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Field of the Invention The present invention relates to video
“transm ssion/reception systens. More specifically, the present invention
relates to a protocol and apparatus for transmtting information in
conjunction with a video signal. - 2. Background I nformation
Wth the proliferation of personal conputer systens and the decline in-
costs of high-capacity conputer technology in general, the t echnol ogi es
of television transm ssion anqnﬁg@m@éxmél ﬁﬁ@fé@éﬁire starting to
nmerge. Sol utions have been slow I'nm conrnhg, however. For certain
applications in television programtransm ssion, it is ~desirable to
transnit inf orgRCKEGROUNDIGE THE INVERTIQENdI 0/ vi deo portion of t he
signal. For exanple . programm ng i s now being used
extensively to servk e siils e aring-inpaired. In fact, recent
requirement for telEhe present mvention seiates todvideb dransmissieneeceptiont al |- f
recei vers. proy [ t Vi .1e - ortion o
t he trans msllygfe‘ecsh %’r g"é\rg%ﬁgb‘ﬁéﬁy ' the %ﬁggé'ﬂé%é@}&ggﬁéi%ﬁ% Rg ,aa%‘ﬂt]d(a%rol?needs
~have arisen. raid apRarpius for transmittingliniormatianjn nenjinption withra vigeor eal -t i me
stock quotes @i\q},aports scores are now being displayed as part of the

vi deo portion of the signal on services such as Headline News (a _
trademar k of Turner Broadcasting, Inc.). Although this serves the  -needs
of the viewer, [®.0Vi ' i nformation, this solution not

Lhe . cBackgroghd trfotmébdion .
o e Sores " Wi 4 VheyBlabh by Kol o B3 el i s 1
i Pf or mat ![ ;) QUYMQdine m'oosts ofihigfbpapaCitmarrlputangcmmq;T in, gena.r.al, dhe t Eec Ip re Is ce
sock T o ) SOTdRBes v AUBRaiUaNe oppile st 1o
scores. Ot her SIQEREQ mergen Spjutions have beeq slow incoming, W@Eat her
Bt o e S L o SObecore I AP AN, £
LN S heiteB e B i S ERlPTLin aqditomta i SuRiPRRRRORRD ey ¢ cal
- bl anki ng i nt ethelsignaBl Fof exampie; dlospd-eaptidned programmiing isonow deing t he
Do) o of i sgHEMER 58l 8 el ot G RnEn 8 Th RS, T
transni ssi on decemdequigemest tardelevisiomeecaivarr dnclude thexreavinemsentithatall used
in any other yayeivers!providetAls éadbility 16 diipidy), 3 té:Q, thecaudio portion of the
. transmitted program. | .
'For news programming, other needs have arisen. For example,
_ '. ' for 24-hour a day news programming, real-time stock quotes and sports
scores are now being displayed as part of the video portion of the signal
on services such as Headline News (a trademark of Turner
Broadcasti'ng,' Inc.). Although this serves the needs of the viewer,
providing such real-time information, this solution not only distracts the
viewer of the video screen, but also unnecessarily consumes screen
space, and does not allow the viewer to view the information which is of
interest to him. For example, to view the price of a particular stock, the
- viewer has to wait until the ticker cycles back to display that information.
The same deficiency is true for sports scores. Other viewers, such as
those requiring real-time weather information needs are also not met.
Thus, an improved means for obtaining such information is required.



viewer, such as for indexing of the television program full-text capture

of inforpation conveyed by the program and/or other text essi
operatia’ﬁg’ﬁ" nly performed in nodern personal conputer. ?'gs%’ll.‘b@gssi ng
appl i cation prograns. - Anot her shortcom ng of closed-captioning is

that -al though it uses a portion of the VBl for transnission (line 21), is
does not nake efficient use of the bandw dth of that portion of the )
non-di spl ayed video signal. It is estimated that a single line of the VBI
can be used for unconpressed data traBsnission at approximtely 14.4

ki | obyt es/ second. Thus, real- tinme closed captioning of the audi o program

?L a tel e}/i s?d Prieﬁdﬁaéalutibiféssdmt.aéré’ééeﬁlddptiaﬁmﬁémelo\fer‘tibﬁl bi'inde;jdth of
cant ot nophkdifarkl (81 ot HeRBingited ffisns Mkt Polidnar e, ant age of the

ful | - bandvprdignamiminge Iistypically uses line 2 oftheararticalfsynchtonizatian ch has "been

Cransmitt © . : 4 e APt onl y
transmt seﬁq?%ap gdg%ﬁp oﬁdrg;%_]?g%ﬁ %@%j%@é“ﬁﬁé@%nﬁ#&%ﬁ@gﬂm e, in
consuner st@rsmission ei@ei\edmsng@aépt_haﬁﬂayyggéhg,_ apahility tp be uged dit

i nfor mat i ognylefiariviay)¢ather than réaldimé B&dlﬁwﬂfeﬁﬁéer?ggcl@hsmwné,he time

el apsed or TII ne, remnal ning,i nq#'he rogram-ias. been transmtted Wwth the
progr anm n ."‘m%aﬁqﬁfeaﬁ'@@ﬁ.. Bf P&Eem%g'ﬁ?!eﬂéﬁemenﬁo out si de

sour ces r gperfarnedin maderm persumahgomputartwerd processingiapplicatiorh i s
synchroni z‘?'g p%'rng t he progranm ng has not been transmtted in conjunction
with the s Ha . Thus, the prior art of for transmtting information

wi th tel evi si onApethgrsheragming otelosed-eaptioningds thatathoughituses a
-3- SUMVASBish of e VWW&Q\‘% ission (liﬁe%"lr)ﬁiét&feé AtY MERE epibiemt hod and

apparatus for jransnitt. nf o f1on th a,video 'si:ghal, At |east one
oot anptseat the bandwicliotihat paRian Qidheman dispIAYeEII0es Signabclii vor . The

client ap?biesﬁtdawdthat@shgm livecohthesViBECa® be uwdqgelngod?_tpresslféd hte_ encod%1
receives S . [ her ‘client applications. e

encoder trﬁ??@@?ﬁ@nk%ﬁé’“ﬁs@ ﬁ?ﬁ)i‘“@nﬁ%&gﬁﬁ@ TH&‘B- kets and '
mul ti pl exdimelelosacheaptioning ot thezaudio pregram ofiadelsivised:broadeastpr ogr ammi ng

51972l " iogBihé 18ke YUl fclimAge I 1N BaRRRRIAIF thé Gighlal. Oh s 453 aned 10
at | east one client a I'cat1 Qn an ot.her client applicatiopns. Then, the
encoder trtmiem'meltsugpegv-twbﬁ@mrpw the\closad eaptioning jrformatignis t he

bi t st r eamtrarigmitted, ratdepthanaakingradvartage of tHefullststridwidthost thecei ved by a
decoder. r#:s %ecoder_ can then decode the information fromthe video signal
and transm®"%he inf ormation to.at |east one decoder client application.
The client applPdon aninforraatiomwhickehasbsentansaitied imconjunatiorh transnits a

status inf Laa: ' ) RO o & @ Program
2ppl i cat ] oat el BionrBgrarh g Sp MG dn yrartphiiimbed FiiSfdtor
pr ogr ammi rRPail tae PEGrRBIMIRG: Fanexampleoincisimerssaiellila tevisioRar ker s and/ or
program _terébe%ﬁmaﬁtémﬁ,%%eduy 6yt RIThicHRTHtON destribing i titRNek thenon- program
application. The Sqﬁ%gso(}?ﬁbl (iatl_o ma& h%ye a highest priorit t he - -
pr ogr am agfPoED; B oSt 18R lIne 3??&59 A W?S?WPB""%HHHW Mot ogr anmi ng
si gnal hashas beevetransmitted ?vith tlhelptdwg'rammi_mgerMore_sdétdileddhﬂspnn'aﬁoh,\/le and ot Eer
~ program or 2 ¢ - L Lt along wt
Phe i deo SHef s el 18 06 5B RaRTeltEy i the BroqraRib) &F °
r equi r emeratber information, which is synchronized with the programming has not
been transmitted in conjunction with the signal. _ .
-Thus, the prior art of for transmitting information with television
programming suffers from several shortcomings.
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-4- BRI EF DESCRI PTI ON OF THE DRAW NGS The present invention is
illustrated by way of exanple and not limted in the figures of the
acconpanylmgjhg%osure in which |ike references indicate |iperresssnassss and

i n which: Figure 1 shows a systemin which an encoder can be

I mpl enent ed. Figure 2'shows a systemin which an decoder can be

I npl enent ed. Figure 3 shows a bl ock diagram of devices in a
net wor ki ng system in which enbodi nents of present invention may be

i mpl ement ed. Figure 4 shows the ggftmare architecture of an encoder.
Figure 5 shows the software architecture” of a decoder. Figure 6-
. shows a specific. i -Ienentatlon of the software in a decoder. Fi gure
7a shows t he PRNMARIIBARGINNENIIIN e encoder process. : Figure 7b

shows the rel ati ongleom ertn Imﬁ\etﬁ@&bﬁﬂ thsaﬁmansmm@gencoder

| at t.
nventon. " IRorEpE wiffa yi%%ss'en@ A ip8RrGhe ?%e&faégﬁgfﬁéﬁ?%\% Bhe
app: | cat i on pmessage iorbetraasmit{et|lo) a beceiven Tive client@pplicationtransoits cl i igt
i cati ons. r ure
app’ L call onS the meﬁsd?e% fd%&@%n&hg?f&ﬁe?r%the m?ss?d:  oure L9
~conposite pacﬁ(&mhe" messﬁggﬁrf@nlgtmt nt applicatiens. diheLNA0Eer am mar ker
packet . treristornts thd mbagégé BAdtRE Biferthe ég&mfd)aaafa@haak quot e

e 15¢ showMHEBIEs edintra Blsteatdade gnmé#’ WBEede Fures
16a- 16¢ showprbgrammmg sugnabfThmmMem‘mg is p@ufonnadcaneeﬁag to prioritiés gure 17
appl i cati on gg;q ehB'ied5Hne et abglicati il e ARBFsint 21 o0
program at t [@pplicatiens. t Tken, the encodgr fyensmits the bitstream to a vndeo
: gl)ucl:) |U§§|5/n éf%‘imoderto transmit the btLGEAM With BPVRIeB breyAiRhgSighaliRer di spl ay
order to be received by a decoder. The decoder can then decode the
information from the video signal and transmit the information to at least
one decoder client application. The client applications may include: a
status application which transmits a status information (e.g. time
_references) at regular intervals; a program application which transmits
descriptive information of the video programming synchronized wath the
video signal (e.g. program markers and/or program text, such as closed-
captions and/or subtities); and a non-program application. The status
application may have a highest priority, the prograrh application has a
-next highest of priority, and the non-programming signal has a lowest
) priority. In this manner, useful, descriptive and other program or non-
program-related infbrmation may be transmitted along with the video
signal, and displayed and processed according to user requirements.

