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- [0001] This appIication clainms priority to U S

rovi si onal |ication No. 60/934, 723 filed_Jun

TEL SIOlétrCeON HEONER Qe SYSTEN AN MEFHOD rWIT%I CROSs-
entirety. FIELD OF THE | NVENTI ON [ 0002] This
di scl osure rel at BEATFQRY¥ECATRBHANSVi si on (TV) and
nore specifically to content nanagenent of TV and
vi deo signals. BACKGROUND OF THE | NVENTI ON [ 0003]
Cont ent CROSYBRBEERENCE 01 RELAGED APPLIGAVEIN known
in the information field, and generally refers to
control | ing use of aydio_and video material . O o
[0001] <3l appiigaliA CRORY PRPLDIDS) Y EEOYiHAN\APRECEIO8 NG 60f834,723 siled
video signal to include tags or trigger bits or flags
June 1510 hardlgh¢arporated hierran hrtefeieabe wdks dpraised by vari ous

downstream devi ces. One aspect of content managenent
is copy protection, typically carried out in the
anal og donmai n. GaER&TaOFTIEDpY VENEIEN | on refers to
nethods and apparatus for processing a video signha

Kj of acce abl.e yi.deo recordi ngs d
fo002) | Sty ks i dPied ¥ SronBrat AT Ehpigrat8 she gt conten
[ 0004] The broader field of content control includes

managemget T s andwieesigediml i ant devi ces that are designed
to include circuitry or software that detects certain
predeterm ned signals (or the absence of sane) in a
recei ved vi dBAGKGRAUNDHF gEISBREENTE)Nabsence) of
the particular signal is interpreted as a command to
e receivin evice to en [ :
100031 GEn R annegefr B Bieh e TRBPI e higloH hs G R o feia, ana
sone cases, this control |nV | ves nerati onal copy
generallj gl g dmanit Y Eset AR angRiRoATRGRALC S5l nigh Al gantrol
but subsequent generation copies are prevented. Such
involvesgopdifyiaga vidpe sigppl th @g@tpt% tegs @i tgBgaa|bity jog Bags which define
signals of the WD 2008/ 157056PCT/ US2008/ 065861 types
how the seeliad ay beleed vy diasipus doknasab\issican dOat sspeat dfeontent
types of television signals, including high

ma.nageﬂeﬁtlmb&pmoteetlay it iOdlly HRAGSEoWRH theS@RldL Hohat, 6GeeRl copy
control "systemns typlcally require dedicated circuitry

protecn(ﬁﬂ%{’e% tosrﬁgthwﬁsrsﬁl E&ﬁlsrf‘éP gfogé%&gdae% é}%é g(?fnﬁﬁ}lt r?ﬂﬂng of

I nterpret SpECI ata pro I t O SI gna

ur S ent nent ] 0005
aceeptaby gy BB oE AT F S TGP E R AR B OB AR
Cont ent Managenent for Hi gh Definition Tel evision and
ncorporated her e reference inits entiret
[0004] {hebivaderiis] ct:%ﬁﬁoe ﬁ%‘ﬁ&dé‘?ﬁ% ESURE ?’?1@ lst A8 %hﬂﬂtt grvices that
definition tel evision video signals using tri-Ievel
are designgd ¢o pwlhslesirawitiyios Sbﬁwerepbatateé@tm%inrpr@%tﬁreﬂ@deﬂms (or the
inits entirety H gh definition (HD) television is a
absence Wekdmdleh b dedived dedeosdi@ndlaThe pidesee €or dbyqaice pbll tie partichiar
video field tel evision signals are processed between

signal 18%\61‘59@@(1 Wi E6mBAAnd QS (1eS bbVcadhansle o idHisit &3BRiing, for
tel evi sion standard and/ or ich may be receiving
1nstancesrﬁx%t S%)%H%érf aarnsﬁﬁssio%f %' gfng Qa&% Eg&ﬂﬁglrmvolves generational

transms ver the air r b .
copy Mg PRO HEPLETET BT SO A C e it sgbisgpept seperation

el | -known so-called | egacy television standards which
copies afeggetragd. Sushsepy menagonsagis appEcabigitogbgie yideg signals of the

operating in the anal og domai n, including NTSC, PAL,

SECAM VGA and ot hers. Also i ncl uded are the various

newer digital television standards, including the

720p standard which provides a picture with 720

vertical lines each with 1,280 pixels horizontally.

