A Dl G TAL FVAKARACKE SYSTEMS ~ FIELD OF THE INVENTION  This invention can

be used in digital nultimedia broadcasting, i #N )i i gl LIV &nd

DAB Kar aoke applications. BACKGROUND Kar% i KJadpopfl

entertai nment, especially in Asia countries. Digita roadcasting era

provi des opportunity to inpl 0 raoke Entertai nment

Applications in digital TV rﬁﬁtﬁf%&&&il . One i rtant

advant age of Digital Broadcasting cenfidemtiad systemis theﬁipd“ﬂlw of

providing interactivity. In addition, Digital broadcasting allows

broadcasting equi pnent to be integrated with conputer database Ho%%
ction

automatic TV program sear ch jangnésdl EAN afd Shéhs-MeiI SHES TV progra

and editing. Di gital vi dpghaRéfesmaspdrdabyraterids PRILtdY broadcasting has
been adopted and used in many countries recently. MPEG 2 video coding

standard is used for video conpressi@mafqgedPEG Layer Il or AC 3 audio
coding is used for audi o conpression. The transm ssion standard is slightly
different in different counties. The prior art is shown in Figure 1. The
Vi deo Encoding nodule 1.1 encodes Karaoke video contai ning Karaoke
background and text from a Karaoke source, such as a | aser--disc.player___ ___

(LD), into vi W (ES). The Audi o Encoding nodule 1.2
encodes the aﬁ@gtﬁ e ar ao m%o i nto audi o el ement arhisShéeeB¥Beech M @placed

Mul tiplexing nodule 1.3 nultiplexes the video and audi o el s
from nul tipl eAKEitdWeKsl@dﬁéﬁﬁemﬁﬁo transport stream (TS). ﬁ,lmrmmm lm
2 Assuming the video and audio elenentary streans are transmt out
5 Mits/s and 192 kbits/s respectively, each Karaoke programwi || take up
about 5.2 Mi WHAT ISKLABMER ISitrate of a RF TV channel is about 19 to 22
Moits/s (depending on transm ssion paraneters). Thus, a maxi mum of four
Kar aoke @5 00T RBppafihs A6 vké AN didgQtkial W%Joké}‘@ai%%ﬁ&d’t‘us@cdﬁﬁqn’gﬁfgp hannel

e

conpletely allocated for Karaoke applications. If three novies or other TV
programs are pLa0sNehdoatlodfifdo @ ¢ YRRSroli td FordMAldoidnddtary SiReatiS6 Wk with
bitrate, then of 1\41@%@%‘3&6 prograns Can be broadcast at one tinme. Wth
scarcity of avaitable ‘channels, there are limited choices of Karaoke
progranms and r i ' j t ] i.abl e. I n nost
cases, the Ka{txg%ﬁé@g@%ﬁ%ﬁ%ﬁﬁ%@ﬁéﬂ%ﬁgﬁ? f&ﬁgaﬁ?@?%%@n%éﬁéénce to the user.
There can be different kin f clgr n £, . . [

exi sting Kara R g%r ?nc%zf?gbg?rﬁg}% %l% étgp I%@tﬁn%?gleassg‘%ﬁnégﬁl@% g%g&e s%ngs fo
transm ssi on gﬂ(?ﬂnvag?‘%a il 5°§F89‘rna i?ntspc{/\llSltr?mrl’educe t he bandw dt h

requi renents significantly when one Karaaq vi.deo backqground.is used

toget her wi t hTFS AR °M§6‘E§.‘° el S6roprs ?kfgﬂ%a.tfmfﬁ@?"f{ﬁ i ’%B&'aﬁgecﬁgﬁgsoﬁnd
can be desi gnEgPEAvEE PLPEF%‘W?B”L%E TS rerti senents. I n other words,
many Karaoke audi g songs are transmtted and broadcast ,at the sane tjne,.
and al | of thBRFB&IEnodinedamoky PRgEmuidedHprmafign o form Pm%feif P mspid
user will havE2HBIESEAB; ces for Karaoke songs without increasing

transm ssi on bandwi dth significantly. Broadcasters w |l also benefit from
advertising adess|for myltiplesing spid yideq| slpmen@petrery seirk andig) plemenipny gifeanss aeesaid
viewer.  To envd datasis#d tragspombstreraprfonimerdeastieo for vari ous Karaoke songs, a
techni que of encodi ng the Karaoke text and it scrolling information has to
be devel oped. mivnsefveprodutingi aed eheodingcadyeitisgnent | consents nintor said j ideo for Karaoke
appl i cati ons bankgroyid, GRMd(iDg-a8te & theBaidphteytisement abadéfawiheptionl features in

t he decoder. This provides the opportunity to develop interactive DIV

Kar aoke $2)ch as appagus forjusesn emwnding digital {TiVelRaragke ssatiapparatng, compridiag: aok e

Appl i cation. As shown in Figure 1, broadcasting Karaoke progranms within a
RF TV channel nieansnfitr encadimgriand imakingbddeertisement demerttalras videonziathentdry tsiream for
transm ssi on IKaradké biickgrourdyiand akiflieg audio for the said advertisement as a default option;

means for encoding Karaocke songs to form Karaoke audio elementary streams, and storing said
Karaoke audio elementary streams in database of Karaoke server;
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3 main problemto be solved is to reduce the overall transm ssion
bandwi dt h requi r erfiisiSheet lies Bean Regl@edan economni cal Karaoke application for use
indigital TV. Br aoke song i s considered as uni-:difectional
comuni cati on, and in the existing, Karaoke Application is

considered as bi-directional Co nications, i.e. the user can select the

desired songs. Reali zi the hj.-directional operatiq t hr ough . . .
nter act i (B B greedne w@a&&%%{aﬁw éexa@‘? reing o et g s
Besi des t he ke Jog% pRdhstoring BidARoRe et apd peoling fqrgption in neF: kg
st andard has3#¥%™he devel oped and the solution has to be commercially
viable. It shall not only be very attractive to user, but -al so be

benefici al amsansiarneedingKaraoke prospmpgidedafogpation;  SUMVARY | n accor dance
with a first aspect of the invention there is provided an apparatus for use
in encodi ng diegas fr angoding syrabronizing informetion for juse |iy dleaepingrsaid sKaragke audio
encodi ng vi delsmentaryistreamsiend prid Keanaokatextiand scpllinginfhemationenent ary stream f or
use with nultiple Karaoke songs; neans for encodi ng said Karaoke songs to

f orm audi o elnsasrfonbroadsastiog saiq adverisemént contentscasimraip Wdeceanld @udie glementary|strgams,

i nformati on degsther aithrthe whitl KKaraokd #gdion elkmentam greams, fsaidnKaradkeateat dud scroliinge
carried in t Hefotniatios sexdtKasdoke programe guide informetiany dindh spid symaluknizing inforsmation in mg
i nformation algatTWthangeli t h sai d Karaoke songs to formprivate data to be
carried in the transport stream neans for encodi ng Karaoke program gui de

i nfor mat@on tThefapparatiy fov aicedig Kardoke benge & forfdudio efemieditaty streans rand storing said
means for nulaudipleRiemaryStbdins\ih dftgbacd ETRIRAORE Yertdr bEellim X Sirthefttiipris@genent ary
streans and said private data in said transport stream for broadcast; and
nmeans for prqgdaad g emid8ing BEAGhiAdK A4bkE sérgSIRITRRI 26810 cRidefitalyNdtRah daskd \on de@aih OF
Kar aoke backgjiquidefiied ¢th MEHGNGyauglAe-3t or the said advertisenent as a
default option. In accordance with a second aspect of the invention there

i's provided 3R RORAfAbMRg oW i FindeleRRFRFEARH ofihdsdidkarkdkd@hgoke, said
apparat us i ncludi ng: rreaﬁs for encoding and nmaki ng adverti senent contents
into video el : oLk .

4 and addi ng lgu Q%Q%@%ggﬁggcgﬁﬁﬁ%ﬁ%@as a gg?nghlt opti on; neans
for encoding . ' . .

Lo ncod n9 8588 oRRpA bl ALFLIRY 304Gl Gl TREARI S8
server; neans for encodi ng and editing Karaoke text and scrolling

i nformatjon soci ated. W t h..sai ragke songs, .and..st oti ng.sai.d, Ka
text and*cro wg;m ot e s RsShoRE B s PR BEr D Y Slahd 2. er
encodi ng Kar 88RE"}P&gr am gui de i nformati on; means for encoding

synchroni zing i nfgormation for use in decoding said Karaoke audi o el enmentary
streans and sﬁFﬂs%éF%Q@gf%g{(a’é‘ﬂlfftﬁ’étraBP‘l"'T%é“‘?%ﬁ?’SP?Péii on; and neans for
broadcasting sai d _advertisenent contents as main video and audi o el ementary
streans, togelfas forengeding aid Karokeseralling infgrmasion petimneodes fog usedn ths decogery

Kar aoke text and scrolling information, said Karaoke program gui de

i nf or mati on, WeARs $of igtegrptingnsaish preidsfingdnieyr sodes 9 said timeiregies dnto MPEGA gasport
In accordancemﬁh“?hxg?"ﬂlfﬁlﬂdlg&élp’@ét of the invention there is provided an
apparatus for use in encodi ng Karaoke Text Elenentary Data, said apparatus
i ncl udi ng nedbesappyatusfor entiodigs ruteditiog Kazaole eytcand serplling informatien dfshim cfrtheng
Kar aoke text eomppisingdefi ned text code; means for encoding said Karaoke text
di splay information as tine codes for use in the decoder; neans for '
encodi ng sai dmkzus farlencadimgisaid Kiambke text as bitmapyat i on as tinme codes for use in

t he decoder; and neans of integrating said Karaoke |anguage options, said
pre-defi ned t extnsdocdesodmgdaid Xiachoké sueollimyiaformation as timelcddas foo ke i ehetdecoder;

El ementary Data for decoding with a Karaoke Text El ementary Data decoder.

| n accor dancemeadslfordntegratiig saiispidtitnap atdisaid tivie ddes td MPES-1 Ganspery intitigier for
appar at us f or usededightal@codi ng Kar aoke Text El ementary Data, said apparatus
i ncludi ng: neans for encodi ng Karaoke text as bitmap; nmeans for encodi ng
sai d Karaoke text display information as tine codes for use in the decoder;
means for encodi ng said Karaoke text scrolling information as tinme codes
for use in the decoder; and neans of integrating said bitmap and said tine
codes into said Karaoke Text Elenentary Data for decoding with a Karaoke
Text El empaiosit Ynghiptedabdeoad ee Lid 2- Patent Specification - Confidential
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5 I n accor danceniieh s Bdeh Réplaaaipect of the invention there is provided an
apparatus for us igital TV-Karaoke, said apparatus including:
nmeans for ext ractjﬁ“uﬂmﬂa&l'ﬂmdeo el enentary stream Karaoke audi o

el enentary streans, gram gui de i nformati on, Karaoke text and
scrolling informati on and Karaoke text and audi o synchroni zing information
f rom t hEO)t r aAs ppparatest forusminénceding Kanelie Text Elememary Datspstitsapparatugicompiisieg: sai d
Kar aoke program gui de i nformation for displaying avail abl e Karaoke prograns
to enabl e semeatsiforentodingiCaranke langwaganptidngr decodi ng sai d Kar aoke vi deo

el ementary stream for displaying the Karaoke background with adverti senent
contents on treansTut encatfinigi€araake éaxhas pre-defined taxt @dkect i ng and decodi ng sai d
Karaoke audi o el enmentary streamto playback Karaoke audi o; neans for

decodi ng sai thelarfadneodingydaidiCatacke text dispigy infolnationtas time asdes fiir asecin thetdacddes
sai d pl ayback Karaoke audi o to generate Karaoke sing-along text display on
top of said fekdsCenbedingyatKatadke txoscrallinth iifd>ANMicnQs title calds fiff usein thelietwiel €
text and audi o synchroni zing information to synchroni ze displaying of said
Kar aoke Si ngniths¥6F ihtegrhtinhi R Riradiel nghadeChpliosisa 94i€ pridbtified text dbdas &idr diinie
with a sixthcgsaeab seitl Kdddke WﬁrElbxﬁEhtéx?ﬁa& fof dBdoRMigARth ARamBRATa: Bleriepfary!Se
in decodi ng KRkAaRk§iedeXxt El enentary Data, said apparatus including: neans
for extracting Karaoke | anguage options, Karaoke text codes, Karaoke text
di spl ay 'nfcn4q%g : i L Rf %ggﬁ' ido o