—_—
I

This Sheet Has B

LT

THIS SHEET HAS BEEI\T’
REPLACED

ettt v, N :
- ————.,
ot o




audi o/ vi deo program the programinformation and non-program I nformation
whi ch I.5pl ayed by separate client applications.

- 6- %M%ESCRI PTI ON The present invention i 'spgr'r?§¥5(1‘359‘and
apparatus for transmtting information in conjunction with a video signal.
The systemto be described here includes the Video |Indexing Protocol (VIP).
The techniques to be described here can be used to transmt any information
in conjunction with a video signal, aIA%hough, specific information has been
described for illustration purposes. though the present invention will be
described with reference to certain specific enbodi nents, including

speci fi ¢ dBRIERDESCRIF UGN Off | REOMAWINGSN . medi a, net wor ki ng syst ens,

4 (YN
transmi ssi on_apPRAGbigserft ifventioh i§ lushated By Waybrékanip@ndhbt | ed in the
art that these are tor 1l ust_ratl-vqeqq%;ose_ "&“:’i’ﬁ?h ~are .not to be
construed dimitatign inthefigures et a nRg ! a@@pﬁfﬂﬂ’@?,s . -
rmflihfi;:aéi qnaitcawm?@élamemb{aman;wmuh?e made, by one skilt!ed-'i_n t he arTL
wi t hout departi Lom & i.ng. O € pt lLveption. - e
met hods and appgﬁgf’.[%q]ébgg'ﬁ%gﬁggw}%wgﬁrﬁ'géﬁé%ﬁﬁ?s_of__the pr esent
i nventi on dmpiemsesteth encoder portion and a decoder portion, exanples of
whi ch are shown g | iml e ToJ [~ QY g o end". .of the video
transm ssion sys’f'gH]Fém%;ghﬁglvséaS?%?&uaﬂﬁgﬁgpgﬁﬁgrﬁa eggi n Figure 1. The
syst em i ncliopieémantagst er -encoder 100 whi ch may receive encoded nessages

Croma: Pon™,) £ Figlre 913hser a Bl Bgrart O déviceBi b AWSHIng dyetem L1

o or O i dnieh mbddiimanrsnG piasant iventok iy B8 mBRpeRede . 1e

et hernet, token-Figorg 4/shDws the softwarerarchitedturegoianieacederar e ‘commerci al |y
avai l abl e. The eﬁggp{ﬁ§h3%qgé#$%%é§g§mx%&réa%98{: a&ect ive information

I nto nmessages to rocesse war e, operative

wi thin encoder 1igure\Bishowsc spacifieimpleraentiation of the seftwared dessages as
packets whigdeodep then transmitted to VBI inserter 130. ° -~ VBl inserter

as the model munbBPra 78 saows he PiEPeTSRsRRTBIArL Y i Bneoder BPRgE T

Cor por ati on of (Figarex7bGhbwsithe rélmtiedship\sfithe messagas, packetsamdnder of this

W1 be a STREsp e AEIder T rp BB ¥ SR OICBERRARI AEBAET 2 970 LN
ot her audi cmbadimentasthegregent inxention. WO 96/ 13124
PCT/ US95/14594  Figure 8 shows the format of a message used for the application f Or mat s
(e.g. PAL, pSFES:Aa'\#. ’int%rr]fgcg t(RE"i) tlzoert\?vae%?\atﬁg'erﬁ%oggrlggggdéreérgd clcljle'rﬂI t_ al
applications. I - -
Figure 9 shows the format of a packet.
Figure 10 shows the format of a frame. S
Figure 1 1 shows the format of a status composite packet.
Figure 12 shows the format of a program marker packet.
Figure 13 shows the format of a non-program stock quote packet.
Figure 14 shows an example packet bitstream.
Figures 15a-15¢ show the operation of the encoder's main
processes. ' -
'Figures 16a-16c show the operation of the decoder's main
processes. | | | | |
Figure 17 shows an example user interface window which main be
used by a client application program of a decoder, or an authoring client '
~ application program at the transmitter. - '
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video). This information may then be transmtted via satellite uplink 140,
along with the audio/video programcontent. The signal may also be
broadcast, wakkgsizst or transmtted in other ways, accordi Ng HCT/US9S/14594
inplenentatlon and this invention is not linited to satellite uplinks or
downl i nks. Each of the encoders 1 1 0-1 14 may have a different encodi ng
function, such as cl osed-captioned or foreign-language subtitles, stock
quotes, news text, sports scores, or weather, with serialized bitstreans
feeding those encoders. In addition to this information, status information
for the transmission such as tinecodes (€ g. tinecodes such as SMPTE
ti mecodes, or time reference markers such as tation I D, and
channel map. This rhiguient$ §h@W§rﬁﬂgQ’t&ﬁ'E'@rﬂfe&wSel’rﬂ'SP'ﬁMtdlimaymgltbemay
apl Gt on S B B o mat | on

i [ u i i
may i ncl ude t S¥Pryat '?%&ﬁ'ﬁv&\g‘a&t VW$§?£§ra?%$@'ﬁﬁH@ﬁat9%sdl time or
- not, may be included within the |nfornat|on_mh|ch i s encoded. The
structure of the decoder is shown in Figure 2. Figure 2 essentially
perfornms the reverse of the apparatus shown in Figure 1. A satellite
downl i nk 240 may recei ve the encoded audi o/ video program . which is then
decoded by a VBl decoder 230 into the separate program and encoded dat a
portions. Then, a master decoder or gateway conput er systemreceives the
encoded dat a, and the different channels of information can be nade
- available to a plurality of client systens 210- 214 over a networKki ng
medi um for exanple. For exanple, each of the . conputer systens 210-214
may each be interested in a separate portion of the bitstream Thus,
those clients may only need to exam ne a portion, or. channel (e.g. .
program i nformation, stock, sports scores, weather), of the i ncom ng
bitstream according to user requirenents. The details of this will be
di scussed nore bel ow. Al t hough separate systens are shown in
Figures 1 and 2, it can be  appreciated that such is for illustration
pur poses only, and that in a mul titasking environnent, a single one of
the systens (e.g. 100, 200), may be used for encodi ng wherein any or al
of the separate encoders (e.g. 110-1 14, 210-214) can be inplenmented as
separate processes resident in a single conputer. The
t echni ques have equal application to nultitasking, multiconputing, or
net wor ki ng envi ronnents. Referring to Figure 3, a system 310 upon
whi ch one enbodi nent of a conputer system (e.g. encoder 100 or decoder 200)
of the present invention as inplenented is shown. 310 conprises a bus or
ot her communi cation nmeans 301 for conmmunicating information, and a
processi ng neans 302 coupled with bus 301 for processing infornmation.
System 310 further conprises a random access nenmory (RAM or other volatile
stonpage device 304 (referred to as nmain nmenory), coupled to bus 301 for
sto,lng information and instructions to be executed by processor 302. Miin
menory 304 al so may be used for storing tenporary variables or other
internediate i nformati on during execution of instructions by processor
302. System 310 al so conprises a read only nenory (ROM and/or other static
st orage device 306 coupled to bus 301 for storing static information and
instructions for processor 302, and a data storage device 307 such as a
magnetic disk or optical disk and its corresponding disk drive. Data
storage device 307 is coupled to bus 301 for storing



I nformati on and instructions. System 310 may further be coupled to a

di spl ay w8égfi24#21, such as a cathode ray tube (CRT) or | iggyngsosiiéiyal
di spl ay (LCD coupled to bus 301 for displaying information to a conputer

user. An al phanumeric input device 32, including al phanuneric and ot her
keys, may al so be coupled to bus 301 f or conmmuni cating i nformati on and
command sel ections to processor 302. An additional user input device is
cursor control 323, such as a nouse, @ trackball, stylus, or cursor

di rection keys, coupled to bus 301 fol connunlcatlng direction information

and connana jelegéigng to Hrscessor 302, and for controlling cursor

novenment I n |nplenented enbodi nents, other devices

whi ch may be COWﬁéWeé@ntbﬁﬁerﬁ[bh l'sra?hiéﬂ'ﬁbd‘aﬁérdp’ﬁaraﬂfs%f' ﬁfﬁﬁsﬁl&ﬂnénd/ or a
WG 325 either. of which. comp r conmuni cating

t,
\(,:Motmguglt ﬁgrl gog 5?5’9' fRnUngion with & videp 5@5\%e*hﬁf¥g€ ??;?el ude a means for
comuni catdesgribedrheretincludesi¢ise Mideo indexing<Pratocoh(MIBeThed enbodi nent s,

h
to.° ntoRFhtiResiobe ieadh ?L'?é@ﬁ'-fai’aﬁ%{’ﬁﬁi?@&ﬁﬁ* 8 frormation, < orout er s
(e.g. encdﬂé?oﬂll!!mloﬂlwth 8rvidee signe although specific informetion haatbegny or al |
of the corﬂé&mbbafehlmsﬁhﬁm%i?p@& aﬁlﬂ%‘u 18 pras tegnﬁrn%eﬁﬂdnm ed in

vari ous enbodi wever , preci t hat i guration
of the syg ﬁgtw#ﬁ@ [Rncefo rﬁ%&é@§9?°‘%g 'H@'ﬁ%éﬂ"'ﬂgi'?/&/arl ous |
pur poses cspewifit datatpadkets, typés of Cemmunicationingdiametworking | n one

conpt or o SystemE i AEndhld Sk P F SO ARBHNBA N ORE 1P 0% o by

Gat evay Cahiackin thpartthat tivesecatestor ilRstratig purposes onlytand axemotton br and

M cr opr OC a5 ebRstArgd bdRifhid HE brdisBht (fVeRAbA! RAeP eé‘égﬁr%sd ara, Qlifornia
gk

