélb‘fls?ﬁ%t&ﬁﬂt ERes©BF Fﬁéoé’arrera
URL [i f This file link h 20 vid
T AR R AT e S et
which is to %a@a‘g‘l ggg ogﬁ @F ng, comands to the correspondi ng
e as

vi deo arrera can T fie 7/\MMNA/carreraI ", Fromthat URL, the

name of the W4 sgp ve{f L0001 gh 25 0N006E | Ol | Sohpoheseatabl iahed can be

obtained, and a - conmman requesting acquisition o eo data

from the outguy tgﬂ?é{ B o¥é B8P CAIEE a5 200Lq Of n t g VWYY EEEYSfwd 92 i'S

t her eby gener at ed he canmera control section 916 as "CET/canera.vew'.
That commangeransk tattﬁpalkataw%if Sr VW BerpeF Wédrein WibduaiRgt 8en passed to

the data acquisition section 14. A connection is then established to the
WAV server AdibdatddeiTidl af B¢ uiisi¢h adomeieon déormadishafr&Tthenmand i s
sent via the HTTP conmuni cati on section 21 of the WAWVserver A 92 10 to the
requesto pr odE3El nprsactt iny A2roddduregifckd witdtessspeckseedi on 22 responds
to this conmand by notifying the camera operation section 925 to execute a
control operigticmation mf iBENIng 1 hes solpi ynedy Hfomma oplpral ytvieof si gnal
signal fromthe video canera 2002 to 15 the data acquisition section 23,
and by notiﬂ?ﬁh@%ﬂﬂ?ﬁﬁﬂa acquisition section 23 to begin to acquire video

data fromthe video S|gnal and to transfer the video data to the HITP
conmuni cati on sedti%n LBENOHR 37 RERES o & (HeTRIRY th Rk E redicha the

| nternet connectjon 20 and it dat a sition section 14 to the canera

control sect< 6%39%@ (ﬂ‘erte}ﬁ?tiﬁcft]?}’ala \}ngrwera rERIROHIe §Re? canera

contraql. sect |u%n 91 t]%r&t data to the HTTP conmuni cati on section
da

11, af or asy gnl n ype "CONTENTS". The HTTP 25

communi cati on Se(%tl'go.n 51]14 raerlgér{&résf eé’yssttét‘cﬁ k{l%ﬂ tda‘lrggram showing a

second embodiment of a virtual WWW server apparatus
coupled for data communication via the Internet, to
enable respective HTML files stored at a plurality of
20 actual WWW servers, which may include FORM files, to be
displayed together on a single display screen by a WWW
browser, and to enable information that is input by a
WWW browser user in response to displayed FORM file
contents to be correctly transferred to the originating

25 WWW server;



-.62 video data to the HTTP comuni cation section 43 of the WWV browser

94. The HTTP communi cation section 43 passes the video data to the video
acqui sition section 948, which converts the received video data into a form
5-whi ch can be displayed by that browser, and the resultant converted video
data are supplied to the display section 45, with a correspondi ng video

i mge being then displayed. In a si-m33ar- manner, if the childrens' roomis
10 selected, then a video inmage fromthe video canera 3002 of the WAW
server B 93 will be displayed by the WWVbrowser 94. Fig. 13 shows an
exanpl e of two sufhguvi deshiovsges lseiampldi 9 @y FORMANER IS Uthle oftigl ent

di splay of two video i mages is executed, the aforenentioned 15 nulti pl exing
and denul ti piiexsitgregerdt dods raite Wyd fS@vied jon t he vi deo data derived from
t he video caneras 2002, 3002. The successive operations executed by the
request processi n§ifect/i SROYS ARd SX@TErLE Odntdr SIOReHTEn Bl ofh bt hi s

enbodi ment are shown intthe fl ow di amof Fig. 22. In addition to such a
basi ¢ cont r oFSof&PEEF0A Foft §ﬁcP@ﬁiﬁ§%gﬁe§v@Fdeo camera to receive video

data tshereby, thigﬁggggd%ggnt Gan %%ﬁég%b%% g?%ggkﬁgﬁi%ﬁéﬁlgnable ot her

forms of canera c BE per e iot the Wwv

b 94, i i | i i | h
oreer 0 B GUREGLTR i Mg SO R B g 0 (e

descri bed above. can bé predeterm ned pan”

command for ArGaAMelael §#§pﬁ§@dh‘ﬁggtﬁ%nViQ'ltu%qnm%dseWeﬁh gUGES panni ng

of a specified video canera to t left. That is, such panning control can

be performedefighaifi8nyi de0r¢anera 2002aivhingh the 2esitered Jre v
"caneral ", by causing the browser to send to the virtual WWVserver

apparatus 91rphe eomaBndr ¥QgSEThkcamaand/ caneral .| pan The virtual WW
server apparatus 91 is thereby notified that pan head control is to be

appli®@ to the theiyideoieaneyan2®@2 sysheas bllocRad iakatanc ameva i d he

|l eft. That is to say, the command will be transferred 15 to the canera
control secttbhr@lémbbdinenti pfual Viusdr WoN sppaeat app@lataist he caner a
control section 916, with the URL corresponding to the video canera 2002
t hen bei ng obeuPhed fartHatsagenpunacptasndeder tbed Ingerniesd " daneral . vew'
command, so that a conmand 20 "CGET/caneral .| pan" is sent to the request
processi ng sekebsf QQSBPCFH¥QVWW¢§8rQEPgﬁSQQFOth1@8@ué§ﬁappﬁ@@§§e%b
section 22 responds by_directing . the canera operation section 925 to
execut e cont?%laoB%PﬁginX PSrVggﬁﬁiﬁ@mﬁﬁéstHEBrEAﬁﬁﬂabio@?%ﬂ@Qﬁ%?% eft.

25 The plug-la thatl Lo achiyat g9 h0.083P2058chert B8 & ci8%1e aisplay
screen of a WWW browser, and to enable control of
operation of the respective video cameras to be executed
by using that single display screen;

Fig. 10 shows an example of the contents of a HTML
20 generating procedure file stored in the virtual WWW
server apparatus of Fig. 9, for use in producing a
generated HTML file which contains location information
for a plug-in program to be used by a WWW browser when
receiving video data from a plurality of WWW servers,

25 transferred from the virtual WWW server apparatus;



EMBED tag shown in Fig. 10 could be configured to display one or nore
panni ng control icons such as arrow synbols beside each of the video canera
icons shown in Fig. 12, so that for exanple the user can click on an 5
arrow icon to thereby cause the canera operation designation section 947 to
generate and send to the virtual WMWVserver apparatus the appropriate
canera operation command. Thus with 3&4is enbodi nent of the present

i nvention, 10 as described above, it becones possible for a browser to
concurrently di splay respective video inmages froma plurality of video
caneras control | efiidy kesprevsvan \Wwanpieers, thy aenhgnéal pfaasi ngl e
plug-in, rather than having to concurrent|y operate lurality of

plug-ins. 15 HesRge £ ke | Wakch npdsetoeed t He %@%MEEFtPEEOUWHe§eF§eFeduced.
Furt hernore, since acce55|ﬂ% can be executed b u5|n?_canera names, if a

user nust pmﬁRRﬁ?ﬁ R FHput tofﬂESF YHAE LA SHRREFFLVGi deo canera rat her

than 20 selecti a dis i con ces for the user to
specify a Ulﬂ_‘? eﬁ‘f%‘”é%k %ov‘f%’)e%r%a%‘?%s ﬁuﬁﬂg 6 g(t ahF1 1 be
under gt ood f OV, ndhat L ddi s, eppod K

possi bl e fo#ﬁgg% 6$urall P Vi deo %%%eé%s@$%cé§§%é3ng §§n
respectivel y, Qidd egaeﬁ'gr%~~w servers to be controlled from - 65 a WW
browser by using a single display screen, since various types of comrands

for separately cantgolii ngnhdde Hpeddn@re W e@%@gﬁlwe%yweeecaﬁ%ﬁs can
be input by a user,” for exanple by utilizing icons which are generated 5 by

the plug-inyefutdiate ettt S phyaya SereesroddeMihide hast het ivadeast ood
that this enbodi mrent nakes it possible to provide a conmand for use in

confirm ng tahespeoninteict imiugt at ysrafrad Linfrddmond aleoo cameomsavionhe system
Such a conmand can be configured 10 as a GET command for obtaining video
dat a, 1@hi ch destdiirest eich tthe derodratesl \HTMo Tiheraisgphneld whrcoh tle
automatically executed i mMmedi ately after the plug-in is activated. In that
case, if alVigftuale WNW e e rap anat Wb reafidne domddieddroveerall of the
correspondi ng 15 video inmages wi ||l be displayed. Al though this enbodi nent
has been dedEEhéds dmBRUfe & RAGWTSY it KAy At eridata réferred from
video caneras, simlar effects can of course be obtained for the case of
accessi ng r ¥doEReFaRdES AR LD AF Fodtart Enstiertb By 1 &P Y t he third
enbodi ment of, the present invention to arrange that video data froma
plurality of PG Eer ver s can be dlsplayed on a single display screen of a

WAV brepwser, it l%elcone_% Rossi b fm%r r%éos 1 %é]r\_tda v,éh?%al S tI_o gelam |y

configure a sinple% nterad |ve €em o) sa

bot P WA b aiderand VAW S o, ?%%reéﬂs‘% Shnfi b g provi des
respective heuRs @f ikese dd HidelesscnMdh @acRideo cameras;
Fig. 14 1is a general system block diagram showing a
fourth embodiment of a virtual WWW server apparatus
20 coupled for data communication via the Internet, to
enable interactive TV communication between respective
users of a predetermined plurality of computers each
having a WWW server and a WWW browser, whereby a first

user is enabled to activate the WWW browser of a second

25 user in order to initiate interactive TV communication;



5_conputer system connected to the Internet. However since all of the WW
browsers of these individuals may not be continuously in operation, there
woul d be occasions with such a systemwhen it would not be possible to
begin interaction with another user, if the user's WWVbrowser 10 is not
currently activated. Wth the fourth enbodi nent of the present inven~ior-~
which is described in the foll ow ng, 36f ~such an interactive TV system has
been set up, and if a first one of the users of that systeminputs to his
or her WMNVbrowser a request for acquiring 15 acquire video data fromthe
vi deo canera at théghoh® 0f a genendlongstbmt héookeds agwhosehWiiHg anser i s
not currently in operation, then: (a) acquisition of the requested video
data, provi dedfbly eheoNwestroéraovirhvadeBNdsase¥rr aPPRTBEUZ0 started as
described for the third enbodi nent of the present invention, while in

addi tion (b)CPRRLISHWF B oABER BPTRRBISRESAE Yddr tRPI FnBeragtondical |y
activated, while. in ,addition, video data ., fromthe video canera qf the first

user will be®DBPLahRFRFREHIRAITYi SPPEYRACRY 1 PRePAPEPOREEPSGE MR - 67

secong user. In the_description of _this apd subseguent ,enbodinents, it
shotl d be UNYETET0Bh T Hat UhP t Rblight ofiPJPEhExr SREMePaSERgi deli™at & i s

described,.tg§gﬁég¥ g%dSaaﬁﬁﬁngggyépgqgﬂgéggggt@o(ghpggegscokecgurSe
necessary ina practical "interactive TV systen Ts alSo perPorﬁed_ln_a
simlar ”H”Q§H%$é§¥fWﬁ£ndfﬁ@%&écéi eoﬁbt§8@ﬂgﬁggagisx'%¥egkég§§%%hpt'°”-

Fig. 14 sho ystem confrguration o ourt iment, for

i npl ement i NG, Sgrede AU I BEOVBETr8EtsVahhPNothBr Figerldana conputer
system A includes a browser A and a WWVServer A 142, while a conputer

system B i ncimglesi ac SN setyer tife i3t andcei YW br eusere8; 145. The
configuration of the WMV browser B 15 145 is identical to that of the WW

browsk¥? A. The VWi¥gerverid i ngéneles] syseddi blookt@isheamonponents of the
virtual WWVserver apparatus 91 of the third enbodi nent descri bed above, a
browser activalustradesngratpoiosestt osydddw for eesbybayi HgMacEilasi on of a
browser. 20 The WAWVserver B 143 of the conputer system B includes a
browser actiskrRierh aectéespeddlee GV esecveragtaubenstpbpl dedi tat ROWWHf t he
WAV br owser B 145 of that conputer system B. The remmining parts of this
enbodi nent RECVIRMtVEalthe Imeenet: the third enbodi ment of the 25 present

i nventi on descri bed above. - 68
Fig. 17 shows an example of the contents of a HTML

15 file which is stored at a first WWW server shown in Fig.
16;
Fig. 18 shows an example of the contents of a HTML
file which is stored at a second WWW server shown in
Fig. 16;
20 Fig. 19 shows an example of a display picture which
would be generated by a WWW browser in response to the
HTML file of Fig. 17;
Fig. 20 shows an example of a display picture which
would be generated by a WWW browser in response to the

25 HTML file of Fig. 18;



Initially, in the same way as for the third enbodi nent of the present
invention, the user of the WWVbrowser A inputs the URL of the HTM
generating procedure file 1001 of the WWVserver A to thereby 5 transfer
to the WAV browser the generated HTM. file containing the aforenenti oned
pi cture enbedding information, with the correspondi ng plug-in being thereby
activated by the WAV browser 144, -wereby a di splay picture that can be
basically simlar to that 10 shown in Fig. 13 will be displayed by the

di splay section 45. In that condition, the user can input a request to
begi n acqui si ti ofigf. Zildés datfd dwr crhaghraroutldws tyiagrialg dfhe he vi deo canera
3002 of the WMV server B 143, e.g. by clicking on a corresponding icon 15
repr esent i ngrelat ivinded @andiTAL @sine atd nge isey Wdidplidy ddh e eFendi spl ay
section 45 through the operation of the plug-in. Assum ng that_ the video
camera 3002VRa$UBde WWHs SiegYET ER@ AE IS Sidns MNeavfer &% KbrkSpondi ng

GET command _wi || thereby be generated by the HTTP 20 conmmuni cation section
43 of the WMV browser A as: GET/ conmand/ camera2.vew. An |nternet connection
wi Il thereby be established_between.the HTTR.co i.cati.gn section 43 and
the HITP connuni%éﬁroﬁzséétﬁoﬁﬁff a@ﬁ@“mﬂ%&&ﬁﬂﬁé RI WEh 25 such a

command i s recei the._r ivi_n r.wll. - 6 al.so obtain the IP
addr ess of ?ﬁ%gé‘éﬁ%&t 8:% tao%\%ﬁ‘?e\éﬁ gm%%r%\régctsgggr%lﬁgs l@e%ﬁlesett%luxg&) In this
case, the ' [ [ i e | s Qf the
conput er sgggg%ﬁi an p%%gggrfﬁg%ag &%ésggﬁfkia %ﬁlﬁM%ﬁﬁﬁggﬁﬁg%gg%Ve GET
command to §ge request processing section 12. Since this is a video canera
control command, the request processing section 12 passes that command
together with theihP addiess ¢fiovheaicemaut en19¥Eremifd arde canera control
section 916. The canera control 10 section 916 then establishes an Internet
connecti on ¥parkheodabd acguimeirki epnteoli eectdono inhendNSksartrer B 143, to
send a command via the HITP comruni cation section 31 and request processing
section 32 vorthelcHiWsr ecoperatpparscasi emb©85 mehtt, he WA siar Vierg .B 143 f or
15 acquisition of video data fromthe video canera 3002. The video data

t hen begi nsl#e badsent back via that connection to the canera control
section 916, in the same way as described for the third enbodi nent above.
The canera contrBi9sedti 6f 9161PNaAsPEFI™Mt Rd lNEEERFEAI2GNAE deo data to the
HTTP comruni cation section 11, and al so_passes the nane &MM%E% of the WW
server B 143P8RAtERB PP 2dGABSE20FONRECLoRFGEEP sy EREA LIS Hhe browser
activation des'gn t] section 1417. The browser actiyation desi gnation
Sectibh 1417155080t Hi'Ns SEFYRTL ABCFA5HGT BBSOGRTERE /¢ SHUT er Sy etkm A t he

- 70 correfgonding W6~ Wserver nane (i.e. wwA), and uses that nanme as a
key for obtaining the nane (caneral) of the video canera which is | ocated

?it nLQSeWA servgpsdfAZprh¥n’ 8ECbREPERRED! BRREBRIEREE Of the camera name- URL

In the following, embodiments of the present
invention will be described referring to the drawings.
20 It should be noted that the present invention is not
limited to the configurations of these described
embodiments, and that various other configurations could
be envisaged, which fall within the scope claimed for
the present invention.