The p refers to progressive scanning as used in



[0007] Currently available TV/video circuits and sets
accommodat e various TV resol utions (standards), and
wo ®be7ésai | or each TV standard with specific @®CT/US2008/065861

progr ammabl e copy/content signal (s). Wiat is used in
terns of copy/content control with a conposite TV )

types useqd ghxides medida sugasd® ¥ Ps pag alspgipeppipenel ilsyisiaapgnsls. including
directly to an RG or conponent video waveform For

high definiaomplevisaorc dlese staré pephsioatad copy cositnghspistehoy typiophjy require
control is applicable to NTSC or PAL TV, but not

dedicate@RPhiesne/ck foffwSeh arateiivk dedeo ot afidrintdrpict special data
| acks a subcarrier signal. One enbodi ment operates

provided¥ fle Vﬁfe?@igﬁafrfgrﬁ per S oh@ht MhdideMehd ni tion TV. By
- mappi ng frodm one TV standard's copy/content contro
signal (s) to another, a cross platformsystemis

o005 S8 Ree} R, RN T D SO BB E5h PN e

o emenfed by reception of .a transmtted. signal such
for HighQERHOR 1 EIEPBAREI R B g e ereCase 8 QPR direeted
lines (DSL or dial u L@%o recei ve data or progranmm ng
to contepfiharagameeiin the wakm pg deBpifios deledsion vuise simalsivging|tg-level
for different TV standards including HDTV. One can :
sync puladssandss picerpohmed berbinghyr @fdrenceiimfto pmtatiyo High denmidpa (HD)
and/or nenory (e.g., solid state, magnetic, and/or -

televisiddR§ k GRIDdefiRBEl vides staln@ardl MIREEVEORDicELY af theRideo field clevision
information to programthe copy/content contro

signals %% g#b?:gssgr‘f B&%e{'g icg—s\évﬁit(c:f(i: ﬂtg Zl%?ﬁ@gg%é?#%i adh@x% to the same television

guration copy signal s and

/ or
etecti.on of such signals for .qultjple.resolution -
sandare SOF i B B Fete i Bt Gerp LRSS S JaitarGy Pretevision
) mappi ng copy/ content. control_ signals across diff reqt__
is a typepf vadegnaraptrd fps transmaigdon ey ihe 3itthy sehls: Wt yagllite.) Television
system A secure control system does not allow for a
standards Irefeptodiogt theovelhrowah bo-salladdegags tdenision spdargpwhiph has been
recogni zabl e control signal, such that conversion to
around faR@IdiRItirkd anbigandrdlly dperdtingdn dfe gpnlidontadd imiyding NTSC, PAL,
forced to output the converted video signal with an

, SECAM?iQ%Q faﬁ@ BHEROTHISH InchRRl AR the vaRGks nelW P Bahi BreRich dishdards,

Irst aspect of the present invention, there is
. . pProvi4le t verti j Sk -
inchucing YRGBT Brosf B G 126G SRR coch with 1280
) conf or m to a first television standard and ..
pixels horizanipdiyn d he e tEht LOoBRETSHYS FEBIRRAT B 1B SAVBPET AP Rk
recei ved video signal to conformto a second _
HDTV Ghighglefigition tdpmg i replaeing dnplgs stangard (NER(-ap thegUniiegefates)
". signal content control information that maps to
televisiono Soartvhaodifiesint HIVDVY femaonare eingedeptcd by ddfferemi@ountries and
signal according to a predeterm ned function; and
croups dPébRtibd 9iche usiaR \ieéesk frirdemtdl gidlthandabd witheegmppaekision.
to content control information; wherein the content
o L nf Con | , . : Do
Digital 13?'@12%?:) ggl% Qe ﬁ?ﬁ@ﬁt@lﬁgﬂg{bﬂ%é%d@&& 8ingPAcekSrifN@e same