(Pentium and lLnte arerwf]0 e rporat i Not e t hat
the fol | oiPRgifigations,d @PrF anges maybe made. Pypne skiled imthe-am, wi || refer
speci fi Ca|W‘ﬁ|ldul depxeling fronf tl'{eolbbbhmg ofithelprasentdaventisred in a hi glh | EV§|
rogranmng |l a a i nke
B then ran ac e iatbad and dibelatls bl nTRRIBMAR SmhBBReE of 1o
appr eci at dbepyesent inkentiarocomptise aarancddevwpoetion ahd@ déaodes ipoaiomg rret hods
and appar r H@d&ﬁf ce ch
as di E(F:)ret%e ﬁ@¥o@2ﬂu§’gé?§$@§\ﬁg 'ggaﬁ(' Tg’lr}féen&r)gt eﬂ crrcul Egﬁa' > o
appl i cati &n%agél?N@qqﬁrwratsg@%m@amswe%;tm@ur%eﬁdlusyp&d alized "
har d}Nar ef i Iﬂescrvnélsyatdmmuh@és aqﬂséteaaabbaaﬁmwbrﬁmr atus h?w ng f
simlar €.50 re ecture o
t he proce!géé'b%"(?ﬁdpﬂ@g m@&’gﬂ)&%m%%vﬁﬂ o@ Ei ei ther
resi dent wrhibh communigate wamemoder goomneﬂwﬁkmmeﬁ)umrlseach of a
I lit lit f
Bl i'ent appfitulork 150 g By AfmEge b fndr én nefond Nt Wel ° 0% o ¢ e
mai n vi de@redaewverksd sugh/as)etbemetpkemmnwlﬁwahooothemo i mpl emrent s -

the 't ansip@hiorR] Hiidia 885hrd BohoRkah 4RI, THE oroobER ngﬁ?rkl ng model

V| a Separ at orti
oo T op et ill cBRuee Yasis resuctiv MprRation ta esshaes 1048 BIRSSEERE 410 pr ovi des

t he neces byrencodsmn100¢ ahd softiverecoperatice Within eatoder 100, awill fisén ent
appl i cati o RERSE BRY'PHOriti2d Hid - Mmelbagbl Esap%%k&ls wifich drBRbher 130
transmitted to VBI inserter 130.

VBl inserter 130 may be any number of VBI inserters as are
commercially available, such as the model number TDS-3 brand VBI
inserter available from norpak Corporation of Ottawa, Ontario, Canada.
Note that for the remainder of this application, VBI inserters into an
audio/video program signal (NTSC) will be discussed, however, this is for
illustration purposes only, and other audio/video encodings for other
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which resides at the physical |ayer. Specific client applications which my
-10- include stock quotes, may be provided. VIP encoder 410 may. further :
accept as WOIS124 necode, GMT tinme references, or other tinBCRASYHR%E via
an internal or house clock at:the encoder via a special-purpose client
application programwhich is used for transmtting status information to

decoders, such as 200 .shown in Figure 2. Figure S5 illustrates a nore
.detailed view of the software processes operative within a decoder (e.g.
200 of Figure 2). The decoder will incluge a VIP decoder process 500 which

comuni cates with the VBl decoder apparatus 230 after decoding of the input
data fromth V e VIP
decoder 500, qPﬁ‘lﬂ'g{#){?ésgngﬁg%er aﬁgdﬁﬁé?hmj c%éﬁ@mhag&ﬁ !%";Py of
regi stered clvide®). aphsiigiermatien say thep bhe trapsmitted watsatel&mlmlmmna each
nmay conprise aohgwifhethe élﬁié/‘vﬂi%sﬁro farh't%n'i’éﬁtt 'W@&Qﬁa%ﬁ? aﬂﬁd pam

according to the“client a I mpl enent ed

enbodi ments droadgast, @glé'ﬁEg?WéFﬁaneg% %&‘?’%Y% agepding thd channel s are
capabl e of bdmplemeatation; aad thistinweition i¥inot diniteddo/sitelindaupimke orl | ent '

P or mac - on \JRAINKE” AL of#¥ drichipfe 1 5D 32'?‘35?’385?%6@35869‘54@@% whi ch
i s used for dunction, sucl/as clbagd-tcapnmaeforam-languagesubtnlesaratodppl i cation
prograns. Th'(ilf] BY, A& @?éﬁ'ﬁsﬁbr{y%&rééaéﬁﬁeﬁ ?ﬁtﬁ%@ﬁ&é\ﬂ]&\?i‘éﬁ@d in

Fi gure 6, whi ni cat ontro

responsi bl e ffgedingthpse ensgdense 'ﬂéﬂﬁmq{bt indormaion, status '"fPH“EMt i on,
status infor rfat tnmtransrmtysudnQsﬂrdssltntnecbhesné@mmaowsbl Sadh a8 SMPTBhi ch i s

[ spons: b1 €. fiPheaR S itolsREB HaRRrS bh b BT GaBh IS Cahd” O TRt On
Sr ogr ant st or ychanmet maprefhismay inmldda pmtgratfn ddlEelptrlntprmatland/'ﬂﬂs ma}er
t
t ?Zﬁé'm-ps'sivﬁn"”‘fﬁ“g?&'%“fs RrinaliGh, QIc0sE Trafl 6b toly PAIRBIC BHEGHr gh 1
di scussed i n RRligatier such BéI%WWSﬁf@Dﬁg‘l$$I°b.rﬂmpfggf&FG>¢Oat@B "l!f@fmﬁ%'ﬂ to any

and/or all otmgy nﬁdlu@élte:awkné:ﬁbwg%mié&rnﬁgggﬁ%ng@g@altnﬁﬁcgﬁﬁur?népmI o

i npl ement ation.,” The .rena| njn ram
have a | over Tt BiaYRe 't"ﬁ!&’rdegtq%’l dgt ﬁﬁﬁf’ﬂ@?%’?ﬂ"‘ﬁ‘ﬁrbﬁsrﬂlq%'ﬁ may incl ude
stock quetes, sporTise stroctese of et decoderis shown in Figurer:al PigurénPch i s

transmtted gé}égninﬁﬁy?b¥ﬁ8)m§‘ﬁwede“v%¥§éjBf‘th%eéﬁBér§tus shown Wﬁ%@ﬁ-&?l%

PCT/ US95/ 145
speci fics of satelifedewnink 240 may receivedtheancoded ausie/videoprogram nor e

detai | with rghigh9safer deddded By /BRI oHeR 230V thY| SRparate! srabth
: and encoded data portlons Then, a master decoder or gateway
computer system receives the encoded data, and the different channels
) of information can be made available to a plurality of client systems 210-
214 over a networking medium, for example. For example, each of the |
computer'systenis 210-214 may each be interested in a separate portion
of the bitstream. Thus, those clients may only need to examine a portion,
or channel (e.g. program information, stock, sports scores, weather), of
the incoming bitstream, according to user requirements. The details of
this will be discussed more below. |
Although separate systems are shown in Figures 1 and 2, it can be
appreciated that such is for illustration purposes only, and thatin a
multitasking environment, a single one of the systems (e.g. 100, 200),
may be used for encoding wherein any or all of the separate encoders
(e.g. 110-114, 210-214) can be implemented as separate processes

The



prograns 701-703 comunicate with the VIP encoder process 400 via _

Wt I\/Essag%gélgfudet ails of which are illustrated in Fi gur_el,ér,‘gﬂgﬂsgj t he
applications TS prioritized. For exanple, a status applicatio as priority
0 (the highest), and programinformation has priority 1 (second highest)
" and = other, non-program channels, have priority 3. Wen Vt Messages 711-
713 are received by the encoder, transm ssion of packets such as 722 to

the data link layer is perforned on a prioritized round-robin basis. In

- other words, highest priority Vt-Messa8e channels are serviced until
exhausted, and channels having the sanme priority are serviced in round-

robi n fashiresidenhisa single computenvEhe techniquéshave equakappiication2d i nt o

frames 725(),{."(_]"'Iré %amsg{;\’phﬁnggér h?'%n'k@b Mro mtget ails of the

reception s an essages Tnto packets and
packets into fraﬁe ring o bigure 3, @i system731.0 upon Wthh ‘ope embadiments 750 are

serviced I rbfté‘é‘othQI 4 é‘rﬁr(e?“%céﬂér 100 bFGBééG?r”@Gb)tM thEprasasor k | ayer

755 in the encode Vit Pac 760 ated i n nore detail

in Fi gure dnvestignasimplements ?FBGWBy 3109’@3@53@ ﬂiﬁ‘\’&é?’%mﬁ'thel r sequence
in the nmessumemufivationanéans 304 for cmniunicatiziginfdrmation; an8a t hese nessages

neoder Tiiiopdsafg s 468 coupifi i 30%??&3@@“%@?#@*% for each

of the pacl@ystemcdirBather comprisesta tandom aceess memery (BAM) peotheransni t t ed
to the physddtlie storal ‘;glb’wce ?ﬁﬁ?“a@%m 'té‘h nhaif rHG bg@bl%ﬂ g nterval

by the VBI inserter nNes are: |scusse escrl |n nor e

detail wit B e@éﬁm informationgnc instructians,ip b%’thﬁﬁ ergcaeﬁaru zed and
t hen encodegpyMep memarzsamt eieolﬁﬁy berugedios gtdiﬁngGmpbram/véﬁHBD& of prior

art manners I Lustrated as 800 in

Fi gure 8. @J(%her '"‘?FE&%%&? 'B@’r{%t"ﬁé‘ tyqqgrg:feqa-ﬁlgﬂ&f '?ﬁ@@&'&&élﬁ ot ocol 801, a
byte, whi clprosessor 1&52=dSystem 3thaiso/corgptises aréad oaly memory(ROM) ed (e. g.

t at t hi th
easges o G otner i Sidragifévice 308 YdiBleq &/tys 901 tonsghifal ' 5 LY, N
i denti fyi n@t@ﬂfe'mtm and instructipBs fRrRresessan3Ad: and adatastosa@e The fiel d

fIsH nt 80Ygvicd W%ﬁéﬁ%s@ﬁiagnetncﬁﬁk mﬁthlsRéhﬁiYQcéfréspMnéef ore an
event. Thi s | ,.ows

- 12- disk drive.. B%%'a Q{Y?'age dgwce 307 ns[epéqu%c&gq 9%? 396 fobﬂgnpg' 1" as

necessary. iffioematioblanatinstruetiahs304 i ndi cates updated information (e.g.

| d f
o e yPaat o SYstbRIATE hallRnat R BRbipclid’a bIZERR) MGo0 01| BB |
speci fyi ng asrﬁcahh@ﬂ@rfavﬂu%l(GBTdeﬂ'ﬂUldﬂV&%Slﬁpiﬂm@@ﬁ)hc@meﬁEﬁt afield
809. The f'tﬂscbml%?ﬁ’ébl&?ﬁg :ﬁfoﬁﬁﬁfloﬁ% asdlﬁﬁputér DSet. hAn%l&?éﬁdrﬁeﬁ@erat ion to