25 First Embodiment



5 file. The obtained nane is that assigned to the canera whose video data
are to be displayed by the WAV browser B 145 when the WAV browser B 145 is
automatically activated. The browser activation designation section 1417
then generates a browser activation command as a 10 GET command utili zing
that canmera name (such as "GET/ command/ caneral . aut oexec"), and passes the
server name (wwB) of the WAV serwen7B-143 together with that GET conmmand
to the data acquisition section 14, for transfer to the WWVserver B 143
via the Internet and 15 the HTTP communi cation section 31. Wen the browser
activation commuRdgi slr ésehvgdnbyaillheyeiansbleek BidgZan tshowigigpd i ed by
t he request processing section 32 to the canera operation _section 935. The
canera operdatancesouhdnaddsnsergsen Aaghbirhe Mar tHdwdB HINKAE i on

together with the canera nane (caneral) which i ;s contained in the browser
activati on @BRABABYUSt BCEREIBPEWSEr THEt PYSERDT dEVENGH CIUSED AR IS Tuser

activation section 1436 then activates. the rowser_ B 145 by generating
a command wAtRhtBPsONSSTBEECEP) B ﬁﬁ?twﬁgﬁvﬁﬁé 3&%V%ﬁ%ﬁmﬁﬁh-%ﬁt*ﬂs
activated it - o wi Ll di ately ,generate.a _da ransfer_ .request for

t he HFML geﬂ%?ﬁ??gtprécggﬁrgeFVF§slé 16 ?ﬁguaﬁrkﬁg:é%ﬂ%%éﬁkér appar at us
141, so that. Inte t,c ti L L e ; i t.q the the
WAV ser ver %}gﬁnogeomr bfgugggufgﬁg }te«FfLeD Sgﬁe%g?ﬁégﬁﬁ%aﬁ%{ esﬂrlﬁg} 1?13

pr oduced bytﬁbg gﬁ%’hp?gta generahhAgpeerbikel tat! finf YheeMMIdyiep program
whi ch is execute yt

e conputer B to inplenent the functions of The WW

browser B ;§§sg§iggggg.gﬁgtggagﬁgeég"enagg W ser veheB th4a oqmwwd achi eve
10 the desired activation and initial operation of the WWV browser B 145 by

suppl yi ng t9et{i8r0p8L ghi RYesyst 8BNOEnEaBRELE L yBe( SEC Gy iskgvidtg appropri at e
directory path) a command such as: "netscape HITP://ww/ i ndex. ht". 15 The
WAV bg gwseroBod4bawtbl at kerehy 1bewactevabed appd rahesc antcentdsimef tiche HTM
file generated by the HTM. data generating section 13 acquired by the
browser. Theheopteséstolinvbhatibnle AneFtibenlustdet yiatgailr @Wadhd activate
the requisite plug-in for use in interactive TV 20 operation, in the sane
way as descsebedrfappahatWiMbioadedes awHEFBupenmtngd caitdpinapesdri@dn of the
WAV browser B 145 will display a suitable picture for interactive TV
operati on. Thi SorxanxpeubasfcHITy SPRPMALCRS1PRaV1Zh&EWE ITRTUETGget 2 r t he

precedi ng enbodi nent, 25 i.e, with a,pluralité of respectively named franes
being - 7@ re@RReH, PRPERFALRAI SRCVEABo 1FnhgEsPFPEREFEDTFet ifPdSones of the

video cameras ol eLleoUsehRaClinbNeshBheLAEbEYEnEY BYSLETY I Ry iyl ayed.

(Internet Protocol) address of the HTTP communication
section 1, has been received by the HTTP communication
section 11. The HTTP communication section 1 further
includes a stored HTML generating procedure file 1001 ,

20 a HTML data generating section 13 for reading out the
contents of the HTML generating procedure file 1001 when
required, and for using the file contents to produce a
generated HTML file, and a data acquisition section 14
for executing communication with WWW servers and for

25 receiving data from such WWW servers. Numeral 2 denotes



The plug-in then receives fromthe browser activation section 1436 the nane
of the canmera whose video inage is to be displayed by the WWV browser B 145
at that tine, i.e., "caneral”, and generates a conmmand for requesting that
acqui sition of video data fromthe output of that video canmera is to be
started. That 10 command is sent fromthe HTTP communi cation section of
that browser via the network and thesHFTP conmuni cation section 11 to the
canmera control section 916 of the WWVserver A, which then obtains fromthe
canmera name-URL |inkage file the URL corresponding to the canera nane 15
"cameral ", Fhéicsfe VAW servelr s ecttega 19 86 delmertelsy as erdwral ¢Gfitrand to the
canera operation section 925 of the WWVserver A 142, via the network and
HTTP comunBe&Ve&n sa&d §nd2nogest Ral WL S&s@aT., fémmhéﬂﬁﬁéltlon of video
data fromthe video canmera 2002 and transfer of the 20 video data, and
suppl i es t hEOBMYB &L C6TIOR ﬂheW@HySFSVFHe AN O EEE SSTVEY Brs a

result, the_video data fron1th €eo, ca he WAV server A 142
will autonaPlEﬁplyebES?HeFSlH§ a|§ F&§é&n§y%9hg%WW§&%§ S 245, when the
WAV 25 bromggr g 1%§w|%r%%t|va5%d y hhe ¥%¥ysgr%¢rX%F ﬁe of Fi7 The
succe55|ve operaglons execut ed by e reau St processi ng sectiorr 12 and
canera cont 9 this enbodi nent are shown in the flow di agram
of Fig. 23. ig E%%%%h%@d %QPRFS enbodi mrent of the present invention, when a

first user inputenboyhisSo@r ther ¥ BEAWSEE 1Ag! 9%%%&@:@ £3GQuUislggig Vi deo
data froma video canera which is | oCated at the hone of a second user,

whose WAV byawegr ikSsBete@URECRhRY HRODI g\ééhﬁdnlhaﬁ;wls%@ta'&vﬁefcafﬂ the_
hone of the second user will be automatically activated. In addition, video

data fromtbhe vhgee saneraset thether shmuseaywakl fbemhautirmptdscal |y start
to be displayed by the WWVbrowser at the hone of the second user. Thus,
such VWAV br bidser stdbedaatbenuacktuaédseépvéor auah ast ehacWivWe sEYveystrem

wi t hout the need for users of the systemto perform any special input

operati ons. 2 Tor sVl séyveheBdPaw Ay, wihé WWesenmed Ahas2tbe URLs of

enbodi ment is not shown as including a browser 20 activation section.

However in pRraciT¥E garesgSineh poarddweecbhleglPed baeéd ehathehdTRRAW
browser A is automatically activated when the video canmera 2002 of the WAW .
server A 14%°W%u%%%%§§%6 FeoiPRel Wiy DioRRef /BvTAENde) - PhB1ldane way as for
t he WA seryer VW%VE 5 browser B 145, 74 1t shoul d_be noted that
al t hough t he %WWVE ?v%?m ABwiTEE %%PﬁﬁaEéBQrBFBCFPBHFtﬁé Eoﬁﬁuter

t 146, 147 th nb d.b ible_t I t
Che. fumet | oo aPEURE vy s cYGER WBh TRENLF OFPSte REoERBoRBaEePLsy bt omp.
Filtin Erbodie i heRods ok Ui ol L1des Ladih dual sn areqgaeeut ing. mitial TV

I nteraction, |t (S poOSsSI e that sone ot Ividu esire to ]Oln
In the"“‘%éﬁ%f&@lﬁ@ SPocedure file 1001 and specifies the ID

address of the HTTP communication section 1 is
transferred from the HTTP communication section 43 to
20 the HTTP communication section 11 via the Internet, and
a connection is established between the HTTP
communication section 43 of the WWW browser 4 and the
HTTP communication section 11 of the HTTP communication
section 1 in the same way as for the connection of the

25 HTTP communication sections of the virtual WWW server




10 is in progress. However in that case, the video image fromthe video
canera of that individual who wishes to join the interaction will not be
di spl ayed to the individuals who are already executing TV interaction. In
such a case, it is necessary for the person who 15 wishes to join the
Interaction to utilize sone nmethod of communication with the other

i ndividuals, to request that the wdeo-data fromhis or her canera be

di spl ayed. However with this enbodi mrent of the present invention, when a
-user wishing to join a TV interaction which is in 20 progress sw tches on
power to theppaer'tssyildeandawsWa brawdeac Biovatfeshishemieguiaattt eexpdmygte n as
descri bed previously, the user can then imedi ately enter that interactive
TV session. oFi §igl51lies aThesHEIMPC oomingmiskitdene saqilieonf drl tddss@b

enbodi ment. Wth this exanple the conputer systens of - 75 three users,
and a virtushevwacsdivedr GEfpgeamand &oe thespeqriesd] prosaseciret to t he
Internet. This enbodinment differs fromthe third enbodi nent_ of the present
i nventi on dESEFiBBdldboVBiFH thenf BrEERCH§ LfasPedhs cRMPARG R WA server
apparatus 151 includes a, overall videg@data receiving section 1518 for

est abl Pshi n§PRt 8fnERecbAnEcWRIRE t8 PEdBByEE gssedat 4 ff'om all of the

vi deo canergs_qf t interactive TV system, A WNWVserver A , {.npl enmented
ina conputg?“%ﬁxsegFgﬂvlgﬁgt888Fﬁ§r%§F%hgglﬁmﬂfﬂfo%ge%hfﬁfﬁ§ﬁhéi des a
canmera stat Lt Qi i 1 f Lt Oyl r__ON OFF
status of tﬁ%?g?géggég%§F§§§éog?'aﬁﬁéPo?EﬁgP?#yiﬁSQ?hggaﬁﬁﬁﬁi?%c)the
camera oper ghLeRofeesi 98 1828eaAcihe! HanBO! thicabbaReIedaan o1527 of the
server 15 152, when requested by the canmera operation section | 925, sends a

message to {bgu¥ket gal- VMW ﬁQMZeaaEngé%E%tiﬁ% gakikhwnng st Ry Hdag vi deo
canmera 2002 is not currently activated. A WWVServer B 153 is inplenented

Wi thinia cogpdt ehdasiahepréb@nkogehbenty bl 8nd0HOMLVHeheewsangl58, and
simlarly includes a status notification section 1537 and camera status
moni t ori ng peeteqQurd5881éonoalvi deo canmera 3002. A WAWV browser C 154 is

i npl enented within a conputer system C 155, together with a WAV server C
156, 25 with theFsgrvarsbowsi gur akaomplbebfigthdenbthtahtko otffth&iheofiTMI: 76
servers 152, 153, i.e., with a video canera being controlled by that

server. |t gghérabingsprededhne fhéeusepPlof AsheaWebsersesuchlsa fir st
requests the user of the browser 5 corresponding to the WAW server A 152 to
start an i ndB¥hcgpVeratLagserencdebet hatet ke Yrdcbepansr 8 260NCASE t he

vi deo canera_of the WMV server 156 corresponding to the WWVbrowser C 154
are both ac?fvheed. "RhCRhAFecBRALERONY P BRECHSRRCEF VEhE WAR br owser C 10

154 after activallng.(he. 2001 0BLI AL, P g NiLR" oY LARSLAEH 92 Lhes DY
new tag, i.e. the "URL" tag. Each "URL" tag indicates a
command which is used to acquire an HTML file from a
specific WWW server, as described in the following.

20 The processing operation of the HTML data

generating section 13 will be described referring to the
corresponding flow diagram of Fig. 2, in conjunction
with the HTML generating procedure file example of Fig.
3. In step S1 of Fig. 2, a regquest for analysis of the

25 file "index.html", i.e., of the contents of the HTML



generating procedure file 1001 of the WWVserver A as for the preceding
enbodi nent) inputs a request to receive video data fromthe video canera
2002 | ocated at 15 the WWVserver A 152, then a correspondi ng GET conmand
whi ch specifies the name "caneral” of the video camera 2002 is generated
and transferred via the HITP conmuni cation section 43, the HITP

comuni cation section 11, and the-r@guest processing section 12 to the
canmera 20 control section 916, thereby establishing an Internet connection
bet ween the HTTP comuni cation section 11 and HTTP conmuni cati on section
43. The cangeaecaftingl psecteidon e ¥d ltehd® Orloadsi souteaehiey ssbriveritie HHTNhe
canmera nanme- URL |inkage file, and uses the received canmera nanme 25
"cameral " t8asbt aenerpdmnohgectilioa e fyR Fhe FRIUASTeProeHREYY (nor e
specifically, the URL for use in sendingpgicanera operating conmand to the

canera oper SEF5ACEedtiroRNEO3S f SSEc §éi SISt idso HfatdPand tRes t hat
URL to establish_an.lnternet ection to the .W\WV server 52 and to
start to ob%ﬁiﬁeeﬁdéB %Xti%Frgﬁ&ghg Fd58n85ﬁ§ﬁ§géﬁﬁft5ﬁn€iéﬁ ti'he, the
canmera.control sectign_916.al so,qQbtai.ns _fr t he ra _nane- | { nkage
Fr1e the oo PEBpSAl N DRE4 TIPS 100 GF PRETOERE: SrRec Matar i 090 & he
interactive;IV em N t P gl Sl el ld.ed.4 0 the

vi deo paneréISngﬁhfheI§Z§§g§ ggggg%engﬁfﬁgr?ﬁggggit?%%giéggp eq%%ts t hat
condi tion apdyneki fizegrihe GaMeLa,0Re akhou 36t i1QN cLARAr MG 1Ga e 2
operation SEC?IOﬂ 1925 accordingly sends a 15 request to the data _

acqui si ti ontgeCkkLeANg3ruRe M Nbhiatie aeayl ke rangat kanYeehfuthth iRe vi deo
data generated by the video canera 2002 via the HTTP comuni cati on section
21 and the gatataequi Sbbeoatseat pebciédsotbhetepn@ra carft malt ,section 916,
whi ch passes the received video 20 data to the HITP conmuni cati on section
11. TheO caneparsbhbnofjusest tons8&p &Bso fassbs ekenpRles odf Filge @&t,her vi deo
caneras to the overall video data receiving section 1518, to thereby

desi gnat e tganséethef ficspedtineeist nednddehtiicddo teat'&Radquisited fS8m all of
25 the video caneras of the interactive TV systemto the WW browser C
154. The ovefafhepi geecuied. r éBeWiifh SBati SATES18 1NRed SeSitABISSsHes
respective connections via the data ac%uisition section 14 and the Internet .
to all of t®e SPRBFNGWWWPSELEREr ST (Fhe. HIME fRFe gRARPRENG 5H e MWV ser ver

B 153) and sends requests . to thejr respective,canera control sections for
transnissi0%3oflv?deB“céHﬁFﬁnPﬂabﬁgfeFfWPHEthEe edafra &dogoéuch a W

server,ds currently.in.opecatiop_at that tinme..then.the correspondi ng vi deo
Gatad T meErr st BRER | ReRh o' B Rk R e S A s O AR e
connection thaf hags.prep Eﬁ&a?gggﬁeéihgrBEgbhEh%ihetﬁgeekegx theoveral

vi deo data recelving section , to the canera control section 916. Thus

at that tinmes §b, OPReRr opBL&tYbHePr688EBHAS Bl siapt Beol n,aract ijve th¥ system
ot her than the video canera 2002 are currently activated, the camera

control sectigal 916nexpeyt astmibti pkexi pgaohetiNeopraanveafl reitdeasdata from
the video canera 2002 which it receives directly fromthe data acquisition
section 14 whtstébeserespehti ¥Bove operations are repeatedly
20 executed until the line
<URL="HTTP://wwwA/index.html">

is reached. Since the tag of that line is "URL", step

S5 is then executed, in which that URL (i.e.