Kar aoke ¢ ext E h@%%’??’g“@% g‘;g%?rlggg?a? ge?f%g?ggﬁg%%&s% d K%Er)@g{?gg’lmgn tlgg%
options; nea | RS ‘ g text codes for generating Karaoke
si ng- al ong tgé?%ﬂﬁﬁgﬁgﬂﬂ%r ecggﬁﬁgsﬁﬁﬁﬁ Kar aoke text display information
for displayin i d_Kar.aoke. Sl Nng- ext.: and I i n i.d
Kar aoke t ext r_lgegﬁs?lo % él%?aédr%? %S%éx?ggpléf'é% rfn%éonsaénr%@gl%f’éneg foerf %@Sﬁ eo(%cécgef’d
Kar aoke sing-along text.. . accardan W th a.seventh aspect of the .
vent ton 1 harEs B el Rrasks Tt 300 0ny ierpRickal e SoRR A he Pt dtPader,
El ementary Dat a i.d apparatus including: ans f.or. extr.acti Kar goke
anguage. opt LS StaiFelps %Eé"“él% %&ﬁ%@l 8 i ppke, 5 R 18R on
Kar aoke text 966qde Wi KarpckefexiEem B deLofel aoke Text El enentary Dat a:
means for decodi ng said Karaoke, | anguage_options; neans for decoding said
6 Kar aoK®) t exAn pafays fo5 usea desoding digitrbl abireroks, s2id apnarigist @OPIisipEans f or
decodi ng sai d Karaoke text display information for displaying said Karaoke
si ng- al ong t eneans frexreeing Kypokgetides plementary sregmokeraqlequdine plgmentiany streams,

i nformati on fiaracke @eagramy seide sdormatione farroke fexband serplling mformptingiand Jasepka texh g
t ext . | n acked pelinsachipriping infamgtierfrems e transpprt stieam of raligitabRV chaspel; | s

provi ded an apparatus for use in decodi ng Karaoke Text El enentary Data,

sai d appar at useansifor detiodigg szidKagoemrogran guide infymptionfokdispiayingeyaithblteKaradke aoke
t ext di spl ay proframntatenahle stedtidthytbkeset;ext scrolling i nformation from said
Kar aoke Text El enmentary Data; nmeans for decodi ng sai d Karaoke bitrmap data
f or gener ati ngedfarfaoldecalingg s#id dlayadke X videdTeRmentyr stkasp dorndisplayify Khe dldtsoke
text displ ay baockgsuidwithndiatisethemtzbityntiigh tha TV /iai@Osceees Ng- al ong text; and
means for decoding said Karaoke text scrolling information for creating
scrol l'ing ef faedns @t ssRttthgkad alebatingl sal Kirfikg dudidstelementally @feamrtd Pluybacki Kdtacke
ni nt h aspect #&idicthe invention there is provided an apparatus for use in
decodi ng Karaoke Text El enentary Data, said apparatus including: neans for

extracting Kamamkeorladodpig said Karack@ter0la sér8ling diferafivn dssdcRitdith &8 s@B Glayback

Kar aoke text gaholeladudi t&%@xﬁfdﬁ@i{hﬁﬂcefﬁﬁg@léfﬁ tet KRB tdiS §t sald RiFaSKeMaYkering
means for dec@digng said Karaoke bitmap data for generating Karaoke

sing-al ong text; means for decoding said Karaoke text display information
QT a0ke  oxt B B oAy o LRy R S AR 1 e b
. splayi i ing- itH sai k .

sai d Kar aoke s?%g-a onﬁ text. ?no ccorégn%e mftﬁ a tenth aspect of the
invention there is provided an apparatus for use in encoding interactive

di gital TV-Karaoke, said apparatus including: nmeans for classifying Karaoke
songs into different selection categories and associating with said songs
wi th index codes; neans for displaying lists of avail abl e Karaoke songs to
the user, enabling said user to select requested Karaoke songs by issuing

.

sai d i NAg LSS W 2astidhhe PR P@TIEr —Of —t1Te deTcoder; TTEagg T .
Kar aoke Progr aér??‘lz_pi st, r egi’st ering mul tipl e Karaoke songegi%’?g@hﬂ%@---------- e

S
pl ayed presently, next or follow ng, base on said index codes ret _
SRE;:&HESEC.'; “%B%é%gﬂ\’ll nul ti pl exi ng Kar aoke audi o H!lm‘““ {“ilf“rsﬂ““\
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7 el enent ar ympaisheonas Bedn Reglacdd r equest ed Kar aoke songs registered in said
Kar aoke Progra ; ansport stream neans for nultipl exi ng Karaoke
text and scrol [E“Hﬂ“juﬂ‘!& on associ ated to said requested Karaoke songs
regi stered in rogramList into transport stream means for
mul ti pl exi ng synchroni zing inforpgation for use in decodin ai d_Kar.agke
audi o éDe rre%t“aﬁPW%tt‘% fon e i depoding giﬁalfeg@%&élﬁ@?‘fma a3 WOTAP aéls‘i R8P on
into transport stream neans for nultiplexi ng Karaoke ogy,am.quj de ..

i nf or mat i on neseso far e Et@?‘?“éaﬁ%‘!ﬁﬁ%ﬁ%“%&r ﬁﬁ’ﬂ? £ EP"B $‘% %‘f‘%@k#@ fiselay
el enent ary dnformation and Kaspoke kext sexr!ling ipformationdie # ey At o
transport stream and nmeans for broadcasting sai d Karaoke video el enentary
stream sai dnddas fendesodingisaid Kiraokedangpage optiaisns, sai d Kar aoke program gui de
informati on, said Karaoke text and scrolling information, and said

synchr oni zi meansfoodevadingsaid Baragksdext godgs §ir generatipg Kook sing-aleng t9tc or dance

w th an el eventh aspect of the invention there is provided an apparatus for
use in int ermens foedetoding sdid Kxtabkertend display infamatienafordispmdngsaisKaraeke siggalgng
means for kewgitng in the code for Karaoke song by using back-channel to
request for certain time to arrange certain Karaoke song to be broadcast ed;
means for chaedss kg décodinglsaid Rtaapkea paxt scsdilimpnidforiativgi fogeredting seroling iefect oft sailer e
i's no requesKariskadginpafoagext.or the sane tine period;, neans for

re-progranmm ng and nodi fying the said Karaoke Program Li st based on the
said r egyﬁst Ah hypiatis Sorsuse HRREOGH g arsoke TextBlenicharysBatal shid gpeasdtus, conspmisinger

time if there is no avail able space in termof the tine period and Karaoke
program sl ot Sean@M¥er BRAREnS Rardold) linkHig bptib, Kakdbie a6 &BlesnKarioke aaxp|displagn
of the said fnﬁ)'rﬂﬁmraﬁmdlgke text!sErofing HTSHRAGEh fbrh Baid Khundbikd Tert BRMEMry Datal he

invention there 1s provided an apparatus for use in decoding interactive

digital TV- Kﬁg&glﬁ é‘eﬁi’gingﬁﬁﬁmﬁﬁkyﬁ“é‘ﬁﬁ %bﬁ)’?:rorreans for allow ng user

search for the co ar aoke song tle m OSD i nstruction; means for

sear ching o[, Ka rfg}%ggoﬁfn%ggidtﬁauoﬁe R2SRHesI0r @h&iﬁ{@ga?j/i&fk% %g%?ﬂ%ﬁkﬂ | anguage,

si nger, one CRAPACH&Y character/three Ttharac i nese song,

o 1 52 485, SRS Oy LA AR K9 BRSSP

all the codef® aoke songs w s di splaying on
screen for b&&R-channel interactive selection and re- progranmm ng; and means

for displaying Karapke,son ist with sang. title that |
8 broadcast eHlei“ﬁafIE‘U%F%Tg, sa?dri(?fg% fexh Fcr?lﬁng @?mlﬁ%?& t%f P ﬁlﬁ(—‘f wrsgrympvement effect he

sel ecti on of op&ud Karaokesipgalongfehnce with a thirteenth aspect of the
invention there is provided, an, appar at in any of the preceding.clains,
wher ei n (54i d AreRprsatpssiopusein éﬁcﬁihf’gm&%;?g%@e‘}@ 3 FREIPE Y g %tu?ﬂ

audi o broadcasting, Internet Karaoke applications, and any other for of
di gital Kar adeansaioprxteagtingokarackeppimap defekapeke X @?WH@%WNE%&@F%E% 1
shows a Pri orscrofling sformatieninem smd Kamplksi Text ElRmeiak Pagy oadcasting.  Figure 2

shows an Enbodi ment of Invented D gital Karaoke Broadcasti n?. Figure 3
shows an || | wesansfor dagoding saifbKaraeke bftmap data foppensratipg Kagoke sinemlong 6 de

| nf or mati on. Figure 4 shows an illustration on Synchronizjng Karaoke Text
and Audi o i n okansfokéecoding said Karadketext tisplajiaformation; fge digplayingsaid sing-along
functional bltegcks of the digital TV receiver constructed in

accordance with the invention. Figure 6 illustrates View ng of .

Pr e- pr ogr amemealis for déeding sgjd Kardoks text/sceollighnformatiog ferecreating sirolfing effest on said
Kar aoke Song Respkesing-alongteghh Back- channel . Figure 8 shows an exanpl e of
searching for a code of Karaoke song based on Song Title.