Communi cat SRHLIPMIOR SRA- DRI ARRanIHE Snchaer Kars JREKASRS and send
nmessages t coupiediodsuiB01 for ¢dmm unicatingdnformationandgommane eger val ues
e T . ”%@?@ﬂﬁh@%ﬂ#&ﬁ”ﬁ@%@ﬁﬁéﬂéhﬁﬂv%fﬁﬁﬁtsi%% Qe or Ty,
Channel ISet rRontrol 823, such aamvsmgaetraamlhsmlus,uoglaulrsmeﬂmwzkeueg i s
the FZEJ&P&W&@%E@T%’&WW §‘!f° Rigermatish e, 0ot The

. operations comupand sglaglions do prreaasor 30 F@W%@'ﬂﬁs Ofesult codes to
- the client mmgﬁt@maisp@ngm as error or corrpl etion codes. These result

o et coner IR G ToR SBIERs, STNBERSUARS SFICH mAARL ' '
coupled to bus 301 include a serial interface 324 and/or a commumcatlon
device 325 either of which comprise means for commumcatlng with other
devices. This communication device may also include a means for
communicating with other nodes in a network. In |mplemented _
embodiments, this may include an Ethernet standard mterface coupled to
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Néwbssage; or BadDat a. As di scussed above, the scheduler in the
encoder services applications according to the priority of the channel, and

then in ro%%[lgﬁun fashion, for creating and transmtting paeiesssi4s9dhe
structure of a packet is |Ilustrated in Figure 9. 900 of figure 9 shows the

format of the packets which are created and then transmitted in the
serialized nultiplexed bitstreamin VtFranes to the VBl inserter 130. The
nPacket Protocol- 901 field is a byte-length field which identifies the
packet as one supported by this protocol gor other values for other
protocol s which nay be transmtted in fu?ure enbodi nents. The nVersion 902

I's used for spemf&qg t he version of the encoder which is creating and
transmtting @S tbackplaneor gammuynieating informatiomth ofheri f yi ng, as an

~integer val ueeompgtggwpebnmquweomwers 210i® HE NG| Z188,

bi t st Th | d 904 f $ th
e el bny OF A e EhDep Ry e sssomalad hareala’ 1o,
sendi ng the nmaydseused b'marwuspanbodmnts; howevels itaey be appreciated VWO

96/ 13124
PCT/ US95/ 1 4595\at any configuration of the system that inciudes a processoi's'-)oz may oocket| D

field 905 is lw.usqﬁmevarmustpwppaes(accmmg@ therparticular implementatien. Agai n,
this is used for cméaﬁmo@anéhﬁs Q‘TOJBﬁeoftEMBIVP 1&@ ipfg d 906 is

a bool ean used for s ets for the

in ar e

message. |f nYPe ReR \‘{'%@885%?" ﬂsﬂ'@ ewav?ﬂastf/@ga t1a|the packet s

for the rressacmn; marmfamrédrb ‘GédtewayComputer Systéme. mroaeswlswt(s)
%Y

peci f1 o5 1 haTeY 58 o SL@%D%E@?'?@J@“@%%Wﬁ@%ors@vaﬂﬁﬁ SRSl G 900

speci fies the
i s a vari abl eComagation obSantenClara; Califomiaf(Bentiom: andhintgl are traderdarks. 1t has

the length s hfél@br?ﬂr%ii@ﬂt) aSi ze field 908. Figure 10

illustrates t or.ma ‘Vt Frame 1000, which is transmtted to the
VBl inserter 130. Npte thatthe Pligwing discussion ot vanigus mbodimenteam franes t o

be sent to tfuisb@sedmtrﬁwmla%@er éﬁmn 90 3 serigef offrobtines whidtpareg ndi cat i ng
the start and end

t uf f th t t
doesn't have ¥ feél}f‘raehwg‘e&?' F?'RQ'%'PHP'PQfﬂ géﬁgre Se &5 Z&leeﬁso a
il lustrated Hanguwe)eaﬂd)comded,tlmkedt aadthén ahtdasﬁbjéﬂl@bdemsyslemedes t he

Yhpecket | oo by MBAn: 1A 1% RAER T RGP Ry, 1S
char act er ET)hMlﬁft that the wwlnmm@hquandmnaram may be 'mp|emﬂ\[,%i|r e 11
:';llrll:iUISts rates 2{2 | Gmhéﬂw?gém:ce%ss& bS discréR® %ﬂ.&;@vg |h§ egﬁgder
Wt St at usCorrpd§fQ%s‘f:?i€ @Fgfﬁtﬁaﬁgcugs @(ﬁs %89'5@!’98?5"@& %ﬂﬁgé?tegppl i cati ons
t 3 t he]c encodegircuits dASICshtorlotRér spedialideditardwarst alhacnédari‘btuch gﬁng:de\hl ch
|ent| ies t 0 adl i ne
e i BbbRE AL St us pedVifo BB TR, (0 (T e
r ef r ence synchr orfrigete 4 shpixs aroaexample softwarecdrchitectura of thie processes
i npl enent ed gk d
nCerval s, o nmer IHEGE i RPodsr It Buiralty, df phocdssad diter rdidentRINRC
codes may be 3, sipgle,deviee e elpgé’fg:éﬂ,'k@t‘s) or egghofa.plu r%mlél‘{})cﬁ?%o frame (30
fps). Cther tartoders 8.gnees-1 ynk@mmea mangrdilcnamtappmtncnent ation.

Yoo “RBRRA BB hies QahALEard yia risgRaBeS SEis MArEoRRC, L7oe
i denti fyi ng iinfexingtprotocob(ViPhencodem4td. VIP eacgdend 1O fmpleotarits the

transport, network and data link layers of the 1SO/OSI networking model

 via separate portions-410a, 410b and 410c of the encoder. Client

applications operate at the application layer. The VIP encoder 410

provides the necéssary communication between the application layer

(client application programming interface or API) and the VB! inserter 130

which resides at the physical layer. 'Speciﬁc'client applications may
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WO 96/ 13124
. PCT/ US95/ 14594 o 4.
Fi gure 1VOP§I24 at es a program packet, Vt_Program Marker FSFOUSISAfMch is

used for real-tine description of audio/video program dat a. Qt her program =
packets may al so be transmtted. These i ncl ude: 1. events - ‘
whi ch encode a nonentary type of action, such as - a canera
switch, zoom transition or other editing comand. This

type may incl ude: a. -10x type (canera switch, zoom
transition, etc. b. a |l ength; C.

body (data j h&f o‘ehﬁf:ék’ ﬁpbies may be provided. \Yilfeﬁ?odérd@m h‘i%qgrt[g fmat) -

i ndicates t e captured by

a digitizi nidCRPias 'T‘H“‘lsﬁgxec"’de GMT time refereness; & other; @“ﬁﬁ?f%ef‘%@ ored and

used for refigraninternal 6F house clock at the encodamalaespm) urpose clrent 3.
captions - ful .ext of all .s oken rga eri al ars -

referential a‘?ﬂ'ﬁc&% 107 ’%M rl‘%!'mﬁ'é'g Status mforma%ron%o' imted to:
a. URL ( Wecorters) suRisasi200 shomrarl-'sgure 20r |ocating :

i nformation on tﬁ uWrﬁmrétgsWrﬂﬁré/‘ﬂ%lgﬂ'v?%éﬂp software cesse may be
related to the Ol L er -~ crosot

Obj ect Li nk® MGIWlthm a decoder (e.g. 200 of Figuse®)i ﬂ'd\%mlw'ﬂor I ocat i ng
data on thenglidert VIP@eBbaer ploicels lsoonmah@anﬁrahafcaibs wrth the vsr

Vt _ProgramVar ker 1200 i s d f -tie identific "the program
whT oh_ P s " oRbepder nparatis 220 aftqr cecoming of e dnevkestasamabds. or  whas
the status a:jdronenpmgranmng recéivee from doiwniink 2402 T VIFodeeoder types of

ot cat | oroQ0rk8fip VIE!arigdcP 400, ASRhicRSE SutE & Midlal SidomisldBel 2ca wi ¢

t he vi deo m‘-ll@gljlt applloatromrm Q-Eilra vpaecliem bitstreams, mdvich each may be ogr am

according t E@ggﬁ r ertain
type may prébrhdef ent. Wt.oﬂmﬁ%@?ﬁm or era??a g(C)w

activation t&ﬁgeﬂﬂ%?ﬁﬁ’ﬂ‘?gpp rfeSP"ﬂ@\ﬂ"E%( s) in the receiver. The nType
field 1201 pr ecerdmplementad embbdiments ofdne préserithevéntion, 266 the packet

{ypes of neyopardt Dol HhorBle G endhid of paing hStsinile dprdien £ 1 o7 o1

-15-  spec¥IiRengodaridecoder and clientprocesses cTheVIPsiapoger may extpaster ci al .

These are W??gé! &uf&?
Vt Pr ogr amwla?r E@ﬁﬁgggﬁtgggpﬁ%g\%e ﬁ@“t%%eéw?d ?’bﬁgpe utline | evel
whi ch t hi s FhReliodicimternvals whighisusgd 1°f99"39@89ﬂ6“@9§5¥&§?00d9" and

the other client application programs. This may be handled by a status

client 610 as illustrated in Figure 6, which communioates with a control
module 601, which is responsible for controllmg the decoding process
500 itself. In addition, status information may be provided to the program
application 620 whrch is responsible, for example for receiving real-time
descriptive information about the program Such descnptrve mformatron
may include program/story/segment markers, full-text of the. program
and/or other descriptive mformatron about the program which is
synchronized with transmlssron The details of program descnptrve
information will be discussed in more detail below. Status rnformatron
may also be w_rpyt_.to,any_ an/or all other client appllcat_ron programs 631-
633, according to implementation. The re'm_aini'rrg' non-program channels
of information, which have a lower priority than status and fpr_ogram :
information, may include stock quotes, sports scores, weather, or other
information which is transmitte.d,(a'nd received) as bandwidth permits.
_ _ //
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access, or reassenble the program The nLevel field 1202 may be used to
dlsplay I dentifying information in outline formon a client co ter The
nltem fi elwowsd312ddentifies the particular itemat the i dentBGE ¥ ne
l'evel . The nBytes field 1204 i dentifies the | ength of the strings mhlch
have been packed into field szText 1205. For exanple, if the nLevel field
1202 contained a 2, then there would be three strings (for three | evels)

~ packed into szText field 1205 (the level is O based, wherein O is the

- first level). For a news program the-hmfornation may i ncl ude, for

- exanple: Program- "CNN Headline News; Segnent - "Dollars & Sense"; and

- Story - "Intel St@gegf,@&ﬁ@onﬁgrmam@s%n%e&n&wgv@mm b5 ude, for

exanple: Play - cene Five-

Cade Conspi r ésorevdietail withreferenge to Fjgure 7. brﬂbgr@amwa\é%@ep iIGaIoNa) so be
transmtted, gjag;an%?owmébﬁmﬁmfdatéwﬂrﬂmwmmer {gh6ce¥se40 via nvent i on,