, contr ul at signals, pseudod

| ses, col or r st di fjcatian, A u
as so-caf el SR seif B JrelicEP St ot Ay ] Boaccas
~interval nopdification signals, or tri-Ilevel_ sync D
televisiog) pefuallw@afimentaiths Heb ) %k%g!e%f? diffegeniiretyiior H’é’agaarﬂ- fglgvision in
control information in the output video signa
digital fotinfat.eCarremtbymHIEY represangs atdgast siyiofl fwss eighigkn fmrowisdi ng
to the predeterm ned fwtion. [0009b] According to a
second aspect of the present invention, there is
provi ded an apparatus for converting a video signal,
conprising: an input termnal adapted to receive a
video signal conformng to a first television
standard; a video convertef coupled to the input
term nal and that converts the received video signa
to a second tel evision standard; a detector coupled



function. [0010] One enbodi nent of the invention_
encodes or nodifies video signals conformng to one

wo Ros/gsTpdeural ity of HD (high definition) TV stmmnggsxes/ossssl
TV signals conform ng to each standard may i ncl ude
one or nore nodifications to portion of the HD
signal . For exanple, e@ Hﬁﬂﬂﬁfvfstandard may have its
own type of nodification or a nodification that is in

[0006] C fksgﬂttlﬁk!ei[b(}g RgYe 5L eﬁta‘?}ﬂ:@& rtéj ogz%gja]donéﬂ%(gﬁrol system

Iment 1S an apparat us or provi

v BERETRALE AT T B TS Db A

signal with nodified levels in a portion of the
management mésralatier mechas dlags.sioghal bifsedga; CORNPEYICHRY Steaalet ntiyl/or
with specific copy/content control bits) for at |east
modificativg HEPENS. singadanthr(@néent cdhird! §inaludogiviope donticd eboaefdrred to
audi o signal.) [0012] Another enbodinent is an-:

here as éRRafaletsod) fédhigh aaidasn TViginidiehkgietiio future TV devices such as
copy/ content control signal along with a providing a

TV tran%ﬁfégpg ?% %Q%dn.@la{dré) e loPdbts ﬁ{ 1DfBC H{Sgﬁ)@ gl [nan qf&ﬁuse there is

st an inition conte contr signal. [00

er _enb re c
atso a nddtdBorfBRGHE "Eileyo Tl WRENE ath af B EENTSG: ?%% '%E A
_ signal with content control gr coqg grotectlon

VGA, et GriscoRfesh @oqul I5vstera is pgsded to combine the legacy standards with
2008/ 157056PCTPUS2008/ 065861 capability to detect

newer Tivplligh¢radefintios standaugs Bm:manE@pslf&Qal 108@w et ferpentent control.
this may be a detector or reader device or software
programthat is capable of detecting signa

[0007] nOditenttyaivadinsle TV /Sldcanitdits 44D, sefFhecommaddate variahe {IBC tepolutions
may be inmbedded in a particular device or circuit.

(standarti®0 4] al¥@tailan@icharv sah@adi REMH speéifia of pgtahmdble boW@ontent
devi ce, and/or receiver, which receives DTV (digital

mgnal(s} %\ﬁ O in! Bl B /glr)%nngafo%ﬁﬂ Qleo &PI gte Wg{ 51 such as

I ncl udes a converter u0|ng a Sca anal

NTSC 06 ?%r[g ! ggﬁ &Fg\é\p}gg %@bu %%?)P’%Slqeenrt S’MEP ?N%vepd‘m For

for one or nDre a nal og_and digital TV output
example, g £plog sEpe v bragie; sgﬁﬁaf forsape F%litEfﬁ & anplicthizto I%I“h‘éc or BALTV,
content/copy control aspect, are routine in the
but not dipéikahly taGneorexenept ’EVr’xndebmde@fg@m thaplackine pfocarrgpeighile Pne
HDTV signal with the capability of adding one or nore
embodif@eiyopeiisivath edrgnalTy itanddiés BPRM¢hsieAniiandV.FBY mapping from
exanpl e, a nodified HDTV (and/or SDTV) type signha
one TV E@Mddr&%'c%ﬂﬁc&ﬁéﬁtfdoﬁéoﬁéi%&‘m tosaﬁ).:he@ ONUBRLHIARRHN Hem is
(Autonati ¢ Gain Control) pul ses, a data signal added
-4 0 an overscan area, rai sed or Iomered portion in an
overscan area of a TV picture, and/or conventiona
pseudo sync pul ses. For exanple, reading or sensing

any of the nodification(s) ,in the HDTV si .