(12)  An apparatus for use in decoding Karaoke Text Elementary Data, said apparatus, comprising:

means for extracting Karaoke bitmap data, Karaoke text display information and Karaoke text
scrolling information from said Karaoke Text Elementary Data;

means for decoding said Karaoke bitmap data for generating Karaoke sing-along text;
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Table 1 shows &g klebidnt Bl koY Data Structure of Karaoke Database.
9 Table 2 iIIuls ' %c%hfsed syntax for Karaoke Current Cuide
Tabl e. Table 3 ﬂ"llﬂgﬂll“ﬁlﬂg proposed syntax for Karaoke Next Guide
Tabl e. Tabl e 4 ossi bl e descript.ors in Karaoke Current

Qui de Tabl e -and Kar aoke Next Cui de Tabl e. Table 5 il lustrates
a-proposed s ynetmsforf decodity saidkearabex texDbisplay ipfolrmavion it displaying kil K afaoke sing-along
il lustrates &xproposed syntax for Karaoke Text El enmentary Data. Table 7
illustrates a proposed syntax for Karaoke Tine Reference Table. Table 8

shows an exanjehss fof ddosdhagiaatK ardcke et acsRing fdrimatidn fon cishting DL modnRdef st

i n one RF chanefd Karaokkaltlgaaldhg texit.| | ustrates a proposed syntax for Karaoke
Font Downl oad Tabl e. DETAI LED DESCRI PTION  Means of Solving the Problem
As shown in Figure 2, the same video content containing advertisement is
used forixveras dﬁg&ﬂﬁ.kﬁ; 84210 8ncodif invdral@i0e Higit TVORAGoIASsald 4pparatal, ROMPrisgY
stream and Karaoke audi o songs are encoded as audio el enmentary streans.
MPEG- 2 t 1 anspgiahs P 1hdsity ik Khabkesofigs ifto difiirdr@ beldotok Btedofiad i Qdociing/ S saipt 2
in addition tg és%\(ﬂdgggodgpd audi o prograns. The private data section cones
in the formof private section table. This invention defines the content of

the private %ﬁg gd& Vifig GBS Q%JHLMfr pgsdﬁgf i ugérogt{agﬁ?é% 'ifﬁs% F5eldlf! |
as the Karao 0 fﬁe

audi 0. Karao quu r r%% &gél{?g i'r{ei T € Ja‘)‘néo)fﬁ%rcgg & %(lf'g%ﬁl};egépﬁa ?cé) %‘r e

I ntroduced taq . . . . 1 royi de
car aoke ‘pr oo P ARG Kaaia e Rk S ng P Sk songt, i Bl
to provide KAVHSKErERY ngtar PUowE, R ot ALHS ces rapms iafdn‘gerom y one

Kar aoke vi deo stream toget.her, with ny, of Karaoke audi.o streaps and their
toxt descri pUTGH t%ulgﬂg%i&?ﬁh B HIeREpRY, Ry A U AR Gaoke sopgs
real i ze int erSEHFES o2 oKe Program Lig g ransport f{E¥afasi r ed Kar aoke songs,
each of song is assigned a unjique index code. This code is, stored in the
dat abase in tH@asEroaWHplgung Kapoks fext angd seralling nferpatinn asocipled tr $pid Jreuested
songs. At theKaagka sangsiegiseedtin said KaraglerProgramchishigtadransnost T2 so stored i n
the sanme database for generating Karaoke Program List. Karaoke Program Li st
i s pre- progr aneasl fernguléplexing SV@%WWgawfm@a%cfﬂfwsﬁdﬂ tdgcading faid) ifaroks pudie
user through diemsatashsdnaras andisaid KakeokPientipnd seroliing infumatian igiodransppd dtream;t he
screen based on the request fromuser through OSD function. Oper ati on of
t he | nvent i onmeans for muliplering daraok«progreinguisle infermatien imtectodepdrisyreans;i ng MPEG
Layer Il or AC-3, and stored as audio elenmentary stream together with its
code and t he meane-foemyitiplexing Hataake yaled orlersdntaryl hstredfa r fan Kéardodx t bagkgiound with
scrol I i ng i nfaivertisement cantentdhtdo rasspondiechmand st ored as Kar aoke Text
Elenentary Data in the sane dat abase. Karaoke background with adverti senent
content is praehusést bicudcstingshidiKarabie Wdcdedenfintabie tteatny sdid Kambke hidic éleméary
coded at | owegtrelrnd, siidKaraokd propfamOeuider itfobRaion, dafl Kiraeka et tahd B@olliag aflthatiot]i O
songs. and said synchronizing information for use in digital TV system.

(@)

(14)  An apparatus for use in interactive digital TV-Karaoke system, said apparatus, comprising:

means for keying in the code for Karaoke song by using back-channel to request for certain time
to arrange certain Karaoke song to be broadcasted;

means for checking Karaoke Program List and changing the said list if there is no request done
before for the same time period;

means for re-programming and modifying the said Karaoke Program List based on the said
request from users;

means for shifting the said request to another time if there is no available space in term of the
time period and Karaoke program slots;

Panasonic Singapore Laboratories Pte Ltd ' - Patent Specification - Confidential

THIS SHEET HAS BEEN T ”!I,"J ”mL, |"M” MILI ,”",

REPLACED




The vi deo streanﬂhsmﬁukhsmkﬁk dcayd th many Karaoke audi o streanms and private
data that contain xt and scrolling information. They are
transmtted and br umm r based on the pre-progranmed Karaoke
Program Li st. The s integrated w th Karaoke audi o server.

Once a request is received, Karaoke ProgramList in nmulti-plexer and

Kar aoke ser veareanssfordoafingaiog the daid prdugstafier completidnef thesaid e¢-proghammingr s can vi ew
al | Karaoke songs that are being broadcast currently or in future tine.

Thi s al (tf)s tArsappzans foouwdh desoding mtgractivedigital TYeKgraoke midapphrats,sSomgrising:
request application, the users can key in the code for the Karaoke song and
the tinme for neansficdbvinggsen seartiafok the lcaderfot Kiraokelsametitie froaqQ8PtinstraXtive; t he
request i s approved, the Karaoke programlist will be changed. The users
can search f qiieahdfor searbhing folkkisraske somptity Hasedon fre-chussifixationsi il 14050agk Lviridet, @fe
Enbodi ment's  chdrb@ertwd Ghiradiér thige dhdrterf. 63 Qhihdsl sk, PR Bmeasksastdontkntional
construct ed iKnratke spplioqtied; W th the invention are shown in Figure 2. The

Vi deo Encoding nodule 2.1 encodes Karaoke video for use as Karaoke
background i nfians/kd GRovidink 8l itheeebded euFaant %Xokstsbﬂén%(tﬁf'tﬂiﬁosoﬁ’gﬁ}leﬁﬂi%ﬂ&ﬁﬂg on
Audi 0o Encodi ngreBPfbe bk 2hannEINfRAGEve!saleddl andiéPrébrafg; i Nt 0 Audi o El enentary
Streans (Audio ES). The Karaoke Text Encoding nndule 2.3 encodes Kar aoke

text and scrqhdhOfhe hxesrgrl &e%ngtm@wlﬁag 'ﬁﬁe aradrbem%@a&ad i YuRtedtoih A0k Cor i Xt

El ementary Daf, ‘ e selecdiiBh ase nodule 2.4 stores the
Kar aoke Audro enenta treans Ich are encoded in Audi o Encodi ng nodul e
2.2, as . r a0 u
e S L
Audi o Server 3n%p ?é ara 55‘1 a§atre r?s anat ext

i nformation for Karaoke application. The Audi o Packetized El enentary

Stream Generator nodule 2.5 generates nultiple Audio Packetized El enentary
Streans (Audio PES) for the Karaoke songs that are presently playing. To
allow the viewer to navigate anong the nultiple Karaoke songs, the Karaoke
Current/ Next Cuide Tables Generator nodule 2.6 provides Karaoke program
guide information carried in Karaoke Current CGuide Table (KCGI) and Karaoke
Next QGui de Tabl e (KNGT). The Karaoke Tinme Reference Tabl e Generator
nodul e 2.7 generates source timng reference for use in decoding to
synchroni ze Karaoke Text and scrolling display to the

12 Karaoke audi o. The Karaoke text and scrolling information is provided
by the Karaoke Text Description Table Generator nodule 2.8. The

Mul tiplexing nodule 2.9 nultiplexes the Video Packetized El enmentary Stream
Audi o Packetized El enentary Streans, Karaoke Current CGuide Tabl e, Karaoke
Next Cui de Tabl e, Karaoke Tinme Reference Tabl e and Karaoke Text Descri ption
Tables into transport stream (TS). Table 1 illustrates one possible data
structure for Karaoke Database. Each Karaoke song is assigned with an index
code, its | anguage code, song title, singer name, the tine- length for its
pl ayback duration, the audio file nanme of the audio elenentary stream and
its data size, the Karaoke text elenentary data file name and its data
size, as well as optional short text description of the song. MPEG- 2 bit
rate ranges from 32 to 192kb/s per channel. A hi-fi quality MPEG 2 audio
can be obtained from 128kb/s per channel. For Karaoke application, the |eft
and right channets are coded with nusic-only and song (rmnusic+vocal)
respectively. The sound quality need not be as good as hi-fi quality. Thus,
the bit rate can be lowered to about 192kb/s for 2 channels. |If each song
duration is about 4 mnutes, it works out to about 5.76Miyte per song.
Storage of 18 CGbyte can store over 3,000 song streans.

Panasonic Singapore Laboratories Pte Ltd %- Patent Speczﬁcanon Canf dennal

THIS SHEET HAS BEEN | N | ||II|II| (IR R |II|

REPLACGED




The Karaoke Current CGuide Table (KCGT) provides Karaoke program gui de

i nformation fofy{dhee: whWed RdpAcddavi gat e anong the current Karaoke programs.
This is the fir receiver has to extract fromthe transport
stream for runni mmﬂlﬂ “ﬁm l'ication. The syntax of the private section
table for Karao e Table (KCGT) is illustrated in Table 2. The
Tableld is Ox9f. The semantic definitions of the fields in the private
section table that foll ows the generic syntax conmon in |SQ | EC 13818 [1]

are: 3. TPETAIED DESCRIPFION OF EHE INMENTIONs the private table this
section bel ongs to. | SO'| EC 13818 [1] defines specifi c description from

OxQO t 3K

13- ge(o rogkgm%ﬁlaﬂk?%?u lgpem fication for Service Information (SI)
in DVB _ . systenms (EN 300 468) use es from 0x40.t0 efined
val ue sty friyentionsqap Beosgd in dl@k@uﬁw@@ rpgfgasting, @P‘EF‘?"é’r Oléé@'l‘aluzﬁ g

from OxlégaquaEBJFEmnferr] Section_Syntax_Indicator -- Set to '0" to |nd| cate
that the private defi ned data bytes imredi ately foll ow the
PrivateSectionLength. [err] Privatelndicator -- Not used [err]

Pri vat e32ct i Backgroundand PrierArt2-bit field specifies the number of

remai ni ng bytes In the section immediately follow ng the PrivateSection

Length gighd ¥R f)ébutap%nﬁﬂﬂnment,ogspEaﬂlys RCALR RourdtAés, IDiMe Drenddddtiee bra- %[o
5-bit fy xﬁaﬁta' ?!hﬂgmt ovléhﬁbwmegma{auﬁﬁeﬂt Appllchidhstid lgaal TV &éﬁ/ers
versi o} oflmgm BréadCRARIG et MalddSyitith & & EdpaWility
carriedy g p ?1 n?eHcﬁ(ﬁ Clﬁu&ﬁlmob $a8 AN a1 VA %ﬁia@éastimsetiulﬁrﬁ)ent %o be
i ndi cat 85 THat e 5 SGufo aﬁ@ fro anP R ICAR! GIREEH, 188 well & T
Secti on UITDer - fuc &“ el d value give e section number that is
runni ng & é’quen T rr] Last _Section_Nunber -- An 8-bit field
speci f1 @Sggﬁ\ﬁe la adsce%tnI Egg'rv bx{oac{c tm ﬁgen adogtga %.ncig %sela' 1}1 rfl ? un es
contain

in this™§ ‘g&&% e°t?ﬂ % %ﬁ?