Stock quot at NiaWiessBaREane atals ofwhichateilsated ek B FadiShne" 1

transnitted igpplications is prioritizedo For example za status gpplicatiohcasprienity éh a

packet 16 ?K?W?aﬁﬁﬁﬂﬁgﬁd biBeh{pigmalibrCia B, GepbRaighstirand |

every tine aother Inoqam’ogram chandelst have peiodty 3. WherNtJWessages &1 acket

i ncludes a S'ﬂ 39/% t{)} @'e%ﬂi‘.%&r %?Qﬂsvﬁff?,ﬁldnd&rﬁddkﬁtd‘&ldﬂ”'ﬁs geettgti on; a
e en chan .

stock change ex ler X a ticker synbol

field szSynbdhem "'&'&YMPQ@VWQQ\HQ& F%’ngﬂ @Pﬂd'f?gﬂ‘ bagig In
t ][a{‘saCt ' 0{‘5 @ﬁéﬁﬁoﬂ@%gdw f pribfity\dt_Mesrsget chamnely aresdnvizediuntil t hf,‘ nunber
of transaction in reamis
i|lustrated & fz'-‘l-’ggd &N |%ﬂge%4hg‘ﬂﬁ§ﬁe? §ameepnqﬂg$§§%ce\é ﬁl&bﬁ“lz

wher ei n st at ysbinefaishion. aFteseeare thenconvgrted byttheidatalinkjayer €24 lﬂioseconds)
such as 1401 ei oni zed with
The t ransm ¢ fes 28 Tor trinGiiion @ YBFMseREr 136775 éé‘ﬁ"ﬁ?ﬁg}re Spmilarly
sent, as wel |reaeptmaaf Mesgages abﬂﬂmffl!ﬁtﬂi@@sm _’T‘ﬂsiﬁgﬁ,sr'“ﬁ%i’ 13,80 t he

change. Siaﬁkéfs inf®frames is shEWHGHhFKgdre 7b.
PCT/ U895/ 14594 pr ogram

packets 1403-141 A% Vi_Messages ?%aFeeﬁﬁMﬁ%mtthﬁé"p‘ftrP%#géy are  opin
fashion, as hemviioehdd bygthe hetwork layer 755 inetherenmbeles into MteBackata 760ocesses

f the diff 15

[ ?Irust (raat Ies g@ﬁi&{fﬁéﬁ%@ﬁ?ﬁﬁg ?’H g‘?’fé;r megsgeé %ﬁetéemr an g;?/ API :

| ayer of the messags number anwdhelrsaquence mtbi@e@es%age eOn zad usi ng
obj ect - or i entyfhiiettdiNokiEyer 788, iHbde messdgey 4 tﬁ@ﬁ%eh?h@rpﬁekel% 780-ect (s)

d t th
e scEine. ik et 126 e spepasr e Salelth e 784tRen' 17 - s
_]I-_Sa 15c {r?xppéate%@weﬁrah)e PrO-772rf0e 00k by tireepackets T60-782,any rate, t hg

r agspor er rec S i an

det e nes. wieshgcvely. ThiSs fmes AFeXpRf frarshihBg fo € bnificaliager @9 800
of a status rmmmgnrm tha mucabulankmguntervahnvtheh\éal laﬁeﬁe"eb?' 506, a
ViStatus Co ;gﬁ%fnd ddschBed in mdrb deiamwttﬁrrameﬁcmt her the

nmessage is of annel

ose en c espondi ng
action is per"FIGHfﬂaEiOaW'QWethLE[Weﬁﬁdg §eﬂah%qda@@§thﬁfs§%ﬁq{b gH'
i ndi cating thﬁséﬁ&”m for tedrgmissionlih an Ehumts@mtﬁpnor aremanners)f t he

oPep 1595 whrch dCeelarioh At MesiaoRds unistiEfed 88 ego iAFRARE . PEAERLCS D
£ so, then apeseagmcomaumamme@ ressageratoeobBay)a bytes whiehd o the
a | catl on a e orrectil ve
PP it n d{seaﬁghaqsrﬁiy Hﬁgg%‘rt?SrmatI&Pf}EhgﬁiﬁﬁéH“(eC&r'stéﬁ‘}é pRSYrant

aet! o stocks, sports, weather etc.....). In this way, the messages can be
prioritized. The next field nVersuon 802, is a byte identifying the version
of this protocol which is being used 'The field fisHint 803 is indicates that
the message is being provided before an event. This allows equipment in



queued on the current channel at step 1516, and sent to the netmork

| ayer foh%l%ﬁgﬁdi zing. The process is thus conplete at etelﬂ_&,‘ég&mw‘

Net wor k ocessing in the encoder is illustrated in Frgure -1 5b.
If no nore nessages are pending in the nessage, as detected at step
1520, then the process renmains idle at step 1522. If, however,

nessage(s) are .awaiting processing, then the highest priority channel

wi th nmessage(s) waiting is determ ned % step 1524. The next channel

with the selected priority is then sefléeted for nmessage processing at step
1526, in round-robin fashion. This is to allow equival ent processing of
messages f dhe s@gaivertoi pr&-rﬂ&ﬁmgecéesamnﬁstiﬁdat&aﬂelﬂr&ﬂ# indicatés it Packet

cliont ot CPEatd o RBrE, Qo polts of ERERfevt Mbrea], TheC” 0

t
until the HBesaryed;805deld s Fléﬂ'e"Wl sptysed: ha%ﬁaf@('d QM'Zﬁ&OQaBr%ssage i s
-17-  vari oubld-woud hsed@@roépbd‘?ﬂg)thbhmrﬁﬁéﬁ bpbytes of five BaRFage whi ch

O t.hi s.has P t-h t toth
ot al i | pBrained i i S8R feic e -the ignQpeids Bag s LESAEEL! 1 neosages
at step 153ﬂec1fymg the Bpgcifie opacatidri 1csbe pedformed umaherdata cpataipedcessi ng

each vt pacibity [Rshll’ AppRCeRsiY comifiricalvitp e dridiuaty, diR6 1=\, 21 .

First, at gmmzcatl@n@k@wandeenaduemwﬁbelenqeeepu!mtms)n i's
per f or ned \eRampl éﬂE%:ﬁh%@@gtma?beﬁiwge%%KaesTslf:ﬁtﬁ»lé1 ﬁy bffhfe fonamgchar act er
el

Chen commetalS etghinatisionitl, Get e, SeFime, HaiChARBSNAR L hor ( her o o o

_ nae ther there are
any nore ciGhanrietOpen OCbmrmmosesﬁhannel@etﬁrimityftCharﬁnelsmPﬁm I he process

bcour r oncedndy Stheiiieisadel 25nd 1y ARrBRE Rdy ol @%ﬂ@f’i@%‘%@bﬁnh
~ the char acasd bRatadield Bosﬂsmvaeablarleegthaecc@m:g tajthet lepgtipofithegdatanen it i s
- placed intg Ebiﬁearlﬁ'fﬁloeé A Rﬁsﬁéﬂgive'té dfih@@ e?ﬁtléﬁ?s(éd?fﬁ? E)Par acters,

then it is c e Lnsertion o aced into
the frame 9993%456999 ermaysant sesylt wiqsgtqﬁeq-enbaee@ $ract er's
grte I{l Ej hesnehlaeterrororconﬁisleﬂowbodessmmsefreemcmw:a mcl:tgﬁpl 3;1 e, as h
etected a step erein the
conput ed c@%*?fﬁ'ﬁ%@’g@éﬁ 4%@ @ﬁ@ﬁﬁﬁ%ﬁ)ﬁ%ﬁ‘%y -checki ng. An ETX
charact er NotChannel@wner; BretogaiMigmateh;ComoiEmor: NaMoreCha 1546, and
the VtFra §4|§‘3“ Eﬁ@imtted to an output serial port of the encoder
i n order {rgqg nme 8pvv|t e aud| o/w deo, program (e. by VBl -inserter _
130). Encoding A$ dificssedaque. the scheduigrintbe cﬁi@dg g@f‘ §on at the three
network | agp ﬁcattbn%fubmrdm Eom pﬁo fkhé@haﬁnealanal«thehwm@g in the

tep 1632 RIndAS it o AR SR el ST Bt Y, oL e
decoder 23packetrid illustriated imFlghee 8i rgpoofi figure Qﬂshmﬂ)e farmat ofitheer mi ned
Char act ey POREShnich sfé/cléitbd hoithaf RrRMRGd in o BohanedCh |1 TE
Upon conpl Swiltipiexed btteﬁsea_msn \d.Fraaes tethe thmsemrﬂBQt e/t Packet is
al ready benpgcketProtocol 901 field is a byte-length field which identifies the packet

as one supported by this protocol or other values for other protocols

which may be transmitted in future emb_odlments ‘The nVersion 902 is

used for specifying the version of the encoder w_hich_ is creating and

transmitting the packets. The nChanID field 903 is a byte specifying, as

an integer value, the channel number of the packet m the serialized

bitstream. The nMessagelD fleld 904 specmes the message number on

the particular channel, from whnch the packet was obtained. This is used

for sending the message in the proper order at the decoder. ‘The
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-18- examned at step 1633, it is determned at step 1636 whether any nore
characters are are in the ring buffer-to process. If not, the bl ock
recepti on cW®961aEd at step 1632. If there are nore charact erBCE/USIS(14894r | ng
buffer, as detected at step 1636, then the process proceeds to step 1638
wherein it is determ ned whether the character is an ETX character. If the
character is not an ETX, then the character is copied to the VT _Packet
buffer at step 1640. This loop continues until no nore characters are to be
processed in the ring buffer, or the ETX4gharacter is |ocated. Once the ETX
character is detected at step 1638, then the end of the frane has been

CRC o i ho. pal2cRpBTEY 8951 thq fuftef ) pBectdtin M fdnictlars ' oO, oot oo
t hen the Vt Pafhessaget f&amstrus isosset:ior sonsm'u@mgsune message TRe check
passes, then ?mréﬁfék‘df@hemoé l%eé‘bBSIeiﬂrUséd}of Eseél?n‘:fg thtﬁd FFé ep