"HTTP://wwwA/index.html") is passed to the data

25 acquisition section 14. The data acquisition section 14



20 streans of video data which are obtained fromthe other video caneras
via the connections established by the overall video data receiving section
1518. The multipl exed stream of video data is transferred by the canera
control section 916 via the HITP communi cation 25 section 11 and HTTP
conmmuni cation section 43 to the WW _ 79 browser C 154, to be

denmul ti pl exed and di spl ayed by that 4x owser (under the control of the
plug-in) as a set of respective video i mages fromthe various video
caneras. 5 However if it is assuned that in this exanple, power is not

bei ng appl i &tetno ftilnelsyitdeo Idarmtdar SO0 Zpevert tdrk lmorrext | ORLE oahéie WWV
server B 153 is established by the overall video data receiving section
1518, then cRaEnegks &osttdtausarraaraidgs iy Gems38 (d1¢- notnfyhige 10
canmera operation section 1935 of this "canmera power OFF" condition, In that
case, the c8fefa P& dMoFeda@h on TRE e dPvhde™sy B8R n@29r equest to

t he status notif,ication segtign 1537 to notify the vjirtual server

appar at us 18%538‘fmlshit§lec(‘fr?&’i ”3‘:’? Ofh & ftﬁfsc%ler#;tﬁlf]iecat?ﬁﬁ%?i on 1537
then i pputs_a_nes e _t.q the dat g, .acqui Si,ti ection 3 to,be transferred
o T hetover sRES; S38° sl Mok S M aB6% % b di e ERY

connect i on that. gs okt Sady, hee establd shad by he ayerall, videg data

recei ving section nsterring ‘vi deo fromihe video canera

3002) not i Tyheg LUAL BAURG Rasdieh 4! Jeen 2 tehed ond & lde deo carera

3002. When the overall video data receiving section 1518 recelves that

notificati ogatht aeghiablitsRes sawaidn 1A ,cendi tiro ey dheonnecd i on via 25
the Internet between the overall video data receiving - 80 section 1518
and the WMdoreewes BrdS8tolred iw tthet Heiteamaacbudtdreidm thed dirmi changed.
In that condition, if the user of the WWVbrowses corresponding to the WW
serverl® 153asabgeqguentliygdeeictddsnt a3ent epetrae ion nheragnomeeds sassi on,
the user can sinply activate the necessary plug-in (as descri bed above) and
switch on petep €8,the yudge ddnthe 30021 TheeviodedhadattdMlr om t he vi deo
canera 3002 of the tdWVserver B 153 then begins to be acquired by the data
acqui si ti ongseerpbhng3prpeedived L1l ebpashbesrerglichgiddeo Ifatreptrecei vi ng
section 1518 via that connection and supplied to the canmera control section.
916. That |QPeBatayN WRERTPRetPi §66Pc&rer 23002 livyges ke Mgk torl 1éhe canera
status noni tgri n% section 1538 15 notifies the canmerg operation section
g

1935 of thatfcFBRgETIH grAPhatiRAePEGFSA ERe fddfer ¥NGEr 4tY St isecti on
15 case specifies the URL of a file stored at the WWW

server B 20. The contents of that file are then
obtained and stored in the internal buffer of the HTML
data generating section 13 in the same manner as for the -
file from the virtual WWW server apparatus 10.

20 Such operations are repeated until the final line
of the HTML generating procedure file is detected in
step S9, whereupon in step S10 the contents of the
internal buffer of the HTML data generating section 13
are passed to the HTTP communication section 11, thereby

25 completing the processing sequence executed by the HTML



1935 requests the data acquisition section 33 to begin acquiring video data
fromthe video canera 3002 and sending the video data via the Internet
connection that 20 has been held in the waiting condition as descri bed
above, to the overall video data receiving section 1518, and hence to be
multiplexed wwth the video data data flow fromthe video canera 2002 and
sent to the WAW browses C 154, to-baadi-spl ayed by the display section 25
45, - 82 Hence at this stage, two video inages are being displayed by
the display section 45 of the WMV browser C 154, fromthe video canera 2002
and vi deo camenagadfiezatespeekeictely. 15.The successive operations executed by
the request processing section 12 and canmera control section 916 of this
embodi nent are showsannthhe blowndeagtawdothRitga 24nglte ¢ Hiisl e
understood that with this 10 enbodi ment, once an interactive TV session has
been initiahad beerebH Peenogensratgdery, thry HiMhefafiSe g eRT atidti at el y
start to participate in the session hy switching aon power to the
correspondiﬁ@c§F8€o15&n€¥a°8ﬁ81ﬁéP50PﬁFﬁgc&“§?ﬁ%@§ PﬁpGPebﬁgwﬁtion. 15 It

i ible_that while the af t iting state of ter net
connocsi on RRECEBEAMESPEACPAHER By LERQORvCrarT: JetCOEER ol g secti on
1518, th tion,may be_b _F e if afi i
cct abl | Shed BBt SBBnTECy T FERRE P S PSR I aBbAPALe TET and the W

B 15 (I Lssikan/ ti : { [
i ernet coRRBEEran P4 ERaFTBRST S0 BESEF PASATE bSdcrLrmed A orval, the

connecti on Qﬁé&@?@e&h8§eo%hg£ QQtQUEBHESEﬁ@hlanEHEeHTMhUg%%%Qa%'g@§ebfthe

25 canera cohtrol section 916 recogni zes that the condition - 8

havi ng | nt eppgteg@pBeet 18N3003t abhiashrdtt enasluohirt e 18ehker pein t he
interactive TV system no | onger exists. The camera control section 916 then

agai n r@adsgenérabedcaneraspaneeURb hi pkagettbahefelkorehueist tthenJdls of the
5 various video canmeras, and supplies these to the overall video data
recei vi ng sS@ewilbnods5aB, wapebithéngbyhesERLL hé thguHIMLegURert@ imer est abl i sh
t he connecti on which has been broken. It can thus be understood that this
enbodi nent psod&dapel ftabl 2000-.i nteracti on bet ween conputer systens which
utilize firewall protection. As can be understood fromthe above, with the
present inventi oBhshelingleodiiy fesal veiaghehashthecabyFbesnly, the

i nvention enabl es concurrent display of 15 the contents of a plurality of
files acquiPERCEFRt Pesheet HTUL VRS cPoRp 2V RIaSREEWBPK 1SucR &5 he

I nt d bl d ti to _be i b th
(i spl B 17165 COr ohp st n By THEPrGORRGhhGF b1 SBPay  Sr Lan, CaePRg prior art

types of Vw¥¥ansferred via the Internet to the HTTP communication
section 43 of the WWW browser 4. That is to say, once
the generated HTML file has been produced by the HTML
data generating section 13 it is then handled in the

20 same manner as a file whose transfer has been requested,

using the file URL, from a usual type of WWW server.
After processing by the HTML analysis section 44, the
contents of the received HTML file are displayed by the
display section 45. Fig. 4 shows an example of the

25 resultant display image contents. As shown, the



20 servers and browsers and wi thout the need to alter the HITP

communi cati on nmet hod. Secondly, when one or nore of the files acquired from
the plurality of WWVservers is a HTML FORMfile, it is nmade possible to
send responses to the contents of 25 the FORMfiles to the respective WW
servers which - 83 originated these files, using the single display
screen. Thirdly, it becones possibl@3fer a WWVbrowser to display video
data froma plurality of video canmeras controlled by respective WW
servers, for a purpose such 5 as renpte nonitoring, by using a single

pl ug-in, socph&entkeoifo&ieorihhe Pagrsepars ivadwdedhsy Hitpari son with
prior art arrangenents for inplenmenting such a system Fourthly, it becones
possi bl e togéagrﬁ?lﬂﬁppéﬁﬁﬁﬁuéesﬁﬁéﬁe1pﬁﬂeﬁ§@¢ﬁ¢eatvﬁﬂﬁn%ﬂﬁﬁqﬁhﬁﬂﬁﬁ a
first user can 10 cause automatic activation of the WWVbrowser of a second
user by theS&EVPEN2BP3EEHYENG (6 -Fhe WA Sérvér drhthd eof Jdd a

f f vid f h f d
user wh refaed REERRY /Brand E88e AR 0B é?zavkﬁﬁ%r%ﬁ PRy et & 15 of
the figst u eEHe?ewgkﬁpkﬁégg €¥ EF%E %“‘¥l§% q&_@%ﬂfsr E3ne her eby

notifying t Sgsecond dser 't ar-act econes

possi bl e it chggopgs RORSLELECL0AeasLLY LABl pRTL 3, 5L § 1 jfgact i ve TV

systen1in a user can inmedrately enter 1nto an |Htera1%|on whi ch

s current'uhéeepﬁﬁga@sgelegt YeCR 1§80 8htERES BLRRE PB3ekintly i dagct' on of

the first user swtching on power to a video cane a, wth video ta from

that cameragbgyng amgp@9¥ b&FEQhab§|fhd'ﬁﬂwabﬁgwgﬁrthe WAV 25 browsers of
the other userS. Hence it becones possible - for a user to easily

jgin an interacttRe ¥WRaEP1es bA pﬁ@géessorautEQUthaeWWWr@b&@e&@yzspeCIal
types of operation. It should be noted that the scope of the present 5

i nventiion isndod hrai tkd tamthescohbeat asefl thedesbedbriwnt $£hdeseriidred
above. In particular, rather than providing only a single HTM. generating
procedure fare examprevoftBay. WWV server apparatus, it would be possible to
provide a plurality of such HTM. generating 10 procedure files, having
respectively di fAsrean DRLYNAdersthad brsthet pBoVEs t wakhviniser ver appar at us

could for exanple be used to inplenent a Elurallty of renpte nonitoring
systens, et@MPOdiBENBHfOhnFif éBﬁFBtb%“acé s8BECPRBNPASHMALSr SRser by

inputting the URL of the 15 a riate HTM. generatin rocedure file.
Also, in thRFER_LFi bRe enBban E rﬁsB?EHéY%rﬁ?%%ddéagegélﬁéngrP§ assuned

to be |I|zed mhef sgnt f50n1 b Lfar ngltlon of
Vi deo Hata Wek e %?%n??ﬁ@%u?%mf B So0FhEeEaNEran: Rarifdlsn control f e
by a SerVerdlggwgyeéciéeﬁtoksakﬁﬁ%“bf@@éer, by using a usual form
of HTTP communication via a network such as the
Internet, while using usual types of WWW server and WWW
browser without modification. Hence, the invention has
20 great practical value.

In the above, for simplicity of description, it has
been assumed that with the first embodiment of the
invention the virtual WWW server apparatus 1 is
implemented on a computer system which is separate from

25 each of the computer systems on which the WWW servers 2



only a single video canera will be provided at each server, then it would
-be possible to omt the use of canera nanmes and to identify only the
appropriate server, when such a request is sent. 25 Furthernore it would be
possi bl e to conbine certain - 85 features of a described enbodi nent,
'such as the automatic browser activation function of the fourth enbodi nent,
with those of other enbodinents. 5 49§ 15 20 25 Substitute Sheet - 24
Decenber 2002 - 86 WHAT IS CLAIMED TS: 1. Zn a data conmuni cation. system
-having at | east one WAWV (World Wde Web) browser which is connected via a
data commurarcht3 carsefewpkct bval pl gl ehynoéd W ~Howegeselivepsacaivier t ual
WAV server apparatus conprising HITP (Hyper Text Transfer Protocol)

comuni cat :itorwomkhsof oroexrse Ube Ngesohmlei tat inpl bréncebheheivicpadal Wwy
server apparatus and the WWV browser via said network, to a stared HTM
gener at i ng Yibcriiver fapracariesi hior the | srve peopwHary esyYAEBMNAEI on : Eon
use in generating a HTM gkwperText Mar kup Language) file, request

pr OCGSSI ng %50# d.?hq \ﬁ?}rg\/er 2 or the WWW server 3.