ﬂl‘ Vl O c eSSl %?
enbedded™ “hc‘f dne kgred Rrea“él?r FoawresEaT 'Fﬁ‘fﬁ“g grr% tsl %ﬁgf i) o%gelgﬁt :
[err] K&PUWRUReApplication_ Code_ld -- A 16-bit unique |dent|f|cat|on Set to

)

0x5459. Tg??rr] Current UTC T rre - - hoca ate d ti me4 fO. mat . [er
Kar aoke The paerAr is skpwrdp Jigpre L. Thgj\deooknep mg;n@ e d 15069 e§§a{aﬁ i[‘l; SORta ng
byt es of<araoke heckgrgpndyaqdn Xyom 3 59’@9@()50 &y $ych K"FF?I’ T ise Pyt ( | Yideoos

the Kar alsmentmyrarese (B9)e hotArdip Eacoding mpdyleyis? eppodes Theassociats eo"f“ °hl§‘t0

Kar aok e angix telementary stespneThy Multiplewinghmpdile kdraplkipierasgha tideo gnd gudip relemeatagy

speci f i sgeamisdromumyltiple KﬁfaF('SPr%?B#GeS into tranepgrtatieam (i ng currently.

14 [err] Start_UTC Tinme -- Starting Tine of the Karaoke program IL}err]

St op_UT@suming the vittediang) alfiprglegtentaryesticams e drapsroigediat aljout 5 IMbds(sand 4P kbitss -

A '1" t eespertivelnt @clp Kemeoke grogfankwilh ke upaboutCodNkitss. Thplueetul bikae of aaRBdV

W t h t hehdnnkl iswbowy 1Kae 22 MbitsisxlepBading bp trawsmiskivb | paranfeters)] ThasDA nRkighum. of Tfour

Pl D val Karavke tpiogratarcanibe tihasmittédk siconeptimeo withiabd &F T'érchinnéluchintpldtely allocat®edefoP| D

val ue ofKardoke Applicatidiac ifethiez exlovidse o nther TVSprograms Jre itragsmittetie and\aindady usesngp h

- - Specilbictmits/h of thengéftl tifratythasom§ ohdKahaitel progrags can Yentsteadshntriatone fime. rWith

| ndex_ Nyedeeity of-avhiRRM UWvhanmefs, thee dfalimbdcchpiceg bAKarapler prbgrams and the Karaoke

| SO_639_sppittgticiOie G6tdConomichlly $iaBld- bit fiel d contains 3 character |1SO 639

| anguage code of the followng text fields. Each character is coded

into 8 Ithhfostases)tht Kigradke backgrouls H8EF siknificait ithpoFahdeto TR iserl Tlitgd ¢an-be differemt

8-bit figidd of Rﬂ&dgf’duﬁéis &VeR fHrethe tshm@ fsodpymeskistihg Kiafaok® kduditsNSince video codmg uses

Ti tl eTexhd . ofl @E anshhitsich SdWiddP 38 a progml 1ﬁQ§1‘I§ lredtic®'Ghd BEndWidth Gedifirein

song. [e:ﬁénlfi |oﬁé‘g@ﬁﬂrﬁ€ QhlRo- bacﬂ_éiblﬁdzi@ WBed thietlefl Wi it Rakl &\ﬁ‘dl@l'

| SO 639 Qﬁe Karao &’eo Wacilghfinfl hd B édedi'tcoﬁdu%&ééto ine1Gdes Gl Reheits. 1S
anH: brodde4sf ht Rl fﬂﬁru@ ¥id HESCthdn - -

s, e 1E§r \Qﬁl DEmbRc &Wsr{ﬂr Karaoke songs

-?n?gtﬁe b6 s‘g{eulm oln%xslét??uﬁ} engt ﬁiﬁ&

Si nger _ 3’
the Songastvr.l Eé% lg@ Eﬁ}ﬂﬂ%es faoke

byt es of I ow ng crip

s ] R
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The Kar aoke Next Gur abkem(céﬁNGT) provi des Kar aoke program gui de

I nformati on _havi gate anong t he next Karaoke prograns.
The synt ax of t tr on tables for Karaoke Next CGuide Table is
illustrated in bl €ld is O0x9e. The semantic definitions are
simlar to Karaoke Current Gur de Tabl e. Separating current (KCGT) and

next (KREjaberwsggane backgoundatileesfonydrious Kimekeasongsy & techraquel of ghcaglingr theKaraoke

pr ogr amegtandet scrdllingcinformativprimsrtagbs deyelopgd. Mos¢ovelp digitslHwoddeastiog ellows interactive

15 pr ogapplisatichsithraugle OSDaDnr8green Displity) ynd task-cinhel fsatdrer intthodeoddraThigprevides

st ar t i neheioppdringitg rievelophintietaotined3TV Kiaraskaduch Bsoag requestandrselettiont in a eepetitional

st r eam Kefa6kd Agplivgtioh) y, for exanple every 1-2 seconds. The next program
guide may |ist down many prograns beyond the conming 5 m nutes and can be
carried in the transport stream|ess frequently. The possi bl e descriptors
i n the Karaopgohlem't8He Salwede Tabl e and Kar aoke Next Guide Table are |isted
I n Table 4 The Service descriptor provi des the nanmes of the service t he

name of service Vi der he t e o nca)e t
sere oy OEaTEh Ve 8 ﬁ aweﬁrmx i iy
event o erssm ki 0 pgéﬁ%rr 0 riflice,
for the “t?aPcY H%ﬁsm FIPYs t?)tpmt 8‘“818%"8?‘?‘}5? a°é‘8ﬁp 4% ﬂ‘d“sF H‘
Specrfré for Service Information (SI) in DVB systems (EN 300 468).

To enable the recerver to . disp Ia t he KaraqQke, Text toget her th the

associ adiepdeastieg Kareke: sor8 r'ligc‘?f’é é"§ aF(a‘P'a%Wé“‘t“é!(Wm‘HWHc 1A%, 08 ths ppstgfion in the

i nf or m@métmgaﬁeaqlcam@anwstcn@l%sﬁ% diressipnabearampnpisatigns. Feheuseksamsplestihg he
t r anspondesited sergn Reakiging\the Bizditsetianak opsratipas ghreueht intsractivity) fsDiziial hapdeastios Text
Descri ptatl@hefmgbll@‘ioéieﬁqﬂvﬂstrat ed in Table 5. The Tableld is Ox9d. The
semantic definitions are: rrl Kar aoke Aplglfrcatron Codeld -- A 16-bit

uni que iBgsides the zhove poblegsta Sphﬂ 5igs thp digital 15( hroademeting dtandard basctRée develnped - -
A 24- bi tand theeolutied asgn be commersially viable. Heballatgnly betveey attractive [td wsef.riyt also be
Kar aok e bémeficiabardrpeofitatie/tolset tx¢adeasters. Use wth Kar aokeTi neRef er ence
carried in Karaoke Tine Reference Table (KTRT). Each count is 20nsec.
[err] Karaoke Text Elenentary Data() - The elenentary data containing the
Kar aoke 3.4. t eMeamu Sobving theProbiémr mat i on. In this invention, the

Kar aoke_Text _El ementary_Data() is introduced as a standal one eI enentary

b

s
-

dat ato AS s?lown élall;lgur Er{Hé {lﬂme%dc? %o DQOI&BH%F KWeﬁ%lé!ﬁe -st&se&i ?%9 bﬁ@ Joﬂé
appr OaChl'h €0 18 encocF eéan emen%a)ﬁ s{re al;tho (5 aucf’ig ¥ %@dl €
I“;? O?nrra'?ﬁl n@q 81&9 é,elc sport R)?ezgt%r use in 1g§alchan QASIZ)gI ng\rr]ate dglt!a 1
audi o dddgitign o }hsgr 8% t\‘dteaﬁf%%s f& Privae. (At segt am ‘iht‘ form 6‘88%?“%
the Kar 2808 HHsipvesten m conlEtor i Pzwa jSpetign Aghle gt*r

Kar aoke Spides %éreélr s fhe "eteé%anf45°fﬂ &y EBR‘E’T‘r rserf&sr’e audio. a°ke
Kar aoke SGusent BuidseTabley 911 gt Gride d aplgearx dptpdkeed: o proxide Kamoke fregrim ng
i nf or matPfEnEos. Earokse rsaﬂpwtﬁth!ﬂ isy intrgdycsd ite Profide Sataelre gndyseratiing

appl i cat lrltsvﬁn%rorlhﬁtr?nem qenly qnecKargeke yidep streagptogether yith manyto rﬁ%ﬁtﬂ%ﬂw stpsgmg ()
i s il usindaheirdextdesprpiop dgta angfrangrpittad, within therlimitef bapdvidthe: — [err]

Si mul taneous _Scroll -- This 1-bit field specifies scrolling on the two text
di spl ay To repfrgdntergctivity &uithe userde selert eherdesired Kamolg songs eash of §ong As asgignedarumiaye o
i ndependiadex sode.AThis code'is steredrin thepdaiehasy inj the endoden asaindaxufsr putpypticisearch for the

| anguageKapeKeisorgsi Atthe samsrtinje thatime-leBigthrof Karaokdsong is-difotstoir¢dein dheagame atabase for
provi si ogenérating{Karaake Propgan Listréaradke Brogram Listig gie-programmed and cad de ae-programmad
'0' specickondingtidn thefrafubsh omguserdbiresghabask-cimnnel. Karadke Prograp st £ance disphayed on the

f ol | ow ngreeodiased an the imquest from aser thrpeghrQSD fiestionDat a -Length -- This 16-bit

field specifies the length of bytes of the follow ng Kar aoke text data
description. [err] Start DisplayTine -- This 16-bit field specifies the
time for displaying the two text rows. Each count is 20nsec. [err]

Rowl _Text_Length -- This 6-bit field specifies the number of text
characters in the upper display row [err] 1SO 639 LanguageCode -- This
24-bit field contains 3 character SO 639 | anguage code of the follow ng
text fields. Each character is coded into 8 bits according to I SO
8859-1. [err] TextCode -- The code defining the text character. The nunber

of byt es—m—re?rgggm—ywmmmd—w ' ] - ,
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[err] TineCode '--'"‘Thi s 16 bit fi-eld specifies the scrolling information of
I ndi vi dual text Each count is 20nmsec. [err] Row2 Text Length

-- This 6-bit f| e‘f‘]urrber of text characters in the | ower
di spl ay row. ll 17 [err]
Text _Pi xel Wdth -z eI d defines the number of pi xel s for each

t ext character Wi &\t h Text ,Pixel Wdth nultiply by Text Pixel Height
nmust be di vi sor by8. [err] Text _Pixel _Height -- This 6 bit field defi nes

the nunBes. oOperxtidsof the IfAeitionext character height. Text Pixel Wdth
mul tiply by Text Pixel Height nmust be divisor by8. [err] Bitmp_Code --

;I-g]?t o E}ih‘aﬁ‘g‘gﬁg I&gi% iég?aré S%&)Eif };%ﬁ;&-lﬂga E{}%\( Eﬁ tahﬁ'%tof d%gﬁt op

di spl ay rman

fields. JAn | ? areoﬁ o a A

shown i r‘ligﬁ? ggrte?’? gxgen con néﬁ’ pg(}gliu ﬁqeg? en%og v1 eo
decodi n étrgaélb ttc %ﬁ‘?‘f 5 at leFrtbg g)gér%nge space for transml ng arao e audio
Karaoke;‘é@gf El emrentary_Data( and each count is 20nsec tine interval. Wen
the tar t dcoder cout matches Start D s Tlrre31 f or exanpl e

count 5 ﬁmgs Hpleg Pt <pmpte B sams s, PHYASS, e Gpiin the
hi ghl | gﬂiaraﬁv&e t CFling ﬁ&)rmﬁmr KBy, 6 tpesmitiedoanddiroadmast o, isep Gesed ion | thpspren
hi ghl i gIPr9 qdeKaracke Progspm List The .@ﬂwiﬁx'erds iregEated with Kapoks Apdie syreest Oncpra
dec oder request is reeeivepdlaggoke Brogrtlisdn multhplexes and Karaqks g erdngiiapged aadjupdated.