1646. Then, the process con ocate

|
the STX char a@M¥MarePaRkels ?ﬁ elme%ﬁﬂgﬁ‘nﬂ Boh ﬁ'&?%ﬁi%ﬁgc%’@ qaé't:@ﬁ
Net wor k | ayer tiatdchas alithe pasketsior meFmess ¢, @nd dantrlasmitithe snéssageved at

ver e lost, i Iameceiapel bigne)” tnd Hiasdd 8587 s By U

nessage, and theaDataSiae ifield 808 spedifies the sizei df thé ibData field: 909 irmbytassi d
packet in theriayi9ae 4 ddllé 96935 gfv%rﬁﬁfﬁl%géﬂ \ﬁgﬂcmé 'ﬂx@@d%ﬁc%taﬂﬁﬁage

under construction 1S Qcess proceeds to

an idle statethedata. fhhas tﬁeiﬁnﬂéﬁéﬂeﬁ'{'e‘?ﬂﬂbﬁaaé@s'ig fiedd 808ed. Once the
packet is determ n% mnustramtﬁétf@mﬁﬁbfaé V& (Framel $060, Morieh is he

W racket b VASRaRR i AT BBn 150  ViE bRl S B

Then, if ther agsar
1628, a buil dsueaﬂ'sfxagleslts beegent tto thé VBl irsestarrit30. aEmamesscmslst&ﬁmelds or der

t t th
oscage. " S hiEah i KGR Ad onb b FRENT SRR ML BRELIRA S (e
The operati ontitat l& tﬂ@&ﬂ'fdiﬂ,\fﬁ)amy peswrences; CPfIﬂ'JQtS!%ﬁ enend qhiagamersn S

Message(s) ar ﬂluéﬁﬁféd’ﬁchgbré 10, theatan Wdme ﬂ&ﬁsfxqmd1hﬁu§$ré@édfedméer at
step 1602. Fi

t st
ooh. Tt 50 VicRadtetidofbatpRAD. ARGV Lhetka s 28 BHR. T o X SO
-19 - - bei bigstréamerd02yistfolloweabya GBﬁalgoclaﬂeldumslaaa an éndof then the

at otep 1608, TR oRoRtbE &R 4004 hIndiGale thb ereftb Haife o ol an
applications at st&jgurerid. illusisatesdleStatuscComposite packet, whigh 5612, which is
f‘/'t Sﬁ/gsg:é‘;or edehbrdtéd bifRfis dvitodBFandls Sertt8 diudroeRidat rejuldr @Y. 12, the
second) intervals. The Vi_Status_Composite packet allows
synchronization of decoder applications to the encoder. The packet 1100
. ' includes a xStationID field 1101, which identifies the station performing
the transmission {e.g. "CNN Headline News"). The packet includes the
xTime field 1102, which is a time reference synchronized to the house
clock of the transmitter. In implemented embodiments which transmit |
status packets at 5 second intervals, the time is GMT, however, in other
embodiments, SMPTE time codes may be used wherein status packets
are sent every video frame (30 fps). Other time references may be used,
according to implementation. Finally, a channel map 1103 is included in
the packet, which includes the highest channel transmitted, and a
variable size portion containing identifying information for each channel
(e.g. VIP protocols). |



is then transmtted to the application(s) listening to the nessage's

channel . _An exanple of a programinfornation w ndow g
di spl ayeWOHBIY di splay of a suitably programed ni croconp G‘?’S{sg?éﬁ 4e 310

of Figure 3) . or other apparatus having simlar function executing a program

information client application is shown as 1700 of Figure 17. Such a
program i nformation w ndow nay be displayed using any number of

comerci al | y-avai |l abl e graphical user interfaces (GJI) such as the W ndows
brand GUI available from M crosoft Coflderation of Rednond, Washington. As
il lustrated, the program I nformati on -w ndow may di splay program

i nformation in r*en‘PZ liRsifatedsa ﬁ?éqr‘éﬁij packet, vt Hﬂ@b?émSMﬁ?kéﬂZ’ﬁ@ program

mar ker packet, 12 e to Figure above. In
this news H‘%B AT %@ﬁ@\?’f?&?mpﬁgnﬁk 3&& '999Ipé°8 -ayed as the
\évit nd;whtiéI !atheaprbgrﬁgnmkeisma;ealsodwesinansmmeu?mhese?imﬂudbmo and 17;10

or eadi ngs, 4Suc i rgenced in
order of appearance un é‘?"jtﬂ%'ha‘%‘l dr’brsreeg- Mﬁﬁ%?gﬁ%/‘afa@ﬁ(fn éﬁra?;, usi ng -
any of the pull-down metﬂ)ﬁ'w&iﬂﬁ. mn,transmenoppmﬁ@ be accessed, such

as real -tine stock qu@ineman ]?y)mg in8ludét her non- program i nf or mat i on.
Sel ection of any of the headl I nes "171 Y

| | di f text of
the story, closed cafi oncédty Pﬁf(sﬁmﬁ’ﬁ?f‘f‘mcbna?’ﬁ% O\fltVOBlr 38% (r)el at(:a)e(d >

i nformation, such asteventsiengtipt i ons, 'si debars, or ot her useful

inforrration. A ot her, - f .splay during a user-session at

the decoder is shown ¥n Frwfo&mgﬁﬁglo presents the . tel evised

audi p/vr de(lz pro@ am wmlscwdammageetoa,rmat)edmdmatesﬂtattapluraiity offirst Eask in

arrutrtasrng envir ources (e.g
g#sh tg?idl aﬂﬁrét?ggléy%@ﬂ?élr% rﬂ thé

satellite, broadcast second task, a
client of the VIP ded@ﬁ@h’e(e B's fBEﬁ bgrstered ared ysed fal re(ﬁ?'?ﬂpﬁ)(erﬂ' @gram
rel ated i nformation wgg:hmmap)v such. as 1820, such as headlines for news
WO 96/ 13124 ' '

PCT/ US95/ 14594 S captsons fu_ll_,-text of all spoken mate_ria!; .20- - stories.
Any ot her transHit t esigebays anetenentiahaiatan Thege may includes dut notibeng t hi s
wi ndow under control padt .programclient. Fi naI ly, hon- program

i nformation, such as rea -1 rre st ock quot ati ons, g * dj splayed in
wi ndow 1830 under corol WRLAUpiversal Urﬁ?é-@"‘é‘% )eW'%athe decoder .

In this way, program and ri@prmanewmhafwww WBrldﬂNIdé?Web)@viﬁﬂﬁ ayed to the .

user, dependi ng upon which mL rrg1 32‘?&&? onsrders of “Interest, and

whi ch client application(JT2%PE raiae pro . Using the

above-described net hdds, dppaPainter - Mctasoﬁsaﬁbject Linkingpands, cli ent

application prograns can W&#lﬁgtﬁoﬂ&mﬁ ,8@%&'9 da@e&pﬁfé ngcess (e.g
I'ze

500 of Figure 5) and obtain us Seril a ata which is
received along with transrﬂ‘%@'@!demrolsmmoam'fﬁaiﬁﬂr mation, and extract

certain useful WfPde%éhPNé\ﬁéP'iéwi’s erd forrr%ﬁlitlﬁ\%riaéhﬁﬂcaTbﬁ of the

Ddi £ onal PIRIAMwBich s boing rapsmitles 15 renemitechevely S saciRFE)  or ©
gt Eﬁri r] fegpwmgheemauusrﬁthe dgran {(eg! ?Lmlwrmmmxcrrénmbe Otherece_p_th g on of
tlrJansm ssi mé&&r@éﬁﬁﬁaﬁ %@%ﬁ%@ %#aagcﬁ?%gggsddgﬂ ﬁgﬁmﬁ{der f er e wth

t he audi o/ thelapplicationisiequirements. nProgrant markensecan be sent herewi-th, and

al so,t akesydhigfiz8e) 1d\Gau8 SPEEaifIciecihg tpiObASd in relBrorbte

transm ssi resent: 1nventi on

present adU%pmg@enh@pm@ng& Goplementatign. Ear examp W?Q’aﬂ?i or
markers of a certain type may precede the event by some relationship in

-order to allow actrvatlon and. synchronization of device(s) in'the receiver.
The nType field 1201 precedes program. packets to rde_ntrfy the type of |
the packet (e.g. marker, event, caption, sidebar, etc....) There are also
different types of markers which may be encoded into field 1201 which



art. - Thus, method and apparat us for transnission of .information

al ong w t h audi O/VI deo progranm.ng has been. described. Note that though

t he forwglﬂas particular utility in these systens, anpCHUSYsNAss i t
e

has been scribed with - reference to certain specific enbodinents in the
figures and the text, that one may practice the present invention
W thout utilizing all of these specific details. Thus, the figures and

. the text are to be viewed an illustrative sense _only, and not limt the
present invention. The present |nvenH on is onIy to be limted by the
appended cl ai ns whi ch foll ow. I N THE CLAI M5 1

1. A nethod for transmtting information with a video si na], the 2
net hod conpr i speeifyt pgsa®) stasy: segment; section; segmeteal ¢9fy fisage to be

transmtted t'ﬁlé’sdﬁféeué(eﬁitdqhd%afé {tfid béginAitig/erding @ @l progtamchuhka pl ural ity
Chenti 11es o tyoa Yt Fragtah Bt 1200 uks Eﬁe svel el f?‘?%i Rgrify theltt, "
cont ai ned i n qaline teves adnich this marker describes. tThisiwill be iusgddaidisplagsage to a
data encoder; gcé%ss oreassemble gﬂeeﬁﬂgﬁﬁgﬁ@ﬂ.évg?ﬁé‘%ﬂ?jﬂﬁ&% uS&d>ages

from ot her cl converting
- sai d nessage tarﬂisplaycuentﬁy;ngmfggragt;@n imoutlipadeem on-a glientgomputer.

- mul tiplexing ﬁl?érFI fw'fzes ndgﬁ tifies the bahrm iteim 2 tive Riehtifledioutiine levéeo 12

d
B??%??E’LQQSE PBytes6ld 204 iGeriiies o8 oAk ibe o Wil bSen, .o e,
14 C#%tildefd iatcsfisldyzTerc 1205 For example, ithesiimve] field1 5202

sendi ng 221 3 BlsteaAlb feh (KA RoGRF 68 Bireb yRGE e Fed IVdIS} backEa' 11 16

sai d video pr
wher ei n each info saTekt;ﬂeld azowthefleuelneﬁtbasyd ahereieR isohe firstlevels a status

appl i cation V\%PQ f;@}ﬁ-ﬁh[v ﬁaie%fH? 3 lﬁdl'u"@é"faf éﬂaﬁbﬁ Program -
i nfornation. at alar 1 Atery B on| zg W, t 3@ " ‘ deo
si gnal . CNN eadline News; Segment ollars & Sense"; an tory Inte

Stock Soars.” For a televised play, this may include, for example: Play -
"Henry IV"; Act - "Act Three"; and Scene - "Scene Five- Cade Conspires
with Dirk." Other types of program packets, may also be transmitted, and
are within the spirit and scope of the present invention. ~

Other types of non-program packets may also be transmitted.
These include: stock quotations; sports scores; and weather information.
These are transmitted in priority after both status and program
information on a bandwidth-available, real-time basis. An example of a
stock quotation packet is shown in Figure 13 as Vt_Quote_Tick packet

' 1300, which is sent every time a stock quote is read off a feed to the
| encoder. This packet includes a signature word field wSig 1301 for
identifying the quotation; a stock change exchange identifier xExchange
field 1302; a ticker symbollfield szSymbol 1303; a number of transactions
field 1304; and a transactions array 1305, containing transaction
information for the number of transactions specified in field 1304.