5 Furthermore, although with the above description of
the embodiment the contents of the HTML generating
procedure file 1001 are assumed to specify that specific
HTML files are to be obtained from respective WWW
servers, it would be equally possible to configure the

10 contents of the HTML generating procedure file of the
virtual WWW server apparatus to include commands for
designating that specific programs (such as a CGI or
Servelet type of program) are to be activated at
specified WWW servers. In that case, when the HTML

15 data generating section 13 reads out the contents of the
HTML generating procedure file and finds the tag for
such a command, it would cause that command to be sent
to the specified WWW server, to thereby activate the
designated program. It will be apparent that such a

20 function can be easily provided by the embodiment of
Fig. 1, and that such a function will enable a user of a
WWW browser to send specific operating commands such as
program activation commands simultaneously to a
plurality of predetermined WWW servers, simply by

25 inputting the URL of the HTML generating procedure file



requests sent fromsaid WMrJ browser via said HITP 15 ' communi cati on
-means and fox detecting when a file transfer request which specifies said
HTM. generating procedure i7.e is received, data acquisition nmeans for
executing HTTP comuni cati on and data acquisition with other ones o~ 20
said plura7.ity of WAV servers via said network, HTM. generating nmeans -~
For responding to said detection By s4sai-d request processing neans of a file
transfer request by reading out said HTM. generating procedure file and
-utilizing said procedure 25 information to produce a generated HTM. file,
and Subst Loatte Sheet - 24 Decenber 2002 _ 87 _ supplying said genaratEd
HTML file to said HTTP comruni cati on nobans to by transferred to said WW
browser vi a sai dHasraor khishensiod iseind ITMthgeparesteinty jprveeiere féte | x'

i ncludes information expressing respective |ocations of a predeterm ned
plurality oPnHIMRPablpesrefsPelstdve HAME il lessfaem ve R bt R
plurality of WWVsexvers, and wherein said HTM. generati ng neans conpri ses
nmeans for af¥lySPIHErSard KAPVCORCMEreaRtenad SPd 2819caia shishNdle ocati on. i nf

ormati on, successively suppzying said |ocation informati fox said
ol ural Pty of LPRVEY! SPEESTo BYaPd Wikt BTRUGERs! Pltm SHESnENAP tiorkby obt ain

said H-FML tjiles fromsaid WY¢ servers .by HITP transfer rria said network,
and conbini%ﬁovggﬁe8§F5e£80ﬁ SHFsogFrggﬁﬁglgoﬁ?ﬁfdﬁiﬁé%ahﬁth sai d procedure

i”for”atiOﬂﬁiigg}ﬁgﬂgaéﬁ$h18?3??32:B%mﬁygcég¥b%r2i% Q QGG sai d

gener at ed _ € Vir server -apparatus according to claim
Z; wherein gingZ0 j8ghd HRULESt onPLRCESHMILSEGLLRN incl udes means for

detecting that a set” of infornmation sent in response
Second Embodiment

10 An HTML file can include FORM information, 1i.e.
information enclosed between initial and final FORM
tags, and such a file will be referred to in the
following as a FORM file. The FORM information includes
the name of an input value which is to be obtained from

15 a user of a browser which receives the FORM file, and
the name of a program such as a CGI program which is to
be executed to process the input value when that value
is sent back to the WWW server which issued the FORM
file. When such a file is received by a WWW browser,

20 the browser displays a request for the user to supply
the input value, then sends the input value (e.g.,
expressing the user's home address or telephone number)
back to the originating WWW server together with a
command for processing that input value by using the

25 program which is specified in the FORM information.



to a Fo:~M HTM. file has been received by said HITP  Substitute Sheet - 24
-Decenber 2002 - 8S com ~nuni cation neans from said WN W browser, and said
HTM. generating nmeans conprises nmeans for anal yzing each of said plurality
of HIrIL files to detect the presence of FORM HTM. files, attaching to FORM
-5 information contained in a detected FORM HTM. file an identifier

i ndi cative of a one of said pluralLig¥ aof actual WNM' servers which
originated said FoR~-i HTM. file, conbining respective contents of said
HT:~L files with said procedure information contained in said HTM. ,p
generating procedHeestibadt empbadueatsandtgenanhated ildhVis iflill ese and
supplying said generated HTM. file to said HTTP communi cati on neans to be
transf err eddéscsabdd\VWerf browagr twi ahsacdnunenwsr bf Fignd Swhermiis sai d
virtual WWVserver apparatus 15 further conprises interface processing
means for reperatngneavhbiesdsstisbhctntyr pperet isanwhiemomoRM o AW br owser
in, response to a FO?~M HTML file and detected by said request processing
means, and MegtuBenpandaledi BEnEhei BErEuglctr 6RTY&rd agpRy add§ui Jirti on
means 2p to send said set_of information t¢ said originating one of the
plural Bty of 19wwP sePvReE216yS T TRO vF8SBSFE I HELNoPRNOTeSGh W §6& VSieet - 24

Decenber 2002 .
A and WWW server B. having the server names wwwA, wwwB

respectively, while numeral 51 denotes a virtual WWW
server apparatus and numeral 54 denotes a WWW browser.
The WWW servers 52, 53 store respective HTML data files

10 which can be obtained by the virtual WWW server
apparatus 51 in a similar manner to that described for
the first embodiment, with at least some of these files
being FORM files. It will be assumed that the contents
of one such FORM file stored at the WWW server A 52 are

15 as shown in Fig. 6, while those of a file stored at the
WWW server B 53 are as shown in Fig. 7. Similarly to
the first embodiment, these HTML file file examples
constitute the respective home pages of the WWW servers
52, 53. 1In each of the FORM files of Figs. 6, 7, the

20 ACTION tag in the FORM information specifies the name of
a program which is to be executed by the originating WWw
server to process the specified input value called
"username". If such files containing FORM information
were received by the virtual WWW server apparatus 1 of

25 the first embodiment of the present invention shown in



5 10 15 20 3. A data conmunication system having at |east one WW (Wrld
W de Web) browser which is connected via a data conmunication network to a
plurality of WMNVservers, a virtual WW server apparatus conprising HITP
(c3yper Text Transfer Protocol) cor~municatxon ' nmeans for executing
-conmuni cati on between the virtual wN~1 server apparatus and the WAW
browser via said network, a stored EJM. generating procedure file
containing at |east procedure information for use in generating a HTM

(Fi yper Text Markup Language) file, request processing neans for.receiving
requests sepigfrom sabd YWYV hwewserv¥ta sakfaHI TBECamEtNietdbidamarans and
for d atecting when a file transfer request which specifies said HTM
generati ng ¢ oclesitir ené i tentsntecef VRilg. dat andcHigsi Vi erreeaesefived
executing HTT? comuni cation and data acquisition with other ones of said
plurality cindudisplaged Wyaasapdahetybekot HWVLbgenseat sughmagnshror
responding to said as detection by said request processing neans of a file
transfer rdfiidserowserati af big- sﬁndthﬁNLt@%né?ﬁﬂiﬁgnﬁréééé&ﬁ§ file and
utilizing sajd procedure information to produce a generated HTM file, and
wher ei f ead%lQﬁugﬁu%P$ﬁ@w%ﬁl?? ?F WA RefNeFS9- Bubstnt Ghatsrese ifosg’
Decenber *g&ajﬁg i ncl UdES, a vi deo caner a, |dent|f|eg by ,a_correspondi ng
name and Vi Fer S OPET At DO eARs ?%?ecb%t?B?l?ﬁg PRe"88BSI'yi ng of

vi deo data rated % sai d Véd o caner a%d ne% k, and wherein 5
said HTM' %ﬂﬁrﬁf r%ﬁ%ﬁﬁﬁ% % ?uré 8 edarng i nformation

for cau5|ngda§%qg¥yy%§#¥wsgﬁ gnagﬁl ﬁéed§%§%ggf|?y ggfay controlling

said WAV br ectively display a o images from

respEQ xve Qnes, i sl hyi defe COFRERS ddr pf&;f&ﬁ%ﬁ‘é EQ LESRegt kye input

requests which specity said video camera nameS, wth said~picture enmbedding
i nfornpgi onid de ifoRMNor S Oe d & £ it WstaﬁyefnaQeaoaiué asra single
source of video data for use in generating each of said video images, zg
sai d hTM. gengfat ivigh TRans s088sd sesometis Wion wsowgesal deblTvhegener ati ng
procedure file contents to produce a generated HTM. file containing said

pi cture enrid rgprimfroraest iom, seoidi supp) VonHBEP dogenecaled HTM. file to
said HTTP conmuni cati on nmeans tv be transferred 20 to said WWVbrowser via
sai d network, argirss dchieqestapt coessims nkanotoppntaés neans

information specifying the WWW server which is to

15 execute the CGI program whose name is passed at that
time to the virtual WWW server apparatus together with
the input value, i.e. the program name "regname.cgi" or
"username.cgi’, it would not be possible for the virtual
WWW server apparatus to determine the WWW server to

20 which that command 1is actually to be directed. It can
thus be understood that it would not be possible to
directly use the first embodiment of the present
invention under a condition in which FORM files may be
obtained by the virtual WWW server apparatus as part of

25 the plurality of HTML files which are sent to the WWW



for detecting that a video data transfer request which specifies one of
-sai d video canera nanes has been received by said HTTP comrui cati on neans
fromsaid 25 WWV bxowser, Substitute Sheet - 24 Decenber 2002 _ g0 and
wherein said virtual WWVserver apparatus further conprises a linkage file
containing information 5 io 15 20 25 relating respective video canera nanes
tc ccrresp c;~d_ng |l ocations of saidgvideo canera operation neans of said
WAV servers, and canera control neans reguest processing neans for
receiving fromsaid a video canera nane which is received with a request
for video datawseansten, theadingualt Wwile seeneentppairasaisd | i nkage file to
obtain a location of said video canera operation means corresponding to
sai d vi deo calievaveaneitbehtiengetondapdbeddaentamér &heperasicort neans vi a
said data acquisition neans and said network a request for transfer of
vi deo dat a ¥Invenhlondebhefnprabéenr espamMaiAgdto Sarelfiged lyamdita ifane, and
transferring said vzdeo data fxom said data acquisition neans to said HTTP
made possible for the virtual WWW server apparatus to
5 determine which of respective WWW servers is to receive
an operating command (e.g., specifying activation of a
particular CGI program) that is sent back from a WWW
browser to the virtual WWW server apparatus WWW server
as a response to a FORM file.
10 As a result, with the second embodiment of the
invention shown in Fig. 5, FORM pages from a plurality
of WWW servers can be displayed at a WWW browser
concurrently on a single display screen, with operating
commands resulting from user input being transferred to
15 the appropriate ones of these WWW servers, to be
executed.
In Fig. 5, the virtual WWW server apparatus A 51
contains a CGI processing section 515 whose function is
to judge which of the WWW servers is to receive an
20 operating command requesting activation of a CGI
program, which has been sent back from the WWW browser
54 in response to a FORM file. The WWW server A 52
includes a CGI processing section 524, for executing a

CGI program specified by such an operating command,

25 while the WWW server B 53 similarly includes a CGI



conmmuni cation nmeans, ~to be transferred via said network to said WAW
browsex~. 4- In a data conmuni cation system having at | east one WWV (world
W de Web) browses which is connected via a data commruni cation network to a
plurality of WAMVservers, a virtual WAWV/server apparatus conprising HITP
:(Hyper Text Transfer Protocol) comunication Substitute Sheet 24 Decenber
2002 - 91 neans for executing coAnwai csati on between the virtual WWNV
server apparatus and the WWV browser via said network, a stored ~I TM.
.generating procedure file 5 10 containing procedure information for use in
gener at i ng @ ddldds {1y pes¢t ekdn MaBkup Thaagwegebrbwberand ahsaudest ai ni ng

i nformati on expressing respective ~.ocations of a predeterm ned set of HTM
files hel d EaRM dgpatt i secohes 96 savhlioiWpsereesss iLpguesvapresessi ng neans
far detecting when a file transfer request which specifies said HTM

gener at i ng YPrictedire FipRl1ed reethedopyvsar dusFTPLIBoRRRAY c&Pi §RRMeans dat a
acqui sition nmeans for executing HITP I5 comuni cation with other ones of

sai d pJ. ur ANHSFFC AW B2 1R¥ed Ry Bag o ek WoY kSehdORTAE - gedér ati ng neans
for respondi,ng to said 20 detection by said request processing nmeans of a
file t¥ ansf‘“’é'rnlg"r RFUETSHPT B g b 49 ng’@ﬁﬁFat Fhg pPBBedure file to

btain inf ' eci fyi h_.of [ ' f th d i ned
Cet “of HT-SE AeCE AT Vet o T rOPRRES, SRrEREERngi ng said

Zveations 0, §id, dala AcAH $d 11 A0 JBans 503 therfRY sollowing.

The remaining portions of the embodiment of Fig. 5
are identical to those of the first embodiment of Fig. 1
10 described above.
In the same way as described for the embodiment of
Fig. 1, when the user of the WWW browser 54 inputs the
URL of the HTML generating procedure file 1001, so that
the request processing section 12 of the virtual WWW
15 server apparatus 51 detects that a request for that file
has been sent, the HTML data generating section 13
responds by reading out the HTML generating procedure
file 1001 and analyzing the contents, and thereby
obtains from the WWW server A 52 and WWW server B 53
20 respective HTML files whose URLs are listed within the
HTML generating procedure file 1001. However instead of
simply inserting the contents of each of these obtained
files into the HTML file which is to be generated and
sent to the WWW browser 54 as described for the first

25 embodiment, the HTML data generating section 13 first



obtain said HTM. files fromsaid WWVservers by ii TTP 25 transfer via said
-networ k, conbi ni ng respective contents Substitute Sheet - 24 Decenber
2002 92  of said HTM. files with said procedure information contained in
said HTML generating procedure fi?e (cool) to produce a generated HTM
file, and supplying said generated HTML file to said HITP co: ~nuni cati on
nmeans 5 (11~ to be transferred to-sao NWYWW-bxowser via sa_d network. The
virtual WMV server apparatus according to cJ.aim4~ wherein | p said request
.processing section includes neans for detecting that a set of information
sent in respoadeziee &hEORMNH2NLE sf idfe drah kdfe rthree ofisii hesdl diyt sineld HifdEh
communi cation neans from said Ww browser, and said HTM. generati ng neans
conpri ses nEhers Wb sES varalty Sizngneadvofsegaiar A dalta ydetfedTNthéd il es to
def eat the~, presence of FORM HTML files) attaching to FORM i nformation

cont ai ned i RF&S§ECEcPEd APERIVOBIME 2GS -e dRatdeift iYd &Y mdiel i%& of a one of
said plurality of actual' WNVservers which originated said FORM HTM. fil e,
2p conbininBT%QSEé&Fi§€°H8nﬁ€n€§gof6s&§drﬁﬁﬁﬁy TS e 5 procedure

i nfornation cogt ai eg_ i nt%ai gTEE enereat irnq;.pr ocecci: re file to produce
sai d g8ner af &§VAT e 08N %F?an OEF G " dEe P Sed IV file to said
T SomRLEBLET R L e S e o (.00 1 M rgpger Vi oald
line headed by the initial FORM tag is found. When that
line is detected, the HTML data generating section 13
modifies its contents by adding information for
10 identifying the server which originated that FORM file.
Thus in the case of the FORM file shown in Fig. 6, since
the originating server is named wwwA, the line:
<FORM METHOD=post ACTION="regname.cgi">
would be changed to:
15 <FORM METHOD=post ACTION="/wwwA/regname.cgi'>
The resultant modified FORM file is inserted into
the HTML file which is being generated by the HTML data
generating section 13, and the same operation is then
performed for the FORM file which is obtained from the
20 WWW server B 53, with the server identification
information in this case being "/wwwB/".
When the HTML file thus generated by the HTML data
generating section 13 is completed, it is sent via the
HTTP communication section 11 to the WWW browser 54.