Ti meCode[rO\gi]e[ n+l] to determne the scroll speed for text character at nth
posi ti orn cogers thelugers qanrveevcﬁbls{i?lfe@pns it argj heing boendeas m;{“ﬂeﬂ@ @ ip figure time.

Ti me_Cod@jsojlions tg. ugerfto select the prefereed A6ngs1 Do enshle soagrequespepplicagion.ythe Ters can ey

di spl ay is thelcpdesfor e Katapke @ng andsthetime ﬁg bfaadeastifgodelback-channel t7 Bla¢ea requeSs e t 0
100 (at the Bgesshis apmrdvedysbel KasaokeRrogarh 1isf witlrhechbangdér Theowers canO@arch for2hedende pf t 0
150 (at Kardbkeedng frdmpheisecen niag@8Ibfubetivg. i s done by inserting a space text
character, as in between Tine_Code[0][5] 3.5 and Tine_Code[0][6] 3.6, as
wel | as between Tinme Code[O0][8] 3.7 and Tine_Code[0][9] 3.8 in row 1. At
the end 3é. sEmbbdiagen®d Ti ne_Code[ 1][6] in row 2 3.9, the decoder renpbve
the text display and the decoder process repeats with the next

Star t D slaldof oils dPpRic Gaahsih g oiithied 550k 00 v HROMRGGoR®"
count, ;gﬂiem i ag?fP@ o%ﬁgmg&%t m&%@i@? m%g%or ﬁx&ﬂ,ﬁ;es

and 50 a{:k ouna into V1de? e

le eo d the Audj En o mo u
speC| fica (Ft c} g 3
up the cfé‘&% & %, ﬁ‘%%%%
i nf or mat] ‘b iaﬁ gﬂ ing jin: ?‘mj‘t‘?‘hB F@ﬁ éetalé P Song;igo Bs
vari ous E&EF’E@W lFee eéh apabilities and On-Screen-Display (OSD)
features to per f orm Kar agke Text decadin To synchroni se the Karaoke

Text o spERICEbRmodtedd smm e Al Flemencact Srvems Whisharesmceed o udio
(KTRT) i g Bedued2 3 w%dhelwaﬁpenw&%@lsowt Elementay Datewhich aisrenggded

t he sour@arsake JgxiErcedies medule@d. Thiafapilites thp Kampoke AudioServer imganglgtecreleysnt
Kar aok e TR#ragkefandie pireams prdstextgnformagion forKarpokepppligation.7. The semantic
definitions are: [err] Karaoke_ Application Code Id -- A 16-bit unique

i dent i f i Elet Audio Peketized Elontet@y Sfreant Genératerokedulé 25 gladratesemultiple- Aulli@ Badisitized

ti mer r eElementayg Streamst (AadidrESY or theoKagake songs that arel{mesenmtkyeplaying) T atjow iheeviewer

r ef er encte navigatedamong dhe ymuitiple Kiameka<somgs kibe &ladioke LlucrettNeixt GuideeTabits Genedatorh.
count i smadiris 2. prosideswKaraokst prograac gudden information carked &D Karadlex CurrentBéwide iTableon
Tabl e. (KCGET)ead Kataoke Next6hide Faile(KNGP). aced i n Kar aoke Ti ne Reference Table
(KTRT) and separated fromother tables to have mnimal interrupt |atency
and vari Zhdé Rirdol@Tite Refereficd T4bld GeppitoriaddaRkeT genctatdd @6QGEiming Fefereh&f fof GRRCiA.
Typi cal  gdcodin®® syndheshdd KardoRe TEE afdEdSIting Aphayith eheCadpadRE hirdiy, ThE KARIORE Rk dhd

| Nt er r upkcrdifing MfrHARh iSProAEEYY thd KeRokd TR DeséHptidn Thkle BEncpRGiridiRlediH. | Ng the

process of filtering a private section. Since the Karaoke Tine Reference
Tabl e always fit in a transport packet of 188 bytes, the |atency involves
in processing the interrupt is nore predictable. The Karaoke Time Reference
Tabl e shall be carried in the transport streamfrequently to allows setting
or updating of decoder reference tinme. For synchronl zation of Karaoke

Text wt 3 —eneode s—-esPenstble—for—synrehto AL —
Kar aokeTi TERet erge”nce rases Pl . Time Reékerence Tabl e 20 & E"f‘ﬂegfﬁtj A& me

[ cription Table. Figure 4 illustrates the synchronization
THISSHBETTHAS BEENK®r aoke Text and Audi o. The transport stream
REPLACED




Program 1) 4. Description Table 4.7, Video 2 Packet 4.8,

Audi ol Packet ( m1l) 4.9, etc. The Karaoke Time Reference
Table 4.6 is | transport stream at Kar aokeTi meRef er ence

equal s OxGaOOCO. This table is received by the Karaoke text decoder who set
i 1s 1Nt ghe MultiAéakfodix .9 anuitisléxes Bienvideo Packetized Elehientary Sivca Gudloacketineds
ti mer i 1dnRnmbARirkamsS UMK OC@YeRE Gl Hasle, KaRoksa Nagk Guldex TatilecKamskea Thife
extract HeReenKanAkind kKatokbTea Deliriptoh Tablts ntd trnshérastream(Ts). ns t he

St art Decodi ngTi ne and Kar aoke_Text _El ementary_Data() and stores themin
menory. e ifilfae &téd@?é?&@' S sthichie R Kaadke He@abialy. BadhA arkGke aorgas IighedSwith
Audi o Sxm eQ bl &ggu ﬁi‘f& e,vaJngemeagm DR 0Q)rimd. 16gth EFtitsRGBERduRRiBh e

19 conprises ﬂggt%%ctnﬁ@b%@t 4.5, Karaoke Tine Reference Tabl e (Karaoke

decodi ng §: afs)dataNizeA e WMok ket bIBSbARG Aata tHIE
audi o dgeq dtseaa'sr S roqal%ha@&m&gaﬁpatr@aﬂetdngmthe transport

decoder an egl ns ‘decodi ng t Kar aoke audlo 4.1. The text decoder decodes
the Ka@gf e a8 @ﬁ &th@‘yté@ra@%amm bPioBIneY
4.2, 4 %8 bis per gE%]PE& %f %&iﬁ)ﬁ leh dgi chﬁlnefg\lrerc%ﬁﬁi wigd musnc—only
const r uc é’b 88%6’ c %m/

front-erff d”f@facﬁ‘% gatg%g%fﬁﬁmanwﬂﬁt 0

duce P& Psjows tt°§ t
B:?vgfg Wt a;i’ ES?PE‘E)??Bgr ‘?'ﬂ%e }rﬂggfps(e rrggtb IreaCKZr aoke

'II\'IS )t;|t eG;;Inﬁle TabI e Kar ﬁﬁ t . % a‘%lep %%g@rﬁanMOﬁﬁb%{ee\}?&ﬁer
i dent i fy@ﬂ@V‘Eﬁ%a‘B‘Pﬂ “6'6@45 P Brograms- Bitta

a”q‘a"“'t “L% t ﬁ'mflhe
mat chi ngthe Fragepprs pyeap dencupning Kargeks, aaplication. %%@Qg %°§8‘é§‘ ‘tk
the pri vﬁmeens@étdp Ehbl@ GLPQT) ip iljusigated in Table 3, Fhecfa ‘ ‘“8%%t°
bus 506 tindieldsinsbapriviatelsgetion rblsythas follows fsengric SY¥pt ?988%%? 3

m croprocessor 503 begins to retrieve the private section table fro E'f
cyclic buf fRable5ids, -pﬁns&blttﬁQ@ identifies the pevarg takle this segtion belangs to, 18 (1]
requi r ementdsfinesnepetifianddseription efrpmi (x00e tos Se3F.oFhe Digtal Vidsht gFﬂagcaF‘i“tﬁm PNE)
cyclic buf fSpecif@Sion forrServineyinfopsation 4B freDNBsysterns N30 4fi8) useyyaluesfrom &A% ot
and scrol | i0xgF.i Useodefined alu¢ starts from 0x80 to 0xFE. Thus, the Table_ Id for KCGT can range from
20 the priokd80e® xFELi on tabl es are decoded by the host processor 503 which
control s st heectidn_Satechdbawep H-aSet (OSD)to dreficateathar ths pEvate definsd dete tytes immediakrly
Text di spl agllow thE!Peivites Beatpar Lengthcoder 507 concurrently delivers the audio
and vi dee pmﬁ,la@tlneicﬁaﬁnNaque@tream (PES) payload 509 to the A/V Decoder 510
t hat dec Gdetsmrateeseétx@tﬁ@e —aTHi [2-bit field spécifies tinchmmsbet bf retrmininieloytesi iitheadection
Vi deo si gnagmnbt memitaISe&ioh . Lehigth fitkngae thectndof the sectioleo cont ai ns
Kar aoke baCV&Elgﬁ' %’? sdsie GRRM sphicHyihg | theudisionC aithiser Nef Ker seolien saihy Theat
i's sel ect edVQXmﬂ)ﬁm&b‘éﬁ%allU@Qn&l&ﬁéh@ 8¢l ldw&htaadhaﬁgedﬁ(!hd mfsmatibn erriddein @section
generator 5J3yikhat adds the Karaoke Text display. The digital video signal
517 and gudpgralk 3R maikbof L 9R1EF 12 iRiRiatts itat thd bl eRbAEAB applicdblasettionidi 0
DAC 515 res@&%ﬁ Lr%e;t O ARBAAURE R8RSR e VocHBOmEh 2R Bat & hindRdequustiatlysi gnal
518. The ,bapgh e@nwsttaetat&emmaraamnlamt,he video, audio and
TV display ¢ %ﬁ% t Fﬁtls% 9 ttﬁ%lcg&lﬁﬁﬁr@tﬁ%é el ¥ il 6PLRY tARciEBidRBrrectneds Pt datd

Kar aoke Bro ‘_J?Q]g app Icatton wth other TV prograns within one RF
channel is s |l e 8. Two conventional digital TV prograns (Progranms 1
and 2) ang i 't' X wgran, SO0 (AL Hé@ﬁ?rér)cGuWet'!‘Hb[é
t he Kar a&t&rk rmve % Egr%%lr‘ag%ﬁg ne %?%%Eﬁqg gr ound vi one default
audi o and ST programs (Audio 1,2..20 and KTDT 1,2..20). The

Sifna‘é'etaiﬁgé Ea" E;a?%%xﬁ Jo R e GRS 2 ;?%ﬁtﬁégga’?qérf?'siﬁéﬁ? and it
ohi nese <R gthsp sgrz i g aspstrﬁrsa% ghelh pE bR BF e Hloing

Chi nese cha

Chi nese cha B §0e the d 151? of alcao Text errent ary Data fields
shal | con%i &% % L § encel' ®Bi t map:

1 byf e -}P‘df'é \g r.}g Next 1 eTable 2
bytes [err] Start_Display Tine 40 byt es
[err] 1SO 639 LanguageCode, Rowl Text Length: 80 bytes *
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21 [err] Ti nﬁh@@aﬂamwnmplaced 440 byt es