A typical VIP bitstream is illustrated as 1400 in Figure 14. Packets
are illustrated as 1401-1412, wherein status packets are sent on a regular
basis (e.g. every 5 secohds) such as 1401 and 1411, in order to keep the
receiver(s) synchronized with the transmitter. Program marker packets

~ such as 1402 and 1412 are similarly sent, as well as when program |
content changes, in order to indicate the change. Non-status, non-

This Sheet Has Been Replaced

R II

THlS SHEET HAS BEEN
REPLACED




1 3. The nethod of claim1 wherein each of said plurality of
client wooesaPpRli cations includes a program applicati on WPCEUSISHASIE t S
.descriptive 3 information of said video programr ng synchronized with said

vi deo signal. - - 22 - 1
4. The nethod of claim1 wherein each of said plurality of client 2
applications includes a non-program application. 1 5. The

met hod of claim1 wherein each of saiggplurality of client 2 applications '
‘includes a status application which transmts said nessage 3 cont ai ni ng

t at I nf ' { [ | - | i ' which 4
ranorit o BegErmpackett TAHBAA100AR N0 o PArBEITR 0BB. I AT nchr oni zed
with sai d rdbietashiomeas bandwigtimpermitegr am appl i cati on, wherein said status
B licati , | ) “am appl i cat i

has a hext 7 _nTRRrodeR! SioeinalifbiadBshel tdr' s aifetelit Riyads afk nEl S0 r
has a | oweSHoOWR iR Kigures 15g-159.i Figuee 15aillustrates thessequenca.ohslepsd of clai m
el eSO By e G o O e A i ng. (i1
o' i nd cat Paresses byf abRmeried ising obRstprobecleiPhiues, afd UETT oo
(iii) a pl so@cbtcpdef're@etphbpﬁpbjddtcs) andmcooaipanying procésses whielmd (v) 7t ext

5 . | S . . )
The et hoc-ts EBSTdHIR), THLS e plodir s Sl bqutioh ot the -
type of acthre@ subpracesses sbawsdn Figires tha-1 8e mannelnecessaslid@nd, 3  and
a zoom érecisely seq@ential. M @&nyrabe dheTrahspor/APVIgyer received &1 debar s

include referenceg to % rel a@ced, dat a. 1 .. 8 _Tq,e net hod of

clai m 8 whEesSRIL Jom aglient apriication, andidetermings whethatit iRi@ MNelni f or m

resource | overitqe.d. thlis requiring transmission of a status message) at step 1504.

' If it is, then at step 1506, a Vt_Status_Composite message is sent. If not,
it is determined whether the message is of the ChannelOpen/Close type.
If so, then the corresponding action is performed at step 1510, anda
status message is sent indicating the-Change in channel. - If the message
was not of the open/close type, as detected at step 1508, then the

. process proceeds to step 1512, which determines whether:a message is"
pending on the channel. If so, then a responsive message:(e.g.
ChannelBusy) is returned to the application at step 1514, and the |
application can take some corrective action. if not; then the message is

~ queued on the current channel at step 1516, and sent to the network
layer for packetizing. The process is thus complete at step 1518.

~ Network layer processing in the encoder is illustrated in"Figure

15b. If no more messages are pending in the message, as detected at
step 1520, then the process remains idle at step 1522. If, however, -
message(s) are awaiting processing, then the highest priority channel
with message(s) waiting is determined at step 1524. The next channel
with the selected priority is then selected for message processing at step
1526, in round-robin fashion. This is to allow equivalent processing of
messages for applications having the same channel priority. A Vt_Packet
is then constructed from a portion of the Vt_Message from the selected
client at step 1528. The maximum packet length for each packet is used
until the message is exhausted, wherein the last packet for a message is



- 23-. 1 10. The nethod of claim8 wherein said references to
related data 2 include an OLE (Object Linking and Enbedding) |ink.

11. The mW®8€1M24cl ai m 6 wherein said descriptive informat rsmww% 2
vi deo" programm ng i ncludes text in outline formdescribing said video 3

pr ogr anm ng. 1 12. The nethod of claim6 wherein said text in
outline formdescribing.2 said video programm ng includes headings and
subheadi ngs descri'bing said .3 video progranmng. . .1 13. The

met hod of cliam 6 wherein said text inagtline formdescribing 2 said
vi deo programmng includes hedi ngs and subheadi ngs describing segnents 3

of 5309 V! deQuaighild Rk Shcording to the potbn ofl8 MELEALk Bhich eiBigs.aner o1 1

sai-d status |n or na |nc udes a

channel nap i@8ee thighas beea peréaraed, gl@mélﬁ.a?quys thenssent torthe Ratalfl i cati on
and sai d ot hagyel, afBlepaPA0, G MRprocess Gontinues probBssinglifesBiguechtol ol aim

14 wherin sai %%Us i nf ormat i on transmtted regul ar intervals
i ncludes a s entifier, and a current tine reference. 1 16.

The met hod of cI alﬁgmre/\mscdlustramsih’eldaaludd layet prog@ssingt whichdsd said 2
second cllent
3 odtityiseril A8 e, TH6 Bope 19921848 are pariormepan aseh

t r ansni t ted K¥t_Packet raceived from the inetwork layer inrerder mscwaege ath_Emet er
net wor k comnmreﬁaéﬂ §8p 1532, a CRC (cyélﬁ.- rediR8angy BRECID corh@itatidn fig!r t her
compri ses a S;%e(?'Pormedr Spcgnnfﬁ%r cr](%t at step 1632. Then, a stant of frame
character STX is added to the frame at step 1534.

The processing of the packet then commences, wherein a check at
step 1536 determines whether there are any more characters to be
processed in the packet. If so, then the process proceeds to étep 1638.
Loop 1536-1542 packs the packet, preceding any occurrences of the
STX, ETX or DLE (data-link escape) characters by DLE. If the character
is none of these three, as detected at step 1538, then it is placed into the
frame at step 1542. If it is one of the three characters, then it is preceded
by DLE, and placed into the frame at step 1542. Step 1536 then repeats
until no more characters are in the packet. |

Once processing of the packet is complete, as detected at step
1536, then the process proceeds to step 1544, wherein the computed
CRC is placed into the frame to allow parity checking. An ETX character
is then added to signify the end of the frame at step 1546, and the -
Vt_Frame can then be transmitted to an output serial port of the encoder
in order to be merged with the audio/video program (e.g. by VBl inserter
130). Encoding is thus complete.

The decoder's operation at the three network layers is shown in
Figures 16a-16¢. Datalink processing in the decoder is illustrated in
Figure 16a. Datalink processing is performed at step 1632 wherein a
block is received from a serial port (e.g. from VBI decoder 230), and
copied to the ring buffer. At 1633, it is determined whether a Vi_Packet is
currently being examined. If not, then the STX character is located at
step 1634 to locate the beginning of the message. Upon completion of

step 1634 or upon determination that a Vt_Packet is already being
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2 bitstreaminto a plurality of messages to be sent to a second client

appl i cat said plurality of client applications. 9. A
nmet hod fWﬁéﬁ% tting data along with a video progranm né’%’“sg?"g"r?%
corresponding to a video program the nethod conprising the steps of: 3
receiving a plurality of messages, each nessage including at |east 4

one identifier to |dent|fy a type of the message and to establish a

priority 5 . l'evel ;: 6 -1 -converting each of the
plurality of nmessages |ntoapluraI|ty & 7 frames, each frame _
I ncluding at | east one packet; 8 multiplexing the plurality -

of frames i examined abstepdBiSe itds datermioed at step 1636 whetherany morei pl exi ng
bei ng perfog mgrewe ik thé AR BHHBFtch Brdcese! % nétoth block re at ed

with the plurality nessa t t
{0 the vi deSORIHASAFIAD 1§3§natthm¢aae faore chaaclers an.t&e%naqu 5 35 deo
program &etected at stép 1636! irentid'prbcelss Proceedto/étepcieds whersirjt of

et oeol i dtetbiiad Whethe? thd BRERSE s STk HHERec8Y, otk RBAAGEY 19,
conpri si ng tsmntsareﬁm themthencharaoter s copieditadbe Mo dracket byffer ghal t hr ough
- a communi Caﬁteﬁrﬁé‘ﬁfhﬂ’ﬂ?s Im thPn@’esdEﬁtﬂg‘?d more tharacters aréto be The nethod of

claim 21,

- 25 - 2 pragessed inthe ﬁﬂl@uﬁﬁélﬁfdhetﬁ'@ﬁéfhﬁ@ﬁt%ﬂs lacqtpga&wthea cabl ecast

and a sat el Eeecharactérlis abtected af.step 1638, thén the 8h@ oreidfran® has ai m 19,
wherein the, convert IQ@ st i hcl udes t

converting B&ER resch §|R"Pﬁ%ﬁ'"%g%@%"ﬁsﬁ'{tﬁ%ﬂa‘%&?@&@ oﬁgsfgcket 4
_and 5 1642 ca GRC tof tiye packetjia pecormedo Ibit éaitsf thetdata hasibeey of franes.

corrupted, then the Vt_Packet buffer is discarded at step 1644. If the
CRC check passes, then the Vi_ Packet may then be sent to the network
layer at step 1646. Then, the process continues to wait, in loop 1632--
1636, to locate the STX character and deten'mne |f any more characters _
are recelved _

Network layer processmg rs shown m Flgure 16b. A Vt_ Packet is
received at step 1614. Steps 161 6—1620 check the Vit_| Packet Slze to
determine if any bits were lost, vt_ Packet MessagelD to determine if
this refers to a valid message, and Vi Packet PacketID, to determine if
this refers to a valid packet in the message. |f any of these checks fail,
then the Vit _Message under construction is discarded at step 1622, and