25 When that generated HTML file is received by the WWW



- 93 and wherein said virtual WI~J server avparatus 5 10 further conprises
i nterface processing neans for receiving each said set of information sent
fromsaid WWVbrowses in response to a FOPM HTM. file and detected by said
request processing neans, and fo; using said identifier to control

saxd. data acquisition neans 6. ~ to send said set of information to said
originating one of the plurality aof sWww servers, by HTTP via said network.
In a data comuni cation system having at | east one 15 20 WI~W (World W-. de
Web) browses which is connected via a data comruni cati on network to a

plural ~. ty ptoW¥tsenverse @eduntaalt AMBLIeRV eh iapparatdsnomsd sathg HTTP
(Hyper Text Transfer Protocol) cpr~nunicatz, oZ neans for executing

conmuni cat i ehebwWvWebrotvse rvisiut wall VAR ser wdowapiar &tiws. @nd tIhe MV br owses
via said network, a stored HTMZ (Hyper Text Markup Language) data generating
file 'contathbagbpr oodeuseoodf Ghadt ton sf embgsd miem tgemaaltdsngRMHTM. fil e
and al so containing information expressing respective |ocations of a

predet er m nédfeemasioATHEON FORMhEMY LAt ilespaesipestovad Yofhald Rtacd ual ww
servers, xequest processing nmeans for respectively Substitute Sheet - 24
Decenb@r 20pPuraditydefelWin§ennersatei P& Prefsnéed uéstS M idh spec=fies
said HTM. generatin rocedure file or when a set of information sent in
response todéS?ERWI%?%EePin PsWHYCBIOYEG vy sai d HTTP communi cat ~. on neans

data vau'SltlOnlgegﬂisfgaa%éﬁgytEgthg¥Pthe FORM files requires

that the browser user supplies his or her name as the
input value to be sent back to the originating Www
10 server. When a user of the WWW browser 54 types a name
value into one of the name windows of the displayed
picture shown in Fig. 8, and then activates the
corresponding one of the registration buttons (i.e.
which are respectively labelled as "registration" and
15 "input"), the FORM input section 546 of the WWW browser
54 uses the ACTION portion of the corresponding FORM
information (i.e. "ACTION="/wwwA/regname.cgi") and the
"username" value which has been input by the user, to
generate a GET command in the HTTP protocol which
20 includes the name of the WWW server which originated the
corresponding FORM file, such as
"GET/wwwA/regname.cgi?username=John Jones"
That command 1is then passed by the WWW browser 54
and virtual WWW server apparatus 51 via the Internet to

25 the virtual WWW server apparatus 51. The request



comuni cation with said predeterm ned set of actual WAS~ servers via said
networ k, HTM. generating neans for responding to said 10 25 20 25 detection
by said request processing neans of a file transfer request by reading vut
said Fi TM. generating procedure file to obtain information specifying each
of said |locations of the predeterm ned set of :~i TM. files, successively
supplying informati on specifying saighlocations to said data acquisition
nmeans to thereby obtain said HTM. files fromsaid actual WW servers by
HTTP transfer via said network, analyzing each of said obtained HTM. files
to detect thedqueasanee ofctHRM HTMxdniress ed¢lacinmgtst cofmGRMi mhochat i on
contained in each detected FORM HTM. file an identifier indicative of a one
of said pluda ingcedfveatthal thewiwawsersradeohing i sgpehied $2i daFdRM HTM
file, conbining respective contents of said HTM. files with said procedure
i nf or mat i on reweEiiras ithakitthTMs geteran i Hg prbeeRIir @ +$£E+07produce a
generated HTM. file, and supplying said generated HTM_ fi7.e to said HITP
Substitute TREdESI4 BEeRPIARES LR CAPRAINTUR HS o heRhRCE DS hBYI
transferred to said WNd browser_via said network aq9+%nterface processi ng
t

means Por r SEGNENWY Sdch sHi SEt RICTFHOY AT T £ ormsai d Wit Tel
b in 5 7: t ! fil d i,d t
o ocasei ng RESRSTRORHR MRy R THRETT 1 Y cohor ot Lo B8 acqur o1

salid identitier to control sai acqui sition

e by PRt e Hed M TR W ddhea kA HOAAeLngs glat e

plurality o ervers, ia said networ at a

communi cat | ar el g atn keast one WAL ward d e, Meb) o proyses which

is connected via a data communication, network to a plurad.ity. of WVW
servers whi gl @R elap inclduta ithad dequtaimdi endiwi 8oy eP SaRET a

operation nmeans for controd.ling the' supp7.ying of
10 has been obtained, the CGI processing section 515
deletes the header field (/wwwA) of the modified GET
command, then passes the WWW server name that has been
obtained, to the data acquisition section 14, together
with a value expressing the GET command with the header
15 field removed, i.e. passes the value:

"GET/regname.cgi?username=John Jones"

The data acquisition section 14 then establishes a
connection to the WWW server A 52 and sends that GET
command to the WWW server A 52. In response, the CGI

20 processing section 524 of the WWW server A 52 executes
the cgi program "regname.cgi!" to process the input value
which has been sent from the browser, and returns a
result. That result is then sent via the HTTP

communication section 21 of the WWW server A 52 to the

25 data acquisition section 14 of the virtual WWW server



vi deo data generated by said video canera, to said network, a v~.rtual WW
server apparatus conprising HITP (Hyper Text Trans~ex- Protocol)

comuni cati on neans for executing conmuni cati on between the 20 virtual. WW
server apparatus and the WWV browses via said network, a stored HTM
generating procedure file containing procedure inFormation for use in
gene_ating a HTM. file and al so contsg i ng picture enbeddi ng 25 i nformation
for causing said WWVbrowses to activate a Substitute Sheet - 24 Decenber
2002 - 96 predeterm ned plug-in programfox controlling said Ww W br owser
to sel ecti vappadiagplsa\s1g piturcl igassafs wildeoresmlgestd xtame r@shect i ve ones of
said video caneras in response to respective input requests which specify
sai d vi deo paveessiagesedatiidn $diSd pilhtaurcs enbantisrinnfeeehi oons515
identifying said virtual WWVserver apparatus as a single source of video
data for us&hen gErasdengg ek suldaivd aitden HTRRjomeuniexiagentil e
containing information Zp relatin res ective videq canmera hames to

cor r espondi H§CEdCRt itdndo Shes AWy Famrérra ad‘k?erté'tﬁ' d’ne%]a?ls(%‘f‘c%ai d W

' t f t. t ect wh fil
Cranst & reéﬁgiﬁ%mﬁe ohe ety Snas R B R TR D R 1 | e
or a video data t%%g ﬁ§§$ﬁ%ﬁ%’W@fCQr (%J€ﬁ§ of %?Id vi deo camera
o] Ehs dS)W/W brawser,

nanes is recel ve& nmuni ca on nme rom sal

data acqui sitLangie g &ggﬁg;mﬁgv%}dyggpuycatlon W th said plura7. |ty

of WAV servers via HTM. generating neans for responding to
sai d detection by §§h@1%%q%%%be%%%9%§sb%&ﬂ@%%E%éﬁbd%Jﬂé‘iéréﬂﬁﬁﬁgefeqUGSt

by readi ng out said HIM. generating z5 procedure file contents and using
said contenigph®s a FORM response which is directed to the WWW
10 server B 53.

The successive operations executed by the HTML
generating section of this embodiment are shown in the
flow diagram of Fig. 21, which illustrates how each line
of a received HTML file is examined to determine whether

15 the line contains URL or FORM information, with server
identification information being added in step S8 if the
line is found to begin with a FORM tag.

As can be understood from the above, with this
embodiment of the present invention, when FORM HTML

20 files are to be obtained from the respective ones of the
plurality of WWW servers and combined with contents of
the HTML generation procedure file 1001 to form a single
generated HTML file which is sent to the WWW browser 54,
operation commands and input values sent from the WWW

25 browser in response to the resultant plurality of sets



Substitute Sheet - 24 Decenber 2002 - - 97 produce a generated HTM file
contai ning said picture enbedding information, and suppl yi ng said generated
HTML file to said HTTP comuni cation neans to be transferred to said WW
browser via said network, and 5 canera contral neans for receiving from
sai d request processing neans a video canmera nanme which xs received with a
request for vzdeo data transfer, reading out the contents of said |inkage
file (1002) to obtain a location of said video canmera operation nmeans to
corresponding to said video canera nane, sending to said video canera
operati on nmeandi¥paagabdFdaMaiacquinaitioonwitandeardryaiot et work a request
for transfer of video data froma video canera corresponding to said video
canera nanealilacsiaked ket whekapprsardatat aWwliy sequiesist,i e in@ars and
transferring said video data fromsaid data acquisition neans to,said HIT?
communi cat | 8hngkangdisplpy seuaashecradbei atdaiidedefaer K iselaaiin NGV ~owser .
20 g. In a data conmunication system having a data conmuni cati on network
and at | easFORMolBERPUIREL OBy 3PNENECEadRPHAY PRETE EWMAING(- W FIediof ddraneb)
browser. and a WWserver, with the Ww server of each said conmputer system
i ncl udPng bPBASEFCALt VEatPoRTNERAS SBBPQBI“SHFOFSzﬁuEEFF@&ﬂiaﬁg t he

correspondi ng VWWVbr0£ger Eﬁhh each, of Substitute Sheet - 24 Decenber
2002 98 5 said WV w sePvEYsEPRRFBEFAY a vi deo canera and video camera

operati on neans f£ oL éﬁgg%gkéakngséggi§¥Eg%¥kﬁﬁpognvhgﬁ% q§ﬁ% gener ated by

said v=deo canera to s Vi'r server apparat'us

compri sing PG HyPEnTeyLaTrana! ebnPLALOCRLL EQMIHRLGAL gn 7. O 15 20

means for exec_utl ng co catl _on bef[ ween the virt server appar at us
and each of e3Bbda¥¥W\ bgousehaq¥l argatdi BehvREKpyai §ERLEInE TR iHkPer Text

Mar kup Language) data generating file containing proceduré information
10 HTML file a tag whose contents specify picture embedding
information, including information specifying a source
of video data for producing the video image (e.g., as
the URL of such a source). For example, the HTML EMBED
tag, followed by the SRC attribute which specifies the
15 video data source, may be used for that purpose. When a
WWW browser receives an analyzes such a HTML file, it
responds by activating a corresponding control progran,
for
(a) handling a stream of video data which is
20 acquired for producing the video image, when necessary,
(b) enabling a user to request display of the video
image (i.e., by generating a corresponding icon which
can be '"clicked on" by the user to make such a request),

and

25 (c) responding to such a request by sending to the



for use in generating a HTM. file and al so contai ning picture enbeddi ng
information for causing said WIrJT~l browser to activate a predeterm ned
plug-in programfor controlling said WWVbrowser tv selectively display a
plurality of video inages fromrespective ones of said video caneras in
response to respective input requests which spec~.fy said video canera
names, with said picture enbedding-igdormation identifying said virtual Ww
server apparatus as a singJ.e'source of video data for use in generating
each of said video inmages, a stored canera nane |inkage file containing

i nfor mat i on gpRiALA ¥ FeSRes td ¥€a Vi S\@c & adTed eni@ni@ S of Oa€Qu L espgndhag
J.ocations of said video canera operation 25 neans of said WWVservers,
Substi tute Sherio -daMa Decenber 2002 - 99 request processing neans for
respectively detecting when a file transfer request which specifies said
HTML generating @udedureriirel @ragrian cpechd i stormedabecally atkj dhe canera
| ocated at the WAMVservar of a 5 second one of said conputer systens is
recei ved by W& dPUIFERICoMMAN B} | DrP MmN £ romBRY i P&t ofeedPesdid WV
browsers, data acquisition neans for executing carnrmm~.cation with said

VWA server s PFOSTEE ¢ idthorsk, 1 R 1M S e R Ph g Finsh ¢ of WY esponding to
said detect~.on by said request processing neans of a file transfer request
Fron sai d f Provegre SOAEhar CanAR SRR B IeR P ot s o 46 FARFD
generating prqcedurse, f. i7. e~ usi t ontents. of said, HTM. geperating 15
procedure fi Ipceiutgo By odusceuSfdgeﬁ{é;}%}eeg“ecim@ﬂgnqeesfrJc%‘f’ﬁ%ri‘ iR 54Fd pl ug-in

Locat i on i nCaLIRlIaNc ANdSURP! Y idith Sal 0 ganeraled (I, fLl e Lgy sai d HTTP

conmruni cati on“means to be trans 0o said Tirst raww browsér via said
network, 2o g .control neans for receiving fromsaid request processing
means said video canera nane, reading out the contents of said |linkage file

to obtapn a |ocatinORnf AN WAGEO GATRIA KRE ald Uk dBmAnst&argesponding to
said video canera name, Sending to said 25 video canera operation neans '

of the WAW sepueatel plugHist ifdH eadieeinbedtedgrierthere 20ikch 190to said
second conmputer syste:~, via said data acquisition neaps and sai d network,
a request foe tiapdfgedf e waim ift dn Fedqueedarerseecoivespodedng to
said video canera nane via said network to said data '
data from a plurality of WWW servers, it is accordingly
necessary to activate a plurality of plug-ins
15 concurrently, and this imposes a substantial load upon
the browser resources. However with the third
embodiment of the present invention, it becomes possible
to concurrently receive video data from a plurality of
WWW servers by using a single plug-in, and display the
20 resultant video images on a single display screen,
With this embodiment, shown in Fig. 9, a plurality
of WWW servers can transfer live video data from
respective video cameras (or previously recorded video

data) via the Internet, and a WWW browser can enabled to

25 receive and handle all of the streams of video data from



5 acquisition neans, and transferring said video data fromsaid data
acquisition neans to said HITP comruni cati on neans, to be transferred via
said network to said first WWVbrcwser, and browser activation designation
means 10 controlled by said camera control nmeans for sending a browser
activation request to said browser activation neans of the second conputer
system via said data acquisition meags and said network, sand second WAV
browser being controlled by said 15 browser activation nmeans to be
activated thereby and'to send to said virtual WwWWservex apparatus a file
transfer rediestWépesefvenyg aaddgéfidtagencearenyipeodédnieyed eideo t her eby
obtain fromsaid virtual WWVserver apparatus sai d~picture enbeddi ng

i nf or mat i on dWMbed, thy bt bne andingievatedsind pNugerah PLogeamtes, azn a

data communi cation system having a data communi cation network and a
plurality cﬂv%qﬁ%ﬁﬂcﬁWWmﬁ%F%%ﬁpﬁP%?r%9%%eﬁ%re%ﬁﬁbhéﬁgnﬁuﬁhmﬁwv(,Vbrld W de

Web) 25 b d, a WAV , With th . of h Substi t ut
Chont - 54 ket oo/ o rruetals {Dott o SShecRATERE: GBPAGSA vi deo
camera,. vi dep, canera, operati ans for controlling the | yi of video
data géner ated Ty VA YT UED WMer S V5 Sal S NETORT kP FodRBot o4HERa ot at us
moni toring seod ian,A JQLo JON$ord Nadhe operatlen of sald.yideg;gagera and
means contr ol labl'e 1 or sending a Sald network a nessage i ndicatrve of an

i nactive statys af; Saigh Vi 60 CONEN fop & ¥idd Iw)%} Mupseeyor gpaapal us

conprising F TTP (HyperText Transfer Protoco nicatron to neans f ox
executi ng CEREYLALIIIEeAREHAde aliéﬁgwéd Wb $&F e 1 ReRakahbgaand each

of said WWV browsers via said network,

names. Numeral 94 denotes a WWW browser which is

10 capable of receliving these video data. The virtual WWW
server apparatus 91 includes a camera control section
916 for receiving respective streams of video data
produced by the video cameras and acquired via
respective Internet connections from the corresponding

15 WWW servers, for multiplexing these video data streams,
and sending the resultant multiplexed video data to the
HTTP communication section 11 to be transferred via the
Internet to the WWW browser 94. The camera control
section 916 also serves to receive video camera control