[err] 1SO_ 63 Row2_Text Lengt h: 80 byt es
[err] Text 400 byt es
[err] Tinme_ Oo 440 byt es

Total 1883 b t The Karao e'l.'e t Description i e] ds shal |
consi sty Qfumber -P lT%,BToéml“bl“ n é?ld fr Bﬁlﬁlwgégr oF Karaof(e programs runningg

bytes [er F@iaoke li catjon Codeld 2 byt es
[ gr r] [ Q:"F‘_ﬁér Apg'Pﬁ\‘,‘g Time of the Karaoke program. 3 byt es ’
[err] Kar Mﬁgﬁtﬁ@nﬁqdmgxﬂmap&the Karaoke program. bytes [err]
CRC » KFDT_Available — A ‘1’ fo'indicate presence of Karaoke Font Dojvnload Tablg tagsgclated with

Tot-al 18980110‘&)%E&aOkeWKtmﬁp@tmﬁ?bleare transmitted over the spread of 4

m nut es*t KEPT Fid + Tbe BBx-vadnerof the Kasaoke Ioxt Desrtiptiet Baklss t he Kar aoke program
Thi s faei | Audia @il + Ehe PIBwalue afithe dudiodlagkstizaddilenantary BEsaBY swi t ches within

t hese i mt dndex| Numbend ehjgthst SpCTifigs thelenggh of bydgsofthetfollpvangladexy Mumber. t he start
of the pr dgdexyNembersdndex.nuinberof BE Kasaoke progmaint t ed every 10 sec, then there

i s a tomal ISOf 63®4languagd aodekF [This 24-bit fidldndontaine S chkectsr UBP 1638 Uanguegeheode of 3152
byt es of Kallawikg tedaficldst Bachtharacier in¢oddd micrRbisscarditsdSA 8852-5/ s. One audi o
song cam bEitle IR Dedgtted This 8abitrfieldspedifiesihaiengtid fidiytes of tie follostimgihide slexTRode, 1
song Wi tsh 1§D TewO Clsde -OTéxt ideschbing e Mitleld¥Mesahg.or 194Kbits/s. Wth | Mits/s
of avai lsabise B3N Gk code LOMMAd 2406it TeRoaginsa clxeacter I86 30t lenguagencobahif ehd,
with a USe{‘om;_wiagEerxaﬁadsntao&‘a?ehmteﬁé Soded into $Fits BYciagaBO 8BsBYr am 1, Program
2 and daf agihperPrOL USThidp 8 b Meid Shévifics CHRN Vingth bfVbytes/ of fier fiiiovanke
sub- progr ag®e er Wexh cdddbi ts/'s, twenty Karaoke songs and text information can

be carr '-edé T’fh@'{t_UOQQS Aekildesttibm@ Me Singer of the song

22 Tabl.e E%léﬁ\t--el'ﬁlb?l-ﬁﬁ’ ﬁ&l@’épéaffie e BAkE o't: 9{/&5 $2aNdoRewling abdchptorkl)l S

tabl e all ows™ t oder to downl oad fents for decodi ng the Karaoke Text

El ement e e (KRG EFo i KalaBi¥ o Iﬁ@k@nﬂ find:iBg forahBviéfer to
gg;rggtklecnav ? ? s 243 e G%ﬁ eega M@LI ec§3t@a% ek
i dentii fi }(H. ch l%é?%é err] @ é&%tar}glgageco Jefin oﬂﬁGS 254mﬁb%? S
fieldc a[r%ﬁ uger§ MEERF 1 SO 639 | anguage code of the follow ng text
fields, fach, Cha‘@%&@{ecdﬁ D SEIELRIOn s B o A
represerﬂmgmm N 1%.downh %h 1 axﬂg a are ym u 1 ,e

i ndi cat e¥elt o ?SQ‘}E?B EStagg'gt“;thT@Jg'ﬂﬁﬁé‘f‘W?ﬁ Sa bF ﬁhf’ £ s@Prctl a1 Nes
the nunbBFaUERtlyp eseqxgm he ot RIOFFaIP g, RaY x‘iqﬂr& FrogPacs

nul tiply %9“%%?0‘@?& ey ARd ??B?F?{lﬂﬁe‘li’i“\;li‘est@r“pm strggm less fregupntly
Text _Pi xel _ ght -- This 6 _bit field defines the nunber 0 &ﬁa each
t ext sile descriptorg n the KasaokerPuresnt/irpiee, T4hln andidf 05 Negh{qu “td n
nust be Bablg @dﬂle Servicg Tgsscnpter prpvigesthe pames of ik ge W‘c-e» =rﬁﬁ“§e qfgthe sqrvies B‘P&‘ er and
speci f i ethetype of ssryjes Toe shoyi event siescriptor p@Vﬁ@Wﬁ game of t’flbﬁ‘tenﬂ@él@r%hgg idgssrPtiomy of)
Code_| d the Aventi Thed elepime degsriptor may he useddo Tndjcateaiglenkane rnum[};&q bagkaghamshie
-- The bTherdgfinition pf the elescpiptes 9anfh9rfourwemtsmlﬁ@quam dert Services informption (Shoik PYB
| eft, desistemagEN B@a8pft to right, to bottomright. Figure 6 shows a
met hod that the Karaoke user can view and check Karaoke prograns that are
br oadcasTb ropbieLthe extiver to displanthe Kamtoke Textrtegether wish thetassvgigtedtshrg, thectiming cssies,
f eat ur e Karabkectexteand derscroliing igfomgptiamare chrdedrimttheokaraske Feai Despripsion Table KRR hivk e
Current heitehaspbetdtrearanThekeynanlof thée priiva@usedtionTables for| Karanke (Tlest BescriptidneTaklojs
may choofilstriied id Table 8 dThedlable dd (s/0:8d fThegersatin defintins atei ne sl ot s or
current/next tinme franmes) to navi gate anong the Karaoke prograns. After
that they crataskel AsilicAionJSodsdde- A N6-pit agiqeidentifitation. Sentorimd4dde 6.2, base on
tinme slos gt Mededisy Pinfe,_Referehase ArR4wiY it refecontd forxstart of Mecotiingethé falloedng n
modul e 6. 4. Karaoke Text Elementary Data(). Use with Karaoke Time_Reference carried in Karaoke Time
Reference Table (KTRT). Each count is 20msec.
s Karaoke_Text Elementary Data() — The elementary data containing the Karaoke text and scrolling
information.
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23 In nodule 6.5, all songs within the program nunber sel ected are
di spl ayed on mfmﬁﬂﬂadmemm@hb@ 6.6, all songs in selected tine slot are

dlsplayed on s e 6.7, all songs that are broadcasting in
current tinme, i
Finally, the u ec s e

in next-next tinme are displayed on screen.

de5|red song as shown in nodul e 6. 8. Fi gure
7-illustrates a nethod that all ows user to place a request by keying
Kar aok e Icthiénventionhthe Katdoke) Tekt,_ElamentaryicData(® isintoasiucedras @ smmélqmegm data to
changed feilitate dinnigg pr tebfingine Kardoke Tekiodecedss rsimilay appraash 23 videe)glementary sireanm oy a
code f oruditelemersary gtreaarthiatrvamibé rn on 2 aidio bovidécedesoder indepepdantly SThecyrgbronization
code. Mishiflgeinfbrriatioh IWithaheaidid dves netqesides imKataoker Boxp Elpgrentarytloatidt sehbedded in
for ti mhepRiraskd TREDEGRFipdETshl04s 24-bit Shaetr Dedodlingy Fiteaint én dazeoke iTim¢ Beferente
ti-me durrable @ abdKifasiRoRitnes Refereficer TheKarasieUBad  Elénnntaoy Da)otpsarivertie Kasibké s
changed texBshd the RFdIBigARToRTation Aad\Eanibe camit withGut/ssofiatngrudioforgugaivmchpplimtiak e
list invitbatl mNi€XEe éyatai! §Othel mbaaokel Teft Elef@ntant Data()ci dligstrated ninrTubld 6. Thd
for broaggaasit deShitidngarepdul e 7.6, Transm tting and broadcasti ng of Karaoke
application with adverti senent as vi deo background and Karaoke audi o and
text scrol §inpitadeaseScro I 118s | BiteReld spRcifésO@ralAEch hatRe kext display rdvis foltRrddne s
no change fnﬁ‘é eh&h%ﬂ%%aahﬁwfe&éﬁ: OfT &M fefed stot meﬁaehdbﬂtlﬂefa\aui’t réfers ak gcrolling

program w Ll Be LI ansiidal & iQagsast ed. igure 8 shows an exanpl e of
that allowg 1SS s% fb&%ef?cpauggv;*ﬁ&m&ﬁfos QABiSvetihg OiHAp DAL kir 44ARARW text Bta
menu di spl Eg %egﬂ%‘ithgstl\g dbLak e L1t Jbeclﬁescmel%uow}ﬁgdwdes &e bithnip
for users Vi ew Kar ao nu List. Then they can sel ect | anguage In

or dt"hgeﬁ oA gg% o f L - hf% R, JP**%&Q“?‘%E%*‘ YRl e Rl KBhoiG e ahi
e codet 1 SR P??éﬁﬁﬁlt*asiéﬁ‘ftf‘?ﬁ‘s R e o gipbrh Bl et B, |

t he code f

countif.
D1 gi 1ol kaRedhel e a%é@ts{ﬂﬂsg?-‘v%e@awe%ﬁﬁstﬁ e é&g%% %*?ﬂ%‘n“éﬁ%‘%? o fisply

br oadcastef®- and it is also ni ent ent ert ai npent
for userd. 1591639 Langnage Code ‘%¥‘f E’é ’te ? 29% él aargdocQ P ﬂﬁls
to enjoy KAPUASHRS textislds.diach pharagter i1s cp ﬁ'}t ﬁ H cached
in and tb Hextabads hddejcqds, ggﬁrgng the text c araeter er 0 bytes to represent eac

24 | n t hicharpgigrdsdetesmined RrISO, 63 Larguaghd @} j nvent eg ar ag
Appar at us ddme Kwde r-rmsyl@%f@m@es ﬂ‘Ré‘FraB‘R*& ”tfﬁ‘?‘&b‘a% ‘i“g“’léi&%ll teXt CRYRGLST %f‘ﬁd

users can pbuntds 20ms¢x requests via back-channel to have their own sondg
transmt t edRost2 Te;@_d.@ggtbd— Thigyg-bit field spec1ﬁes the number of text characters in the lower display
25 CLAI MsrowWhat is clained is: An apparatus for use in encodi n
di gital TV-Feat Rixele Widthi-d Thisfabitifield deﬁnes the mmag aifrigxels for each textreharpster gd
encodi ng viTesn Pixel Width ailtipliplsc ket Finet] Height mustbe divisor & nent ary
stream f er Texe Pisiet Heightl +iThisc6 K fisldkdefisesrths number of pixelsnforn pachftext charaeten hejght.
sai d Kar aokEexs ®ixgh Width roiltiphybyiText Phxei#leteht muss be dixiser by 8. means for
encodi ng »KeBiamdpeCodext The tifmap)(1 binber pixel) fonthe sexo dispiby rogy, statting Srvimctop left, defining
Kar aoke sonfgsm feft th fight) tp bowoi digidat a to be carried in the transport stream
means for encodi ng Karaoke text scrolling information associating with said
Kar aoke TR8@midgTor et display Witf ®rollatigds d«dinbinahe Stae Display Time andTipe rGods fieldarn
interpretation on Start_Display_Time and Time_Code information is shown in Figure 3. The Karaoke
text decoder timer shall always start decod'mg from 0 count when it starts to decode a
Karaoke Text_Elementary Data() and each count is 20msec time interval. When the target decoder
count matches Start_Display_Time 3.1, for example at count 50 (1000msec), the two rows of Text shall
be displayed without highlighting. The scrolling information is embedded in Time_Code fields for
highlighting the text character display to make the scrolling effect. The decoder will use the difference
between the Time_Code[row][n] and Time_Code[row][n+1] to determine the scroll speed for text
character at nth position. For example, Time_Code[0][0] 3.2, Time_Code[0][1] 3.3 and Time_Code[0][2]
3.4 for row 1 are 75, 100 and 150 respectively. The text display shall scroll “A™ 3.10 starting from
decoder count 75 (at 1.5sec) to 100 (at 2.0sec), followed by “B” 3.11 from decoder count 100 (at 2.0sec)
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means for engRd At KBLaRks, By 09ram guide information to formprivate data
to be carried pQrt stream means for rmultiplexing
said video eI lﬂﬂﬂ!@“'l m said audio el ementary streans and said
private data ' ghort stream for broadcast; and means for
produ0|ng and encodi ng adverti sement contents into sald vi deo for