- the process proceeds to an |dle state 1624, until a subsequent vt_ Packet
is received. Once the packet is determined as valid, as detected at steps
1616-1620, the Vt Packet is then added to the message under
construction at step 1626. Then, if there are no more packets in the
message, as detected at step 1628, a build Vt_Message is sent to the
transport layer in Orderto. communicate _with-_ any_clie_ﬁnt(s)_.i If there are |
more Vt_Packets in the message, as detected at step 1628, then the
process continues at step 1614. | - |

~ The operation of the transport layer is |Ilustrated in Flgure 16c.
Message(s) are received at the transport Iayer from the network layer at
step 1602. First,itis determmed whether it is a Vt_Status message at
step 1604. If so, then it is determined whether any of the channels are
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1i 24. The nethod of claim19, whereln prior to the receiving step,

~the 2 method includes the steps of: -3 receiving an
i nformati OW(*) odr13134 €am by each of a plurality of 4 POTOLON 4894 O
encodi ng at | east each information bit streamin accordance with an 6

encodi ng function of the correspondi ng encoder to produce the plurality 7
of nmessages; and 8 transmtting the plurality of nessages to the
VI P encoder. 1 25.. The met hod of cIa|n124 wherein the
encodi ng step further 2 i ncl udes the st encodi ng status
I nformation including at | east one of a1§fne code a station 4

i dentification and a channel  map.
- 26 - 1 being ciused byrthe statusonessage.aifracl thervther local statuscachei ofy st ep

further 2 infbldihnblid 8bait, builing the g rﬁfbﬁr%&%t%i@& gﬁs'éﬁ&éﬁatlon

including a p ram.mar I m 26
wherein the &B&ﬁh&ﬁweﬁﬁ%@ sgntio ai' o slignt ?H@Hﬁt'f’nﬁéﬁ SP (1D), a
story 1D, a swrenThé Processahén protdadsttistep 18120 whidttisadisd Perforrhed

e Waéaeé%”%%?m%ﬁmgaﬁt 3 fan2 3#1%1\&@%??%@3 ne

interval to iStkgmtransmittad tathe\applicationis) listening tocthel essageler . 1
29. The net nielCl @ m 19, wherein-at |east one of said pI urality of 2

frames includes aRrogram packet .
n example of a program information window, as may be

displayed on the display of a suitably programmed microcomputer (e.g.
310 of Figure 3) or other apparatus having similar function executing a
program information client application is shown as 1700 of Figure 17.
Such a program information window may be displayed using any number
of commercially-available graphical user interfaces (GUI) such as the
~Windows brand GUI available from Microsoft Corporation of Redmond,

. Washington. As illustrated, the program information window may display
program information in outline form, as derived from a packet such as the
program marker packét 1200, as described with reference to Figure 12,

" above. In this news application window 1700, the program title is
displayed as the window title, and segment titles are show as 1710, 1720,
1730 and 1740. Story headings, such as 1711-1718, as discussed
above, are referenced in order of appearancé under the headiine. Using
this type of display, using any of the pull-down menu options 1750, other
options may be accessed, such as real-time stock quotes, sports scores,
or other non-program information. Selection of any of the headilines '
1711-1718 may allow display of text of the story, closed captioned
information, and/or other program-related information, such as events,
captions, sidebars, or other useful information. ,

Another example of a display during a user-session at the decoder
is shown in Figure 18. Window 1810 presents the televised audio/video
program, which may be executed under control of a firsttask ina
multitasking environment, and may be fed by any number of sources (e.g.
satellite, broadcast, cable, or digital transmission). A second task, a
client of the VIP decoder (e.g. 500 of Figure 5), may display program-

related information in a window such as 1820, such as headlines for news
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1 The nmethod of claim 19, wherein said program packet is one
of an g@ﬁ# a video image format, a caption, and a si qRANjs9s/145941
The me é‘

31. of- claim 19, wherein at |east one of the plurality of )
frames includes a non-program packet. 1 32. The method of claim -~
31, wherein the non-program packet includes 2 at |east one of a stock

quot ati on, sports score, and weat her information. 1 - 33. A

met hod for transmtting data al ong Waé‘S} a video progranm ng '

- 27 - 2 signal corresponding to Wi deo program the nethod conprising

the steps of: -3 receiving a plurality of nessages, each
nmessage i nstotiesnd\nytotheatransmitted prograrmntormaimm magrbetaoamedl fy a type of

the mssagﬁsrﬁ@%n&%ﬁﬁ&ﬂdcﬂ? c%n%'l ) B the t %rogram client. Fﬁ?éﬂiy

converting e aPI ty of 7
franes, eaﬁwgfa@dﬁquﬂ@tlgﬂb srgcmas |realstrmerséo%qu@tatwnsgﬂay e

mul ti pl exi gig Ia%dnh wadmw sab ﬁﬁdéf&.%dtﬂbl of &ehird Qaél( b8 cllefipéfthed
stream sald exi n ei n er f.orned accor, 0 the jority levels
10 | 1R 255 e Progidat and AR ProbFaeutiathaios iy be
encodi ng td:spmred totthe aset, auependmg upodn wmn:h(qumatimr helconsidersof/i deo 12
D8 o3 5™ o Bt whib cient pppition(si e EAUGRA! o\ 2 5 phereln Lhe
i ndexi ng pr ot ocbllsmg\lha)ahavem«sbedlmethods aPQGTatUS packets a8d of claim 34
furt hfr COpdio h&dIS Lifent appidation p rérﬁstdahr&m%untdaeew.me@magr ammi ng
stgnal t rgggoder p?'gcr:]gsu Caté&? OFEIQUI’G 55 ang o\f)tam useful muqnplexed
serialized data which is received along with transmitted audio/video
information, and extract certain useful information according to
requirements. The poSt-processing , including the display of user-
interfaces, control of additional device(s) (e.g. video digitizers or video
recorders) or other responsrve actions in the clients as s result of the '
reception of such mformatron may be performed accordmg 1o |
implementation. The transmission or reception of such information does |
not interfere with the audio/video programming transmitted 'oént:urrerltly
_therewith, and also, takes advantage of the Uhused’-bandWidt'h provided
by such transmissions. Thus, implemented embodiments of the present
invention present advantages neither recognized nor realized by the prior
" Thus, method and apparatus for transmission of information along
with audio/video programming has been described. Note that though the
foregoing has particular utility in these systems, and although it has been
described with reference to certain specific embodiments in the figures
and the text, that one may practice the present invention without utilizing
all of these specific details. Thus, the figures and the textaretobe -
viewed an illustrative sense only, and not limit the present invention. The
present mventlon is only to be limited by the appended clalms which
foliow. : :



1‘ ' 36. The nmethod of claim 35, wherein the comunication nedium 2
I ncl udes one of a digital transm ssion, a broadcast, a cabl ecast and a

satellite ywoosithdK- 2 a communi cat i on piorRises/Res94
at | east one conputer system coupl ed to the comruni cation |ink,

-28 - 4 the at | east one conputer systemrunning a cI lent
application to generate a 5 nmessage; 6 a master
encoder coupled to the commupjcation link, the master 7 encoder

receiving a plurality of nmessages from t%ﬁ at | east one conputer 8

system each nessage including an identi™'@r to identify a nessage type 9
and to establish a priority level, converting each of the plurality of 10
messages intoQLAlLﬁality of franes, each frame including at |east one 11

 packet, and miphiP SQﬁ plurallty of frames in accordance to the 12
priority |evels speC| y the identifiers containédd in the plurality of
13 nmessages to produce a data stream and 14 a video

encoder coupl ed to A kenmipaércimmenRMmtsd rﬁdtﬁodfdimr%miﬁﬁ@mfdrﬁwatmm ng the
data streaminto a wdeo The encodi ng

ro 38.
system of claim 37,2 Pgwﬁn@wag'&gaﬁsa?'mﬂ5‘9&8 signal is
synchroni zed with a.r ealattleast onalelient apgiieation creating a messageto bdhe

encodi ng system of cl ai r’ﬂ,da’)‘% Erswre%‘ai‘g real-time video 2 program is
rp t r,

transmtted by one of a transm ssion, a broadcast, a cabl ecast, 3
and a satellite uplb-nk. sal client apphcabonmsmw.sagp messagede adatam 37,
wherein the vi deo encodegndoae@ vertical . bl anking interval (VBl)

i nserter. 1 The stem of claimd40, wherein the

dir;
e Sireamis 2 dhcodSic AGOGEIREMITG: SHICLTGSRATR Bndt CLI MOssadets 1 deo

programi ng signal. from other client applications;

d. said data encoder transforming said message and said
-other messages into packets and multiplexing said packets
into a bitstream to be encoded with a video programming
signal, said multiplexing being performed according to
priorities assigned to said at least one client application and
said other client applications; and '

e. said encoder transmitting said bitstream to a video encoder
to transmit said bitstream with said video programming
signal in order to be received by a decoder.

) 2. The method of claim 1 wherein said at least one client appIiCation
4 includes a status application which transmits said messages
containing status information at regular intervais.

3. The method of claim 1 wherein said at least one client application
includes a program application which transmits descriptive
information of said video programming synchronized with said
video signal. |

.4."  The method of claim 1 wherein said at least one client application
includes a non-program application.
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- 29- 23APR 1998 1 ~ 42. A decoding system

conprising: 2 a video decoder to receive a videg g/ nm ng

si gnal 3WO9%/13124 corresponding to a video programand to efﬂ.@ég %‘g%‘@ded
~information 4 - contained in the video programm ng signal;

a communi cation link; 6 at | east one conputer syst em coupl ed.

to the communication link; 7 and 8 a decoder coupl ed of '

the communication |ink and the video decoder, the 9 decoder receiving the
encoded information and separating th22encoded 10 information into at
| east one channel readable by the at | east one conputer 11 system 1

43. The dgcodi 4ot fcl&h‘?"l awe?reuv%a?tmeééﬁﬁe d%t&bﬁﬂéétmﬁ ng 2

signal is synchronl zed w 44,

The decodi ng syMﬂQﬁaﬁaéPﬁﬁ@E'c%‘é’hW\‘@é? rﬁ%ga{c{nwgs%% 2 programis

transmtted by éoﬁlaﬁl‘hh?'stétbﬁﬁﬁﬁrmatlm,at redulaniitervals, a srogramast, and a 3
satellite uplink

wherein the vi d@Bpl'f@&S’(T Whﬁcg tgrfml%qggtﬁm%vgoﬂmgﬁﬁ ?P\élY'EP@:SIm) 4(Zjecoder .
REFERENCES: programming-synshrartzed withEaid #ideo signab andsainon-

program application, wherein said status application has a highest
of said priority, said program application has a next highest of said
priority, and sald non-programmmg slgnal has a Iowest of said
priority. -
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