20 operating commands sent from the WWW browser 94, and
transfer these operating commands via respective
Internet connections to the appropriate ones of the WWW
servers. The virtual WWW server apparatus 91 further

includes a stored camera name-URL linkage file which

25 relates respective video camera names to corresponding



a stored HTM. (Hyper Text Markup Language) data 15 zo generating file
contai ni ng procedure information for use in generating a HTM. file and

al so~~cont ai ni ng picture enbeddi ng i nformati on for causing, said WwW
browser to activate a predeterm ned plug-in programfor controlling said
WAV br owser to selectively displax a plurality of video imges from
respective ones of said video canmeras7if response to respective input
requests which specify said ~rideo canera nanes, with said picture
enbedding information identifying said virtual WrlWserver apparatus as a
singl e sour dRlg thakeccadatean dre ugeil hze@dnee aseénd spedatvidgocpnmgads 25 a
stored canera nanme |linkage file ' containing  Substitute Sheet - 24
Decenber 200E°r d@Erehfrdrathenrespett hvge respeet fameypdeotbane®d nanmes to
correspondi ng | ocati ons of said_video canmera operation neans of said wwwW
servers, re(ﬁ%‘éé‘i”iﬂ*b’d&sti% meethstParthe Pt PreYses Het Bt PHTGheR a file
transfer request which specifies said HTM., generating procedure file or a
Vi deo dat o (PSS VRS IO SR I EE T TR o1V LO8P E8nEBRer a
Iocateqsat t he WWV.server of, a second one of, said conggte£ s%sggns is

recei ved by "SISF HPE comfUmi BAT i BFCT CReahs 19 R P8t THR ©said W Wy
brovser s, dahdk QRIS 1N JIPANS i do SXERHLLIY comupigaLion wi th said Wy
servers via sal d networK, generating means for responding to said 25

20 det ecti 003 he QUASIGIDOLESS M TR fAnf i berygansier request

fromsaid first one of said W WbroWsers by reading out said HTM

generating RIRGEHHMNE fdil & L0 RIHS rdiitth (s O Rad il O pPL$ £P1produce a
generated HTM. file containing said picture enbedding information, and

suppl yi ng sairdrganrer aleephddtMarld Je-d o/ shdaRA P et £ad s pniReans to be
transferred to said first wWWbxowser via said network, canera contro
means nequesheprsamessiayy aralescribed for the request processing
section 12 of Fig. 5.
The WWW server A 92 includes a data acquisition
section 23 for acquiring video data from a video camera
2002, and a camera operation section 925 for controlling
15 the starting and stopping of acquisition of video data
from the video camera 2002. The WWW server B 93
similarly includes a data acquisition section 33, a
camera operation section 935 and a video camera 3002,
In addition to the usual browser features, the WWW
20 browser 94 includes a camera operation designation
section 947 which is controlled by the activated plug-in
such as to enable the user to utilize the display
section 45 to input operating commands (i.e., by

clicking on corresponding icons) for controlling each of

25 the video cameras, which might for example include



for receiving fromsaid said request for video data transfer and said video
.canera nanme and, if no 25 interactive comuni.cat~.on is currently in
progress Substitute Sheet - 24 Decenber 2002 - 103 5 to between any of
said conputer systens, reading out the contents of said |linkage file to
obtain a location of said video canera operation neans corresponding to
said video canera nane, sending te saié video canera operation neans of the
WWV server of said second conputer system via said data acquisition neans
and sand network, a request for establishnment of a connection via said data
ach|S|t|oncqmahsdanﬁosaadtmﬁaﬁ@nﬁ tbe cramsher RgNVildeo thet £aMegmS vi deo
canera corresponding to said video canera_nane, and transferring said video
data from séndadédealaequidrersacreaRsct o §5FdWMWTPr€U§ﬁEnPéat| Nfgans to
be transferred_via said network to,said first wWVbrowser, overall V|deo
data recei viR§lHE&Rs2 18 1ABACAFEHIAGELPP FﬁFEFQEtPﬂ@ ¥BdChuni cati.on. 'is
ress betwe | urali ut.er stens when

tl id
gg;gepeqﬁeggug F99P8eow839aggﬁaﬁiFgrln h% EFgngﬁ 6V8§F§ n§ are
received, to obtain_fro g nkage fllg hg regg%g% _ bg% tions of said
vi deo Bamerh®58:Y8 658P2¥ﬁ8n Eégngog t% °8ar % % conput er
Syst ens Oth§£t£h9ﬂléﬁ'H?§8CBQQnCQQREt?Eoﬁyﬁﬂgnblﬁﬁgaﬁoqwﬁeggk Féo each of

sai d video canera operatl on neans respective reques S or trans of video
data from aaﬁﬁéf&*é@@”é‘i gtengeﬂuléebﬁew dge raupLasigndsestahli skment of a

connection vi.a said fmor k and said

video data derived from the video cameras 2002 and 3002,
and convert the video data to a form in which it can be

10 displayed by that browser. The remaining configuration
of this embodiment is identical to that of the prior art
example or the first embodiment of the present
invention.

In the same way as for the first embodiment of the

15 Dpresent invention, when the user of the WWW browser 94
inputs the URL of the HTML generating procedure file
1001, the contents of that file are read out by the HTML
data generating section 13. It will be assumed that the
contents of the HTML generating procedure file 1001 of

20 this embodiment are as shown in Fig. 10, with the EMBED
tag being used to specify embedded picture information.
Since in this example the HTML generating procedure file
1001 does not contain any URL tags, the contents of that
HTML file are sent directly to the HTTP communication

25 section 43 of the WWW browser 94 from the HTTP
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apparatus 91 via the Internet, to be analyzed by the
HTML analysis section 44. When the HTML analysis
section 44 finds the EMBED tag in that received file,
with the SRC attribute of that tag specifying a
particular video data source (i.e., a location to which
a command can be sent for controlling the acquisition of
video data) as a URL, it activates a plug-in which has
been predetermined as corresponding to these EMBED tag
contents. Fig. 12 shows an example of the display
picture which appears at the WWW browser 94 after this
plug-in has been activated. It will be assumed that the
two video cameras 2002, 3002 are provided at a house,
i.e., located at the front entrance and in the
childrens' room respectively, with these video cameras
having been assigned the names '"cameral" and 'cameraZl",
and with corresponding video camera ON/OFF control icons
which are displayed by the display section 45 being
designated by numerals 950, 951 in Fig. 12. When the
user clicks on the house entrance video camera icon 950,
the camera operation designation section 947 detects
this and responds by generating a GET command which
specifies starting of acquiring video data from the
output signal of the video camera having the name

"cameral". When that command is generated, a field

vi deo data receiving

in
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"/command/" 1s inserted as the header field of the
command, so that the command will be recognized as an
operation request by the virtual WWW server apparatus
91. Hence the GET command will take the form:

GET/command/cameral.vew

That GET command is transferred by the HTTP
communication section 43 and the HTTP communication
section 11 via the Internet to the virtual WWW server
apparatus 91, and when the request processing section 12
receives the command it recognizes this as being a video
camera operation command, and passes the command to the
camera control section 916. The camera control section
916 then reads out the camera name-URL linkage file, and
uses the file contents and the specified video camera
name (cameral) which is contained in the received GET
command to obtain the URL corresponding to that video
camera.

Fig. 11 shows an example of the contents of the
camera name-URL linkage file. This file links each
video camera name to a corresponding URL, so that for
example the URL of cameral (i.e. the URL which is to be
used for sending operating commands to the corresponding
video camera) can be obtained as "HTTP://wwwA/cameral'.
From that URL, the name of the WWW server to which

connection is to be established can be obtained, and a

. As
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command for requesting acquisition of video data from
the output signal of video camera 2002 of the WWW server
A 92 is thereby generated by the camera control section
916 as "GET/camera.vew". That command, and the obtained
WWW server name "wwwA" are then passed to the data
acquisition section 14. A connection is then
established to the WWW server A 92 by the data
acquisition section 14, and that GET command is sent via
the HTTP communication section 21 of the WWW server A 92
to the request processing section 22. The request
processing section 22 responds to this command by
notifying the camera operation section 925 to execute a
control operation for initiating the supplying of an
output video signal signal from the video camera 2002 to
the data acquisition section 23, and by notifying the
data acquisition section 23 to begin to acquire video
data from the video signal and to transfer the wvideo
data to the HTTP communication section 21. The video
data are thereby transferred via the Internet connection
and the data acquisition section 14 to the camera
control section 916 of the virtual WWW server apparatus
91. The camera control section 916 passes the video
data to the HTTP communication section 11, after
assigning to the data the type "CONTENTS". The HTTP

communication section 11 then transfers the resultant
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MB7 1 10 commands in a similar manner to that described above.

For example, it can be predetermined that an "lpan"

command for a camera is a pan head control command,

5 which produces panning of a specified video camera to
the left. That is, such panning control can be
performed for the video camera 2002, which is assigned
the name "cameral", by causing the browser to send to
the virtual WWW server apparatus 91 the command:

10 GET/command/cameral, lpan

The virtual WWW server apparatus 91 is thereby
notified that pan head control is to be applied to the
the video camera 2002 such as to pan that camera to the
left. That 1is to say, the command will be transferred

15 to the camera control section 916 of the virtual WWW
server apparatus 91 to the camera control section 916,
with the URL corresponding to the video camera 2002 then
being obtained in the same manner as described for the
"cameral.vew" command, so that a command

20 "GET/cameral.lpan" is sent to the request processing
section 22 of the WWW server A 92. The request
processing section 22 responds by directing the camera
operation section 925 to execute control operations for
panning the video camera 2002 to the left.

25 The plug-in that is activated in response to the
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display one or more panning control icons such as arrow

symbols beside each of the video camera icons shown in

Fig. 12, so that for example the user can click on an

5 arrow icon to thereby cause the camera operation

designation section 947 to generate and send to the

virtual WWW server apparatus the appropriate camera

operation command.

Thus with this embodiment of the present invention,

10 as described above, it becomes possible for a browser to
concurrently display respective video images from a
plurality of video cameras controlled by respective WWW
servers, by using only a single plug-in, rather than
having to concurrently operate a plurality of plug-ins.

15 Hence, the load imposed on the browser resources is
reduced.

Furthermore, since accessing can be executed by
using camera names, if a user must perform manual input
to designate a specific video camera rather than

20 selecting a displayed icon, it is made unnecessary for
the user to specify a URL for the selected video camera.

Furthermore it will be understood from the above
description that this embodiment makes it possible for

each of a plurality of video cameras located at

25 respectively different WWW servers to be controlled from
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user, foér’'example by utilizing icons which are generated
5 by the plug-in on that single display screen.
It will be further understood that this embodiment
makes it possible to provide a command for use in
confirming the connection status of all of the video
cameras of the system. Such a command can be configured
10 as a GET command for obtaining video data, which is
directed to all of the video cameras, and which is
automatically executed immediately after the plug-in is
activated. In that case, if all of the video cameras
are correctly connected, then all of the corresponding
15 video images will be displayed.
Although this embodiment has been described for the
case of live video data being transferred from video
cameras, similar effects can of course be obtained for
the case of accessing recorded video data.
20 Fourth Embodiment
By using the third embodiment of the present
invention to arrange that video data from a plurality of
WWW servers can be displayed on a single display screen

of a WWW browser, it becomes possible for a group of

25 individuals to easily configure a simple interactive TV
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system. That is to say, a computer system such as the
computer system A of Fig. 14 which provides both WWW
browser and WWW server functions can be installed at the
respective homes of these individuals, with each
5 computer system connected to the Internet. However since
all of the WWW browsers of these individuals may not be
continuously in operation, there would be occasions with
such a system when it would not be possible to begin
interaction with another user, if the user's WWW browser
10 1is not currently activated. With the fourth embodiment
of the present invention which is described in the
following, if such an interactive TV system has been set
up, and if a first one of the users of that system
inputs to his or her WWW browser a request for acquiring
15 acquire video data from the video camera at the home of
a second one of the users, whose WWW browser is not
currently in operation, then:
(a) acquisition of the requested video data,
provided by the WWW server of the second user, will be
20 started as described for the third embodiment of the
present invention, while in addition
(b) the WWW browser of the second user will be
automatically activated, while in addition, video data

from the video camera of the first user will be

25 transferred and displayed by the WWW browser of the
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5 accompanying audio data (which is of course necessary in
a practical interactive TV system) is also performed in
a similar manner, however details are omitted, for
brevity of description.

Fig. 14 shows the system configuration of the

10 fourth embodiment, for implementing such automatic
browser activation. 1In Fig. 14, a computer system A
includes a WWW browser A and’a WWW server A 142, while a
computer system B includes a WWW server B 143 and a WWW
browser B 145. The configuration of the WWW browser B

15 145 is identical to that of the WWW browser A. The WWW
server A includes, in addition to the components of the
virtual WWW server apparatus 91 of the third embodiment
described above, a browser activation designation
section 1417 for designating activation of a browser.

20 The WWW server B 143 of the computer system B includes a
browser activation section 1436 for executing automatic
activation of the WWW browser B 145 of that computer
system B. The remaining parts of this embodiment are
identical to those of the third embodiment of the

25 present invention described above.
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5 transfer Yo the WWW browser the generated HTML file
containing the aforementioned picture embedding
information, with the corresponding plug-in being
thereby activated by the WWW browser 144, whereby a
display picture that can be basically similar to that
10 shown in Fig. 13 will be displayed by the display
section 45. 1In that condition, the user can input a
request to begin acquisition of video data from the
output signal of the video camera 3002 of the WWW server
B 143, e.g. by clicking on a corresponding icon
15 representing that video camera, which is being displayed
by the display section 45 through the operation of the
plug-in. Assuming that the video camera 3002 has been
assigned the camera name "camera2'", a corresponding GET
command will thereby be generated by the HTTP
20 communication section 43 of the WWW browser A as:
GET/command/cameraz.vew.
An Internet connection will thereby be established
between the HTTP communication section 43 and the HTTP

communication section 11 of the WWW server A. When

25 such a command is received, the receiving server will
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also obtain the IP address of the computer to which a

connection has been set up. In this case, the HTTP
communication section 11 obtains the IP address of the
computer system A and passes that address together with

5 the above GET command to the request processing section
12. Since this is a video camera control command, the
request processing section 12 passes that command
together with the IP address of the computer system A to
the camera control section 916. The camera control

10 section 916 then establishes an Internet connection via
the data acquisition section 14 to the WWW server B 143,
to send a command via the HTTP communication section 31
and request processing section 32 to the camera
operation section 935 of the WWW server B 143 for

15 acquisition of video data from the video camera 3002.
The video data then begins to be sent back via that
connection to the camera control section 916, in the
same way as described for the third embodiment above.
The camera control section 916 transfers the received

20 video data to the HTTP communication section 11, and
also passes the name (wwwB) of the WWW server B 143 and
the IP address of the computer system A to the browser
activation designation section 1417.

The browser activation designation section 1417

25 obtains from the IP address of the computer system A the
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i 5 file. The obtained name is that assigned to the camera
whose video data are to be displayed by the WWW browser
B 145 when the WWW browser B 145 1is automatically
activated. The browser activation designation section
1417 then generates a browser activation command as a

10 GET command utilizing that camera name (such as
"GET/command/cameral.autoexec"), and passes the server
name (wwwB) of the WWW server B 143 together with that
GET command to the data acquisition section 14, for
transfer to the WWW server B 143 via the Internet and

15 the HTTP communication section 31.