Kar aok & kag r3clserd., Aapayseathdsorallinglisi dong by inseetingos dpasel pext icharastemias &s between

def aul flime Code[O]tbﬁt 3.5nand T2me_CodeAl[GlpB#r as uwell s btwesnn Tane: Sddei@i[81i 37t add
TV- Kar Jihe CodefD]P]3H or mivub At the end ofsetalidhigng : Time_Code[1][6] in row 2 3.9, the decoder

26 remave diresteftalispiag aodi theglecoder pratess ppeats/with theareritart dispayt Timen Withviedso

el ementTimg Code field shd @amsdhaion Kfi20mbee feacéugt,ohie) chaximneh sotkd itinge wislsbiuo ofepflow he
sal d adgH).12 sseoE21tmiattes and 50.78sedef aul t opti on; means for encoding
Kar aoke songs to form Karaoke audi o el ementary streans, and storing
sai d Kahaodpecifithtib® dok£ o restriet Sthe ebRiidridub stathabasoder midul.ank up the de€ddeer ;
neans figplepefaibnned agd tedistdr) DisfRay Xiee indX Tindd) ¢ode liffolmation i fok OdisPMyindN and
associ aghfghtinfs MheS@irabkKadxa ThR AMMESwariaRthatinafes RGth R sterlf AApaBiitied AN IOnAken-

scr ol | igigplay (OSD) feRfufs BPberfohin Karadld PieSRodihg. Kar aoke ~server; means
for encodi ng Karaoke program gui de information; means for encoding
synchr gy s@hé]ﬂodxé&ftﬁhr REhHIR TP lispiPard thé S‘s‘é&ﬁldt&gmﬁ?d %e@&r&&k’éerxme ReferédtdiTsble

el enentRTKTH cedtdl st 3f dﬁﬁrtﬂé)ﬁﬁ'a&léxfex?&%&? Gied Wi HeRbRE ing@ ’Pef?fﬁtéi
means Qg Vi@ s@&ih {]khﬁ&geﬁﬁngcﬁé}tﬁﬁk{fsTﬁe i@ﬁl‘hﬂ th f?PraBi% i o
el errents%ymﬁtdg ogether wt e 3Sal araoke audio e erren ary

st reans, araoke text and scrolling information, said Karaoke

o o3 Sl 4 hcaemms &afdgﬁ&és%r{%%é %e,%tyf{asmnosg&& ag‘xs&for"atlon in a

d
for encod § erfegtﬁ?sﬁg ;&%‘Tcg‘% c%n Sal %msans
storing s tslcﬁ mgfz? § gjidio and texf dpcoding. e e r
further |W e°° mg_ ime ke JFxtRessinting TAYUEh sai d Kar aoke song into

said au o eI tar stream nrtal n efine
MPEG La < Reference i mcaﬁg\ %ﬁﬁeg@a? Bt q«t ey rf’é‘g % gquv
each Ofotlgeﬁ éabgea |tqthga mipimal gt@;ﬁ%pt latency and variations on settmg the target Karaoke Text decoder

27 timer gefgrgaces Bypicakgangparhdecesice in theymarketdigre the cansbiitf sepgsatingiinterupt inoRe
song; aleet processor whendetegting a,pndof srctionyduring dhepreress o fdiedng & pyjvaly seetighsSipesyie her
with safaraqkenidmg &efprance Table alwayy §t irae rawspert gackst of 1 §¥desese Bedatenay igvplveBdne.
4. Tivecesgine-the intesruptisinepre prgiligiable. Tedkaraoke Jdmel Raferance Tahle ehall baicarjediingthe
edi t i ngransport streaqa freqvketiyt to etlowsrgttiog eotndating of decoderaefergnceftime. her i ncl udes:
means for encodi ng said Karaoke text as pre-defined text code;
means f&or syndweizatjors of Karekadke with ehdiv,nie ienéagemist fegponsiblet fomsynsbrbeizingothe Us
in KaraglecTiche cReaference amHaraoke Time Reference Table and Start_Decoding_Time in Karaoke Text
Description Table. Figure 4 illustrates the synchronization mechanism for of Karaoke Text and Audio.
The transport stream comprises of Video 1 Packet 4.5, Karaoke Time Reference Table (Karaoke Program

1) 4.6, Karaoke Text Description Table 4.7, Video 2 Packet 4.8, Audiol Packet (Karaoke Program 1) 4.9,
etc.

The Karaoke Time Reference Table 4.6 is inserted in the transport stream at Karaoke Time_Reference
equals 0x0a0000. This table is received by the Karaoke text decoder who set its internal Karaoke Text &
Audio Synchronization Timer to 0x0a0000. This timer is constantly counting every 20msec. The Karacke
text decoder also extract the Karaoke Text Description Table 4.7 that contains the Start Decoding_Time
and Karaoke_Text Elementary Data() and stores them in memory. When the Start Decoding Time
equals the internal Karaoke Text & Audio Synchronization Timer value (at 0x020100), the text decoder
begins decoding the Karaoke Text Elementary Data(). At around this instance, the audio decoder
receives the audio elementary stream from the transport decoder and begins decoding the Karaoke audio
4.1. The text decoder decodes the Karaoke_Text Elementary Data() and generates the Karaoke Text
Display 4.2, 4.3 & 4.4.
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means for mtngrsﬁgemag]ggi epE -defined text codes and said tine codes into

MPEG 2 transpo St use in digital TV. 5. The apparatus as
in claim?2 MHW&H] H' ns for encoding and editing Kar aoke t ext
and scrolling rther includes: . means for encoding said
Kar aoke text as bitmap; means for encodi ng said Karaoke scrolling

i-nf or mekhiedunctienal blaeks o6 the digital TY) saseiver constructed nmccerdande with ghednvention is showadmn s

f or i ntEgraf.iThy foai-ahdmddnie$0hdemainiatestandehacmed decodett the RPE@uPsigmahtogpaiute the

mul t i plteansgfoetrstreeme5020 Thb tpnkgdrt dEbbder S@. extracts'the pivady settion titdes comprising A 1CR4HkEY
Kar aok eCurmexit Giaide fRableq Kiardokd dexts Guide Table, Kapoke TextsDesoriptionli Tighle, Karaoke Tifgans
for encReféreigte Kabla@i@Kbradﬂ@lmQEDmﬂﬂoam&ble from the transport stream by identifying the unique

28" combinRé3 Sof e 13eHIEPID gl Feablealk AVle the MftcHing trfsbom pakkeelenccifiRred, the

means feinsRRCdRebdag seRitsted @E palhe kiibn BbRA 8% dyElicbumiE 565 viaSts uedi&téaqﬂasoué or
use 506 dnd subRqutfdy dfforms the host miBBGAScedsoF 5630CREIHAS HRtdprdtedsaokes ﬁé:‘giﬂs to
scrol | i iegiebdhe phdtd suau&ﬁmblermncqﬂ clicuffer 505, phiS& thétablRE cILBIRE &r valdid

means  Oferhéty §uftbihiis, SRd tak s ril A0 GHAGE LBRET QifentsSA thY @ycﬂefbhﬁ@rdsog
codes  memg %ﬂé’vxﬁ%ie%&t‘dﬁ& g@@ I‘h@ l?ét@xt*gﬁ& 8K 8ind Sfimii G R hfiva Q%é% Or
decodi ng % decoded. ﬁ{} s%?gfﬁ ¥he[@ﬁ Scrlén éy (OS &enerat

appar at i Héﬁaﬂ eeﬂ&p gig, Karao ext Ierrentar

appar atu iNe nmeans for encodl ng Kar aoke text as b|trrap
means f.% encod n ali Eg{cggle(%yt&t di.sp Pﬁ egg S ti rrr:?g%gn

Seron i lqaﬁ i ,;?%gé hir 1 7%; o in? %g -55% cwg s % ed
geg%nf bgg %3‘ E %ﬁgg %oas) ghat pesglec sc

8. QS 8604 1te) §lefQ§D &Fs@era O Skﬁa@%ﬁ Kgraoks de%}a&&me dl%tai ‘ﬂd"&p?t@ﬂla‘{lﬁ s

i ncl udi ﬁgl audio signal 516 from are send to the video encoder 514 and audio DAC 515 regpectively to predyes

for ext basehand yideesignsk 51% andeaydio| sismaln¥1dr Yheshasehand videq anshaudipusigngls are used by the

el ement dideo, sudieandsTV dsplesodisuitny 339 tongegeratd ¢hei T displagt andispunidar aoke t ext and

scrolling informati on and Karaoke text and audi o synchroni zing information

from t hé Pighal Ianacke Broadeastimg applichitigh twith othér AVapmogdams within one R alremndl ds shown

decodi nfatd@aBdTia rcamieatiqgrab digaah TV ipteerams§ @Progedmsoh afd 2) aiesphitiplexeg along with the
Karaoke program (Program 3). Within the Karaoke program, there is one Karaoke background video, one
default audio and twenty Karaoke sub-programs (Audio 1,2..20 and KTDT 1,2..20). The default audio

shall be played when Karaoke programs are not selected and it can be associated with the background
video to deliver advertisement content.

Assuming a Chinese song of 4 minutes having a total of 400 Chinese characters (including spaces) spread

over 40 display rows of 10 Chinese characters each, the data of Karaoke Text Elementary Data fields
shall consists of:

®  Simultaneous_Scroll, Text Bitmap: 1 byte
* Text Data_Length: : 2  bytes
= Start Display Time 40 bytes
» ISO_639_Language Code, Rowl_Text Length: 80 bytes
=  Text Code (Row 1): 400 Dytes
= Time_Code (Row 1): 440 Dbytes
= ISO_639_Language Code, Row2_Text_Length: 80 Dbytes
» Text_Code (Row 2): 400 Dbytes
= Time_Code(Row 2): . 440 bytes
Total 1883 bytes

The Karaoke_Text_Description_Table fields shall consists of :
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avai l abl e Kaﬁho&leet omeﬁmplaua enabl e sel ection by the user; means

for decodi ng deo el emrentary stream for di spl aying the

Kar aoke backgr rti sement contents on the TV/ nonitor screen;
means for selec |ng d| ng said Karaoke audio el enentary streamto
pl ayback Karaoke audi o, means for decodi ng said Karaoke text and
scr ol | ingTablé dd natasorSectomoNumabes: wi t h t he said pl ayback Katesoke audi o
t o gener aiaraskhy Applicatomodd &hg t ext di splay on t op of2 sabydesKar aoke
backgr oun@tari Dewdingitime means for decodi ng sai d Karadke byest and
audi 0 syn®afaoke TextgElemémarpedaton t O synchroni ze di spl&§i nigytaf sai d
Kar aokes SiORE: al ong text display with said Kar aoke &dudd 0. bytes9. An
apparatus for use in decodi ng Karaoke Text El ementary Datea—sard—

appar at us i ncl udi ng: means for extractingalKar aoke18sgngbiage opti ons,
Kar aoke text codes, Karaoke text display informati on and Karaoke text

scrol | | peittiphtf RTD®S afNtrdnk@ifed avet the spread<af aqkiauttexs alidve BRNdeR6der B8 lréirieve and
neans f &Hco&i@@%&%lé%@ﬁ@r'ﬁﬁﬂ(ﬁcm&m 4erfievaPRid @6eBding when the viewer switches within
REPL ACEME TintelBk. [The first KTDT may be transmltted 5 sec before the start of the program and38 on. If
neans f ipdee Q'gdsﬁ‘lﬂtea %V&y K@rs&ogn@n R is & AStEISof 129 iRk B KT s %gex}%ﬁ BAtES. This work
si ng- al gRg, have 45552%¥fes of Karaoke datdB& Ssoh@bf 4 mbfitks 30 1§1€3'4%1§§r@&k£1d}o he SR

i nfor mi{rﬁxﬁ itle 3t 'reﬁ@ EUbOH 19 ﬂi for 2 ch LARKE SicRE with QEDT Sbbes oftf! be about

means f ogdagasl Bk )y ﬂaﬁ 94 {a% G sbﬁ’é% Be &

Scr O! L g lg @ﬁltl ch@efﬁ %rf l§s}’s el Pro tor

:Jflgl Iugl %r ?ﬁ?ﬁﬁ)ﬂn; gg%nrg ‘3 rogga age op |é’§bsl > t(B’ke
_ g aok on%; aEd te tonc a)} the au %a'tgl

text  co |n on and Kar aoke text

z;;ﬁ's';g%l Y S g0 uz%@ o i % e 1
%‘i{g e 1;? e AR s P o

d| spl ayﬁ?fﬁ“%"&ﬁa'e Kar aoke sing-along text; and means for
decodi ng sai d Karagke text scrolling information for creating cursor

noverent Jfgracke_Application Gode ddike $6-Bif uaifwsgentifiation. Setto 0x5438 appar at us f or

use i n AedS8iHY_lkeguagn sodrex (This nkih figkdycopaing 3 charagter 1SO 639 4 Tm\%&t Gpde of the
i ncl udi ng: following text fields. Each character is coded into 8 bits according to ISO 8859-

REPL ACENVENYungherByte_Code -- This 1 bit field indicates the number of bytes to represent the text character. A

‘0" indicates one-byte code and a °1’ indicates two-byte code.

s Text Pixel Width -- This 6 bit field defines the number of pixels for each text character width.
Text_Pixel Width multiply by Text_Pixel Height must be divisor by 8.

s Text Pixel Height - This 6 bit field defines the number of pixels for each text character height.
Text_Pixel_Width multiply by Text_Pixel Height must be divisor by 8.

* Font_Data Length -- This 16-bit field specifies the length of bytes of the following font description.

* Code_Id — A unique code representing the Text character.

»* Bitmap_Code - The bitmap (1 bit per pixel) for the text character, starting from top left, defining
from left to right, to bottom right.

Figure 6 shows a method that the Karaoke user can view and check Karaoke programs that are
broadcasting currently, or in a later time period through the use of OSD feature in the decoder. The
program information is available in the Karaoke Current Guide Table and Karaoke Next Guide Table. In
module 6.1, the user may choose the desired method (via program numbers, time slots or current/next
time frames) to navigate among the Karaoke programs. After that they can select songs base on program
numbers in module 6.2, base on time slots in module 6.3, or base on current/next/next-next time frames
in module 6.4.

In module 6.5, all songs within the program number selected are displayed on screen. In module 6.6, all
songs in selected time slot are displayed on screen. In module 6.7, all songs that are broadcasting in

current time, in next time, or in next-next time are displayed on screen. Finally, the user selects the
desired song as shown in module 6.8.
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31 means for extract| ng Karaoke bitmap data, Karaoke text display

i nformation ana'hlsSheetHaKggegR text scrolling informati on from sai d Kar aoke
Text El enent ary #eans for decodi ng sai d Karaoke bitnmap data
for generating gw!w ﬂwL al ong text; . nmeans for decodi ng
sai d Kar aoke text rmation for di spl aying said Kar aoke
sing-al ong text; and means for decodi ng said Karaoke text scrolling
i nf or maFigare T tilusteavesad method that allses odef ito glaed h @eduestrbyskayhgkifaraakieecode nig- mklong
text. chadnel, andtheq i progiathinell Glaraokelist is ctieped atvgrdieilyn Moetuledxl is Fbrasans taplyce a
Dat a, sgdgdest by keyingaRade ot their 86ng) dtidmodule 7.2 is for Karauke séroer te adceptahd dode. Mddaiek e
bi t map ¢atwil ckek dRkeubs WithGrefbogrimined Kbl (8t fértine period an@Karadie slo€ Xf there is
scrol | pehilablt Qp4¥BYA Bhn of GiMeSiratiokand Mamoile¥bt for @ERiwsY tHaapre-programmed LisERANS
for deceglingéh sairelpipfaaied, ShowAHPmE@Ila7 8.0 h eiﬁel Broptalnied KAk RRK EstSh RGiiti-plexer is

al ong 1t g} :updated for the"BRRSchhes GE GOEN18 7.5 for Bbrdrdéaafiee I @ivtuldi %) Fihsmitting and

i nf or mi'iafog.@c i o K%ﬁb@é’d fica%iBh With advertiskAént ad-AdSd Bagkeabudd Gnd BiraokeHitflio and text
means f Qo ieﬂ gmstﬂé f@ﬁgﬁmﬁﬁéﬁ Kbl lidt "G thé¥é & AR Ehange fd?rth&KﬁﬁBkéqﬁe-
cursor xgéatmtt@ Wifl b8 B Rmitttdd0nd bRAdbabtext - 13

appar at IRS ror use |n enco Ing 1hteéractive digital TV-Karaoke, said
appar at xaxt.}ile of thatjgz]%ys L sers to search for a Karaoke song through batk-chaReingnd Or

cl assifyi Fle BELRE VORISR oke
l%%o)in g .2 Aﬁ&l Eﬁ&t tﬁéusﬂﬁﬂq% KALacg{ S

m

ﬁ Qe
e T Bt
? eqﬁ\e/ 2![ tc 1 g:"ga gerﬁ the it aln?o'?lg iiglqlgﬁ @l the {355 afe 15?5‘5‘

ren
t he dec ara rglrrsa?ﬁ d ?eg er| Sb d
mul ti pl é Fﬂ%ﬁ?@“gb‘t’t t shal | be pl ayed presently, next or follow ng,
base on sai d index codes returned by said user; means for multiplexing

Kar aoke audi o_el enentary streams of said requested Kar aoke songs registered
i n sai d ¥ar adkEects S Epvemtion st into transport stream means for

mul ti pl exi ng Karaoke text and_scrollj i nformation assogci ated.to_sai cL

r equest ebhixiversion pseyifles iy vefy &t é‘#“é&laftdnafg%ﬁ“de e Pigiteb Kprags: Bropqsasting; fiycgn bring
t r ans porecoramie arefit andraltepisto formadensters; Fddk isidposgrycIonyRmient Ayl YeRy Bichi entsTpiRpgnt
use in decedisnbhis isiachigved b RE2ELNGIMOre RSO 0] paoke dvas 1@ pRiox Kagokedriagien hext
and scr odit, korxchangoadvertisementsiie be eackedsipand toce ed in ys¢Bns for nul ti pl exi ng
Kar aoke program guide information into transport stream means for

mul ti pl el they Hisemiohethei ceolied end decodingsefi taninfestediKBaraekice Abprratyy Gt &e \aimply
advert i simpbmientednKaadkeidatabast ris eesiip builts srdewsars camgplace theirrrequests visr baglkichkaonélrig
sai d Kar lawk eheitiodt org teamamitted at rafuestaitimesai d Kar aoke audi o el enentary
streans, said Karaoke program guide information, said
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33 €ﬁ Grb BXL R edscrol ling information, and said synchroni zing

i nf or mat iy | n digital TV system 14. An apparatus for
use in iwf |“H| m TV- Kar aoke system said apparatus

i ncl udi ng\\h for keying in the code for Karaoke song by using
back- chann ‘to re juest for certain time to arrange certain Karaoke
song t obe bBB%R':H SERIPTION OF THEDRAWINGS checki ng Kar aoke Program Li st
and changing the said list if there is no request done before for

t he san®iguterishewsa Ryipr Art of ConventipnahPigithld€aracke Braadcaating. ng and nodi fyi ng t he
sai d KaFiguie@ shpwspandimtodimtentefdudnted Digital KaratkedBremicaitingquest from users;
means f Bigurs3ishowsway Ithisgration ah theepe of Statt Displayt_Tene dnidifime fCodl Enfermatiomo

avai | abFigursgabews an illustration dneSynchpénizigeKaraske Teetrand Audiodn KarankdBexp Degpderm
sl'ots; Bigdre 5 shows the fimatienal blocksoofT the nligitgl TWereseiver comstruetsd ird hécdrdag@NPite tieON
of the maentione- pr ogr anm ng. 15. An apparatus for use in

decodi ngiguretécillastratey Fiethingy df Bre-prdgricamad Karaokediréeram List viaj$®. at us i ncl udi ng:
neans f Bigurl7 iliitrags KaraokeSdag Requestithrolgh Baokichanfél. Kar aoke song title from OSD
| NSt r UCFighik;8 shows an exarfipid BEsehRhing G aCBdd ¥ Kafokdsbna B4Rd 5@ Behg Titik.e based on
pre-cl agabié i Sitiws @ Blustiation of Dath SBHtaE Of Kirabi@Tatabadde Cchar acter/two

char act gagié DIRSrHEA PASHoSed syntax foP KafeBkd @ffent Guide TRNIY, Or the same way as
convent iTghlab illtkAQiaGHreoRdd syRthk R Karaoke Next Guide Table.

REPL ACEN& 4 sitisates possible descnptors in Karaoke Current Guide Table and Karaoke Next Guide Table.
means f %blpgmﬂsﬁjdt@sgh ogosdd Wnta i Kaladke Plut Dgﬁﬁ W%Qngs w th their song

titles Table6 1llu§ aaﬁfbﬂﬁge&?nﬁﬂ‘o?ﬁarafo%T Interactive selection
?nd re- &I)?propﬁ)sedsaﬁtg. forK aoke'I'1 BfencdT éSpl ayi ng Kar aoke song
I st wi blEggﬂ) slah agﬁ ¢ (ﬂ% ﬂlﬂatlon with otfie p{:o m One

hanne in
next - ne giad °|35%u1at us
as in any o?niﬁﬁ a Saep %F’d’%n“gs C alfoﬁs eﬁoéllﬁnow%l %d?rﬁins used in
di gital TV-Kar aoke is applicable to digital audio broadcasting, |nternet
Kar aoke applications, and any other forns of digital Karaoke applications.
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