When the browser activation command is received by
the WWW server B 143, it is supplied by the request
processing section 32 to the camera operation section
935. The camera operation section 935 sends a request

20 for browser activation together with the camera name
(cameral) which is contained in the browser activation
command, to the browser activation section 1436. The
browser activation section 1436 then activates the WWW
browser B 145 by generating a command which also

25 specifies that when the WWW browser 145 is activated it
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server apparatus 141, so that an Internet connection

will thereby be established to the the WWW server A, in

5 order to acguire the generated HTML file that is
produced by the HTML data generating section 13. If for
example the program which is executed by the computer B
to implement the functions of the WWW browser B 145 is
named "netscape.exe'", the WWW server B 143 could achieve

10 the desired activation and initial operation of the WWW
browser B 145 by supplying to the operating system of
computer B (specifying the appropriate directory path)

a command such as:
"netscape HTTP://www/index.html".

15 The WWW browser B 145 will thereby be activated and
the contents of the HTML file generated by the HTML data
generating section 13 acquired by the browser. The
contents of that file are then used to acquire and
activate the requisite plug-in for use in interactive TV

20 operation, in the same way as described for the WWW
browser A, whereupon the display screen of the WWW
browser B 145 will display a suitable picture for
interactive TV operation. This can be basically similar
to that shown in Fig. 12 for the preceding embodiment,

25 i.e. with a plurality of respectively named frames being
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The plug-in then receives from the browser

5 activation section 1436 the name of the camera whose
video image 1s to be displayed by the WWW browser B 145
at that time, i.e., "cameral", and generates a command
for requesting that acquisition of video data from the
output of that video camera is to be started. That

10 command is sent from the HTTP communication section of
that browser via the network and the HTTP communication
section 11 to the camera control section 916 of the WWW
server A, which then obtains from the camera name-URL
linkage file the URL corresponding to the camera name

15 "cameral'", The camera control section 916 thereby sends
a command to the camera operation section 925 of the WWW
server A 142, via the network and HTTP communication
section 21 of that WWW server, for acquisition of video
data from the video camera 2002 and transfer of the

20 video data, and supplies the video data received thereby
to the WWW browser B 145.

As a result, the video data from the video camera

2002 of the WWW server A 142 will automatically begin to
be displayed by the WWW browser B 145, when the WWW

25 browser B 145 is activated by the WWW server B 143.
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invention, when a first user inputs to his or her WWW
browser a request for acquiring video data from a video
camera which is located at the home of a second user,
whose WWW browser 1is not currently activated, the WWW

10 browser at the home of the second user will be
automatically activated. 1In addition, video data from
the video camera of the first user will then
automatically start to be displayed by the WWW browser
at the home of the second user. Thus, such WWW browsers

15 can be utilized to form an interactive TV system without
the need for users of the system to perform any special
input operations.

To simplify the drawing, the WWW server A 142 of
this embodiment is not shown as including a browser

20 activation section. However in practice the system
would be configured such that the WWW browser A is
automatically activated when the video camera 2002 of
the WWW server A 142 is accessed from the WWW browser B
145, in the same way as for the WWW server B 143 and WWW

25 browser B 145.
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implement the functions of the WWW server A on either of

5 these computer systems.
Fifth Embodiment
When a plurality of individuals are executing
mutual TV interaction, it 1is possible that some other
individual may desire to join in the interaction which
10 is in progress. However in that case, the video image
from the video camera of that individual who wishes to
join the interaction will not be displayed to the
individuals who are already executing TV interaction.
In such a case, it is necessary for the person who
15 wishes to join the interaction to utilize some method of
communication with the other individuals, to request
that the video data from his or her camera be displayed.
However with this embodiment of the present invention,
when a user wishing to join a TV interaction which is in
20 progress switches on power to the user's video camera,
and activates the requisite plug-in as described
previously, the user can then immediately enter that
interactive TV session.
Fig. 15 is a system configuration example for this

25 embodiment. With this example the computer systems of
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5 virtual WWW server apparatus 151 includes a overall
video data receiving section 1518 for establishing
Internet connections to receive video data from all of
the video cameras of the interactive TV system.

A WWW server A 152, implemented in a computer

10 system 159 together with a WWW browser 157, includes a
camera status monitoring section 1528 for monitoring the
power ON/OFF status of the video camera 2002, and for
notifying that status to the camera operation section
1925. A status notification section 1527 of the server

15 152, when requested by the camera operation section
1925, sends a message to the virtual WWW server
apparatus 151 notifying that the video camera 2002 is
not currently activated. A WWW server B 153 1is
implemented within a computer system 160 together with a

20 WWW browser 158, and similarly includes a status
notification section 1537 and camera status monitoring
section 1538 for a video camera 3002.

A WWW browser C 154 is implemented within a
computer system C 155, together with a WWW server C 156,

25 with the server configuration being identical to that of
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(Bréwsef-c 154 first regquests the user of the browser

corresponding to the WWW server A 152 to start an
interactive TV session, so that the video camera 2002
and the video camera of the WWW server 156 corresponding
to the WWW browser C 154 are both activated.

In that condition, if the user of the WWW browser C
154 after activating the appropriate plug-in for TV
interaction (i.e. by inputting the URL of the HTML
generating procedure file 1001 of the WWW server A, as
for the preceding embodiment) inputs a request to
receive video data from the video camera 2002 located at
the WWW server A 152, then a corresponding GET command
which specifies the name "cameral'" of the video camera
2002 is generated and transferred via the HTTP
communication section 43, the HTTP communication section
11, and the request processing section 12 to the camera
control section 916, thereby establishing an Internet
connection between the HTTP communication section 11 and
HTTP communication section 43. The camera control
section 916 then reads out the contents of the camera
name-URL linkage file, and uses the received camera name

"cameral" to obtain from that file the URL of that wvideo
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establish an Internet connection to the WWW server A 152
5 and to start to obtain video data from the video camera
2002.
At that time, the camera control section 916 also
obtains from the camera name-URL linkage file the
corresponding URLs for all of the other video cameras of
10 the interactive TV system. Assuming that power is then
being supplied to the video camera 3002, the camera
status monitoring section 1528 detects that condition
and notifies the camera operation section 1925. The
camera operation section 1925 accordingly sends a
15 request to the data acquisition section 23, to initiate
acquiring and transferring the video data generated by
the video camera 2002 via the HTTP communication section
21 and the data acquisition section 14 to the camera
control section 916, which passes the received video
20 data to the HTTP communication section 11. The camera
control section 916 also passes the URLs of the other
video cameras to the overall video data receiving
section 1518, to thereby designate transfer of

respective streams of video data acquired from all of

25 the video cameras of the interactive TV system to the
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WWW browser C 154. The overall video data receiving
section 1518 then establishes respective connections
via the data acquisition section 14 and the Internet to
all of the other WWW servers (i.e., in this example to
the WWW server B 153) and sends requests to their
respective camera control sections for transmission of
video camera images. If the video camera of such a WWW
server is currently in operation at that time, then the
corresponding video data will immediately start to be
transferred, via the corresponding connection that has
been established through the Internet by the overall
video data receiving section 1518, to the camera control
section 916.

Thus at that time, if one or more video cameras of
the interactive TV system other than the video camera
2002 are currently activated, the camera control section
916 executes multiplexing of the stream of video data
from the video camera 2002 which it receives directly
from the data acquisition section 14 with the respective
streams of video data which are obtained from the other
video cameras via the connections established by the
overall video data receiving section 1518. The
multiplexed stream of video data is transferred by the
camera control section 916 via the HTTP communication

section 11 and HTTP communication section 43 to the WWW

10B
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cameras.

However if it is assumed that in this example,

wn

power is not being applied to the video camera 3002 when
the connection to the WWW server B 153 is established by
the overall video data receiving section 1518, then the
camera status monitoring section 1538 will notify the

10 camera operation section 1935 of this '"camera power OFF"
condition, In that case, the camera operation section
1935 responds by sending a request to the status
notification section 1537 to notify the virtual WWW
server apparatus 151 of this condition. The status

15 notification section 1537 then inputs a message to the
data acquisition section 33 (to be transferred to the
overall video data receiving section 1518 via the
Internet connection that has already been established by
the overall video data receiving section 1518 for

20 transferring video data from the video camera 3002)
notifying that power has not yet been switched on to the
video camera 3002. When the overall video data
receiving section 1518 receives that notification, it
establishes a waiting condition for the connection via

25 the Internet between the overall video data receiving
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section 1518 and the WWW server B 153, i.e. with the
connection being held unchanged. In that condition, 1if
the user of the WWW browser corresponding to the WWW
server B 153 subsequently decides to enter the
interactive TV session, the user can simply activate the
necessary plug-in (as described above) and switch on
power to the video camera 3002. The video data from the
video camera 3002 of the WWW server B 153 then begins to
be acquired by the data acquisition section 33, received
by the overall video data receiving section 1518 via
that connection and supplied to the camera control
section 916.

That 1is to say, when the video camera 3002 is
switched on, the camera status monitoring section 1538
notifies the camera operation section 1935 of that
change in status, whereupon the camera operation section
1935 requests the data acgquisition section 33 to begin
acquiring video data from the video camera 3002 and
sending the video data via the Internet connection that
has been held in the waiting condition as described
above, to the overall video data receiving section 1518,
and hence to be multiplexed with the video data data
flow from the video camera 2002 and sent to the WWW
browser C 154, to be displayed by the display section

45.
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from the video ‘camera 2002 and ‘video camera
respectively.

The successive operations executed by the request
processing section 12 and camera control section 916 of
this embodiment are shown in the flow diagram of Fig.
24.

It can thus be understood that with this
embodiment, once an interactive TV session has been
initiated between two or more users, any other user can
immediately start to participate in the session by
switching on power to the corresponding video camera and
performing a simple input operation.

It is possible that while the aforementioned
walting state of an Internet connection has been
established by the overall video data receiving section
1518, the connection may be broken. For example if a
firewall is established between the virtual WWW server
apparatus 151 and the WWW server B 153, then if
transmission/reception of data between these via an
Internet connection is halted for longer than a
predetermined interval, the connection between these
will be automatically broken. 1In such a case, the

camera control section 916 recognizes that the condition
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5 various video cameras, and supplies these to the overall
video data receiving section 1518 which thereby uses the
regquisite URL to re-establish the connection which has
been broken.

It can thus be understood that this embodiment is

10 applicable to interaction between computer systems which
utilize firewall protection.

As can be understood from the above, with the
present invention the following results are achieved.
Firstly, the invention enables concurrent display of

15 the contents of a plurality of files acquired from
respective WWW servers via a network such as the
Internet and enables and operating commands to be
issued based on the displayed file contents, by using a
single display screen, using prior art types of WWW

20 servers and browsers and without the need to alter the
HTTP communication method.

Secondly, when one or more of the files acquired
from the plurality of WWW servers is a HTML FORM file,
it is made possible to send responses to the contents of

25 the FORM files to the respective WWW servers which
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controlled by respective WWW servers, for a purpose such
5 as remote monitoring, by using a single plug-in, so that
the load on the browser is reduced by comparison with
prior art arrangements for implementing such a system.
Fourthly, it becomes possible to easily implement a
simple interactive TV system in which a first user can
10 cause automatic activation of the WWW browser of a
second user by the action of sending to the WWW server
of the second user a request for acquisition of wvideo
data from the video camera of the second user, while at
the same time causing video data from the video camera
15 of the first user to be displayed by the newly
activated WWW browser, thereby notifying the second user
to begin the interaction.
Fifthly, it becomes possible it becomes possible to
easily implement a simple interactive TV system in which
20 a user can immediately enter into an interaction which
is currently in progress between two or more other
users, by the action of the first user switching on
power to a video camera, with video data from that
camera being thereby immediately displayed by the WWW

25 browsers of the other users. Hence it becomes possible
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It should be noted that the scope of the present

5 invention is not limited to the contents of the
embodiments described above. In particular, rather than
providing only a single HTML generating procedure file
at the virtual WWW server apparatus, it would be
possible to provide a plurality of such HTML generating

10 procedure files, having respectively different URLs. 1In
that case, the virtual WWW server apparatus could for
example be used to implement a plurality of remote
monitoring systems, etc., each of which could be
accessed from a WWW browser by inputting the URL of the

15 appropriate HTML generating procedure file.

Also, in the described embodiments, a predetermined
camera name is assumed to be utilized when a request is
sent from a browser for acquisition of video data
derived from the output of a video camera that is

20 controlled by a server. However if it is known that
only a single video camera will be provided at each
server, then it would be possible to omit the use of
camera names and to identify only the appropriate
server, when such a request is sent.

25 Furthermore it would be possible to combine certain
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features of a described embodiment, such as the
automatic browser activation function of the fourth

embodiment, with those of other embodiments.

10

15

20

25



' KLz[<1= 1 10 UB! 10% U& ()- 4310% U8 ()-!3% 10%& ()- !3% 10008 ()- ,"10%
U& ()-y!, " 10%u& ()-yLMNUF(>gE= 1 10 Ul +, " 10%h& ()-F &10%

h& ()-1>f" 109 ()-1f"10%h& ()-&MLO0% h& ()- 10 U 10 U>uC wxyzz[PE: 1 10 U
10 h 10 h 10 h,2"10% h& ()-!0, 2" 10%PPE ()-! % 10%) & () g, LikRYensst) -, " 10%
T& ()-F zcjzX9PE: 110 - 24 December 2002

10

15

20

25

WHAT IS CLAIMED IS:
1. In a data communication system having at least one
WWW (World Wide Wek) browser which is connected via a
data communication network to a plurality of WWw
servers, a virtual WWW server apparatus comprising

HTTP (HyperText Transfer Prot&col) communication
means for executing communication between the
virtual WWW server apparatus and the WWW browser via

said network,

a stored HTIML generating procadure file
containing at least procedure informatien for use in
generating a HTML (HyperText Markup Language) file,

reéuest processing means for receiving

requests sent from said WWW browser via said HTTP

" communication means and for detecting when a file

transfer regquest which specifies said HTML generating
procedure file is received,

data acquisition means for executing HTTP
communication and data acquisition with other ones of
said plurality of WWW servers via said network,

HTML generating means - for responding to said
detection by said request processing means of a
file transfer reguest by reading out said HTML
generating procedure file and utilizing said procedure

information to produce a generated HTML file, and
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communication means to be transferred to said WWW

browser via said network,

wherein said HTML generating procedure file

O

includes information expressing respective locatiens of
a predetermined plurality of HTML files which are held
at respective ones of said plurality of WWW servers, and
wnerein said HTML generating means comprisés means
for analyzing said HTML file conteﬁts to eobtain said
10 locatien.information, successivaly supplying said
location information for said plurality of dTML files to
said data acquisition means te thereby obtain said
HTML files from said WWW servers by HTTP transfer via
sald network, and combining respecﬁive contents of said
15 HTMI, files with said procedure information from said
HTML generating procedure file to preoduce said

generated HTML file.

2. The virtual WWW server apparatus according to claim

1, wherein |
26 said.rgquest_processing section includes means
. for detecting that a set of information sent in response

to a FORM HTML file has been received by said HTTP
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communication means from said WWW browser, and
said HTML generating means comprises means for

analyzing each of said plurality of HTML files to detect
the presence of FORM HIML files, attaching to FORM

5 information contained in a detected FORM HTML file an
identifier indicative of a2 one of said plurality of
actual WWW'servers which originated said FORM HTML file,
combining respective conténts of said HTML files with
said procedure information contained in said HTML

10 generating procedure file to produce said generated HTML
file, and supplying said generated HTML file to said
HTTP communication means to be transferred to said
WWW browser via said network,

and wherein said virtual WWW server apparatus

15 further comprises interface processing means for
receiving each said set of information sent from saigd
WWW browser in response to a FORM HTML file and detected
by said request processing means, and for using
said identifier to controcl said data acquisition means

20 to send said set of information to said originating
one of the plurality of WWW servers, by HTTP via said

network.
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3. A data communication system having at least one

10

13

20

25

WWW (World Wide Web) browser which is connected via a
data communication network to a plurality of WWW
servers, a virtual WWW server apparatus comprising

HTTP (HyperText Transfer Prot&col) communication’
means for executing communication between the
virtual WWW server apparatus and the WWW browser via
said network,

a ;tored HTML generating procedure file
containing at least procedure information for use in
generating a HTML (HyperText Markup lLanguage) file,

reéuest processing means for. receiving
requests sent from said WWW browser via said HTTD
communication means and for destecting when a fil; )
transfer reguest which specifies said HTML generating
procedure file is. received,

déﬁaiécquisiticn means for executing HTT?
communication and data acguisition with other ones of
said plurality of WWW servers via said network,

HTML generating means for responding to said
detection by said regquest processing means of a
file transfer request by reading out said ETML
generating procedure file and utilizing said procedure

information to produce a generated HTML file, and
wherein each of said plurality of WWW servers
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includes a video camera identified by a corresponding
name and video camera operation means for controlling
the supplying of video data generated by said video
camera to said network, and wherein
5 said HTML generating procedure file includés
picture embedding information for causing said WWW
browser to activate a plug-in program for controlling
said WWW browser to selectiyely display a plurality of
video images from respective ones of said video cameras
10 in response to respective input reguests which specify
said video camera names, with said;picture embedding
information identifying said virtual WWW server
apparatus as a single source of video data for use in
generating each of gaid video images,
15 said HTML generating. means comprises means for
using said HTML generating procedure file contents to
produce a generated HTML file containing said picture
embedding information, and supplying said generated HTML
file to said HTTP communication means to be transferred
20 to said WWW browser via saiﬁ network, and
sald request processing means comprises means
for detecting that a video data transfer regquest which

specifies one of said video camera names has been

received by said HTTP communication means from said

25 WWW browser,
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and wherein said virtual WWW server apparatus
further comprises
a linkage file containing informatien
relating respective vidso camera names tc corresponding
5 locations of said video camera operation means of said
WWW servers, and
camera control means for receiving from said
reguest processing means a video camera name which
is received with a regquest fo; video data transfer,
10 reading out the contents of said linkage file to
obtain a location of said video camera operation means
. corresponding to said videc camera name, sending to said
video camera operation means via said data
acguisition means and said network a request for
15 transfer of video data from a video camera corresponding
+o0 said video camera name, and transferring said vidao
data from said data acquisition means to said HTTP
communication means, - to be transferred via said
network to sald WWW browser.
20
4. In a data communication system having at least one
WWW (Warld Wide Web) browser which is connected via a2
data communicatian network to a plurality of WWW
servers, a virtual WWW server apparatus comprising

25 HTTP (HyperText Transfer Protocol) communication

10 U
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means for executing communicaticn between the
virtual WWwW server apparatus aﬂd the WWW browser via
said network,

a stored HTML generating procedure file

5 containing procedure information for use in generating a
HTML (HyperText Markup Language) file and also
containing information expressing respective locations
of a predetermined set of HTML files held at respective
ones of sald WWW servers,

10 request processing means for detecting when a
file transfér reéuest which specifies said HTML
generating procedure file is received by said HTTf’
communication means,

data acquisition means for executing HTTP

15 communication with other ones of said plurality of WWW

servers via said network, and

HTML generating means for responding to said
detection by said request processing means of a file
transfer request by reading out said HIML generating

20 procedure file to obtain information specifying each of
said locatiSns of the predetermined set of HTML files,
successively supplying information specifying said
locations to said data acquisition means to thereby
obtain said HTML files from said WWW servers by HTITP

25 transfer via sald network, combining respective contents
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of said HTML files with sald procedure informatien
contained in said HTML generating procedures file (1001)
to produce a generated HTML file, and supplying said

generated HTML file tc said HTTP communication means

5 (11) to be transferred to said WWW browser via said
network.
3. The virtual WWW server apparatus according to

claim 4, wherein

10 sald regquest processing section incluaes means
for detecting that a set of information sent in response
tc a FORM HTML file has been received by said HTTP
communication means from said www browser,.and

said HTML generating means comprises means for

1s analyzing each of said plurality of HTML files to de*ect
the presence of FORM HTML files, attaching to FORM
information contained in a detected FORM HTML file an
identifier indicative of a one of said plurality of
actual’ WWW servers which originated said FORM HTML file,

20 combining respective contents of said HTML files with
sald procedure information contained in said HTML
generating procedure file to produce said generated HTML
file, and supplying said generated HTML file to said
HTTP communication means to be transferred to said

25 WWW browser via said network,
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and wherein said virtual WWW server apparatus
further comprises interface processing means for
receiving each said set of information sent from said
WWW browser in response to a FORM HTML file and datectad
5 by said request processing means, and for using
said identifier to control said data acquisition means
6. - to send said set of information to said originating
one of the plurality of WWW servers, by HTTP via said
network.
10
In a data communication system having at least one
WWW (World Wide Web) browser which is connected via a
data commuﬁication network to a plﬁrality of WWW
servers, a virtual WWW server apparatus comprising
15 HTTP (HyperText Transfer Protocol) cemmunication
means for executing communication between the
virtual WWW server apparatus and the WWW browser via
said network,
a stored HTML (HyperText Markup Language) data
20 generating file 'containing procedure information
for use in generating a HTML file and also containing
information expressing respective locations of a
predetermined set of HTML files held at respective cnes

of said actual WWW servers,

25 request processing means for respectively
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detecting when a file transfer reguest which specifies
said HTML generating procedure file or when a set of
information sent in response to a FORM HTML file is
received by said HTTP communication means,

data acgulisition means for executing HTTP
communication with said predetermined set of actual WWW
servers via said network,

HTML generating means for responding to said
detection by said request processing means of a file
transfer request by reading out said HTML generating
procedure file to obtain information speeifying
each of said locations of the predetermined set of XTML
files, successively supplying information specifying
said locations teo said data acguisition means to
thersby obtain said HTML files from said actual WWW
servers by HTTP transfer via said network, analyzing
each of said obtained HTML files to detect the presence
of FORM HTML files, attaching to FORM information
contained in each detected FORM HTML file an identifier
indicative of a2 one of said plurality of actual WWW
servers which originated said FORM HTML file, combining
respective contents of said HTML files with saigd
procedure information contained in said HTML generating
procedure file to produce a generated HTML file, and

supplying said generated HTML file to said HTT?
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communication means to be transferred to said Www
brewser via sald network, and
interface processing means for receiving each
said set of information sent from said WWW browser in
5 response to a FORM HIML file and detected by said
reguest processing means, for using said identifier
to control said data acgquisition means to send said
set of information to said originating one of the
plurality qf WWW servers, by HTTP via said network.
10 |
7. In a2 data communication system having at least one
WWW (World Wide Web) browser which is connected via a
data commuSication‘network to a plurality of WWW servers
which respectively include a'vigec camera and video
15 camera operation means for controlling the 'supplying of
video data generated by said video camera to said
network, a virtual WWW server apparatus comprising
HTTP (HyperText Transfer Protocel) communication
means for executing communication between the
20 virtual WWW server apparatus and the WWW browser via
said network,
a stored HTML generating procedure file
containing procedure information for use in generating a

HTML file and also containing picture embedding

25 information for causing said WWW browser to activate a
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predetermined plug-in program for controlling said WWW
browser to selectively display a plurality of video
images from respective ones of said video cameras in
response to respective input requests which specify said
5 video camera names, with said picture embedding
information identifying said virtuSI WWW server
apparatus as a single source of video data for use in
generating each of said video images,
a linkage file ceontaining informatign
10 relating respective video camera names to corresponding
locations of said video camera operation means of said
WWW servers, |
reguest processing means fox respectively
- detecting when a file transfer request which specifies
15 said, HTML generating'procedure file or a video data
transfer request which specifies one of said video
camera names is received by said HTTP communication
means from sai@ WWW browser,
data acquisition means for exescuting
20 communication with said plurality of WWW servers via
said network,
HTML generating means for responding to said
detection by saild reguest processiﬁg means of a file
transfer request by reading out said HTML generating

25 procedure file contents and using said contents to
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produce a generated HTML file containing said picture
enbedding information, and supplying said generated HTML
file to said HTTP communication means to be transferred
to sald WWW browser via said network, and

5 camera control means for receiving from said
request processing means a video camera name which
is received with a regquest for video data transfer,
reading out the contents of said linkage file (1602) to
obtain a leocation of said video camera operation means

10 corresponding to said video camera name, sending to said
video camera operation means via said data
acquisition means and said network a request for

transfer of video data from a video camera corresponding

J » v » . .
+o0 said video camera name via sald network to said data

15 acquisition means, and transferring said videc data
from said data acquisition means to'said HTTP
communication means to be transferred via said

’

network to said WWW browser.

20 g, In a data communication system having a data
communication network and at least two computer systems
each having a WWW (World Wide Web) browser and a WWW
server, with the WWW server of each said computer system
including browser activation means operable for

25 activating the corresponding WWW browser, with each of
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said WWW servers including a video camera and
video camera operation means 'for controlling the
supplying of video data generated by said video camera
to said network, a virtual WWW server apparatus

5 comprising

HTTP (HyperText Transfer Protocol) communication
means for executing communication between the
virtual WWW server apparatus and each of said WWW
browsers via said network,

10 a stored HTML (HyperText Markup Language) data
generating file containing procedure information
for use in generating a HTML file and also cecntaining
picture embedding information for causing said WWW
browser to activate a predetermined plug-in program for

15 controlling said WWW browser to selectively display a
plurality of videc images from respective ones of said
video cameras in response to respective input reguests
which specify said video camera names, with said picture
embedding informatieon identifying said virtual Www

20 server apparatus as a single ‘source of videc data for
use in generating each of said video images,

a stored camera name linkage file containing
information relating respective video camera names, to

corresponding locations of said video camera operation

25 means of said WWW servers,
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regquest processing means for respectively
detecting when a file transfer regquest which specifies
said HTML generating procedure file or which specifies a
name of a video camera located at the WWW servar of a
second one of said computer systems is received by said
HTTP communication means from a first one of said
WWW browsers,

data acquisition means for executing
communication with said WWW servers via said network,

HTML generating means for responding to said
detection Ey said request processing means of a
file transfer request from said first one of said WWW
browsers by reading ocut said HTML generating procedure
file, using the contents of said HTML generating
procedure file to produce a generated HTML file
containing said plug-in location information, and
supplying said generated HTML file.to said HTTP
communication means to be transferred to said first

WWW browser via said network,

camera contral means for receiving from saigd
raquest processing means said video camera name,
reading out the contents of said linkage file to

obtain a location of said video camera operation means
corresponding to said videco camera name, sending to said

video camera operation means of the WWW server of

IF -
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said second computer system, via said data acguisition
means and said network, a reguest for transfer of
video data from a video camera corresponding to said

video camera name via said network to said cdata

5 acquisition means, and transferring said video data
from said data acguisition means to said BETTP
communication means, to be transferred via saigd

network to said first WWW browser, and
browser activation designation means
10 caontrolled by sald camera control means for sending a
browser activation reguest to said browser activation
means of the second computer system via said data
acqguisitien means and said network,
said second WWW browser being controlled by said
15 Dbrowsér activation means to be activated thereby
and 'to send to said virtual WWW server appafatus a file
transfer request specifying said HTML generating
procedure file, to therehy obtain from said virﬁual WWW
server apparatus saidhpicture embedding infermation and

20 to obtain and activate said plug~in progran.

9. In a data communication system having a data
communication network and a plurality of three or more
computer systems each having a WWW (World Wide Web)

25 browser and a WWW server, with the WWW server of each
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said computer system including a video camera, video
camera operation means for controlling the supplying of
-video data generated by said video camera to said
network, means (camera status monitoring section )

5 for monitoring the operation of said video camera and
means controllable for sending via said netwerk a
nessage indicative of an inactive status of said video
camera, a virtual WWW sérver apparatus comprising

HTTP (HyperText Transfer Protacel) communication

10 means for executing communication between the
virtual wﬁw server apparatus and each of said WWW
browsers via said network,

a stored HTML (HyperText Markup Language) data
generating file containing procedure information

15 for use in generating a HIML file and alsecontaining
picture embedding information for causing said www
browser to activate a predetermined plug-in program for
controlling said WWW browser to selectively display a
plurality of video images from respective ones of said

20 video cameras in response to respective input requests
which specify sald video camera names, with said picture
embedding information identifying said virtual wwWww
server apparatus as a single source of video data for
use in generating said video images,

25 a stored camera name linkage file containing
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information relating respective video camera names to
corresponding locations of said video camera operation
means of said WWW servers,
regquest processing means for respactively
5  detecting when a file transfer reguest which specifies
sald HTML generating procedure file or a video data
transfer request which specifies a name of a video
camera located at the WWW server of a second one of said
computer systems is received by said HTTP communication
10 neans from a first one of said WWW browsers,
data acguisition means for executing
communication with said WWW servers via said network,
. HTML generating means for responding to said
~detection by said request processing means of a
15 file.transfer request from said first one of said WwWW
browsers by reading out said HTML generating procedure
£ile contents and using said contents to produce
a generated HTML file containing said pictﬁre eﬁbedding
information, and supplying said generated HTML file to
20 said HTTP communication means to be transferred to
said first WWW browser via said network,
camera control means " for receiving from saig
regquest processing means sald request for video
data transfer and said video camera name and, if no

25 interactive communicatien is currently in progress
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said second computer system, via said data acguisition
means and said network, a reguest for establishment
of a connection via said data acquisition means and said
netweork for transfer of video data from a video camera

10 corrssponding to said video camera name; and
transférring said video data from said data acguisition
means to said HTTP communication means, to be
transferred via said network to said first WWW browser,

overall vidszo data receiving means

15 functioning, if interactive communication. is currently
in progress between a plurality of said ¢omputer systems
when said request for video data transfer and said video
data name are received, to obtain from said linkage file

the respective locations of said video camera

20 operation means of all of said plurality of computer
systems other than said second computer system, and for
sending to each of said videoc camera operation means
respective requests for transfer of video data from a
corresponding one of said video cameras and

25 establishment of a connection via said network and said
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data acguisition means for transfer of said video
data,

wherein said overall video data receiving means

rasponds to a message from said notification

meaans of any of said WWW servers indicating that
a video camera is currently inactivated, by holding a
corresponding connection via said network to said Www
server in an unchanged condition until said video camera
is activated and video data therefrom can be transferred
to said virtual WWW server apparatus via said

cennection.