10008} rﬁémf’fmftﬁmgogta%‘aga?fé BB FTerg i el g o may be
gnal Such video conversion is routine and. is_done
1mplemqj1§«eqjlpy aeRS IOy adrangeiliedssagnsl Py asfviarhibar; s(agghtgn@ltemet cable, or
fields. Commercially avail able products such as
phone liper {HLnoird ) &y ecsivd datahirgprogro@iibhg Mientatine tq configure

devi ce, and/or receiver may for exanple, process

copy/cofie@i@ngrol fighals fflduG e VRtial e thehidgia B TOL Py ¢MGalso store
tothe US A' s FCC or international broadcast

[ r

the con@ﬁ(%qio&l lgi%gntgﬁaq Iﬁg néag{] gnabfmeaag%gg%Pga gca{eo If\r/llagﬂé}:lc? Gnd/or
quadrature AM DTV, ATSC, multilevel VSB, QAM
multi-bit, PSK, AM WFi, WMx, and/or FM al ong
wi t h anal og NTSC or equival ent conposite video
signals, conmputer conmponeng video WO
2008/ 157056PCT/ US2008/ 065861 si gnal s, conponent vide
signals, digital signals such as HDM, SDI, DVI, USB

achiev



[0018] The content control nodification may include
any conbination of: one or nore positive going
- .pul ses, one or nore negative going pul ses, a data
. signal, one or nore incorrect color signal s,@:oevel ol
.. o Shifti ﬁggﬁn ibh YiFoRRstioarto peupgaam v dopyispntent con
°Phcal)’§ﬂﬁi?§qtﬁg)9&l?entg%op rtion of the video signal, one or
.. nore syn¢ pul se | 1 gat J,0RSurhSod(of cO®FEdnket control signals
signal achRRs ANy ﬁtan(iﬂ ‘0 %ﬁ%%iétogﬁ , ad(dedﬁlg?gnal(s) to at
| east a portion of the vertical L b &M updated.
and/or détbetitiniof gushsignala FEray ﬂH’S&F@ﬁ‘%&"“&@]@ g?%ﬁ%@t of at P
| east. one cycle of incorrect phase and/or frequency,
_ ' - nodul ated signal that is added/inserted.in.a i ‘o
. [0009] oA gbﬂmf\mmgq:@y&on%@@ql‘ S][gH%].S a%ss (%fflercn?'re%ga&.ldgllas 150
= 2008/ 157056PCT/ US2008/ 065861 nodul at ed si a{ml‘ may, 1e”
add secuhlli\;f{dtﬁ@ caityblGesBinn A samradontrobensterAees ARkl At fogg logppole
- . FM frequency hopping, PCM PW PPM spreaghspectrgmto
Whah! RSk /BPSKrechSiizatREGiitrohsighaly such ghat craersion
sothata&ﬁ%@%&%ce inctlyﬁgi ng o%jeizor nore control bits, one
_or e .configurafl | t Sgorciadb Qutpubeelcbieertef @61E8]signal
another ﬁﬁ‘i‘f{;?é]s héﬁ%‘i‘)dd‘%n%rﬁﬂbﬁﬁ%%gigo in t hetpﬁleal m of copy '
_ protection various, TV horizontal blanking interval
with an addgd sPPYERKEH SRR B8%y ont porch) nodifications to
~ one or nore HD TV standards. These HD nodifications
may include any nunber or seri.es of Siti L, Qfethod of
[0009a] nAgairdive igaifing apRAct et tag FFAFY MY IH%D[%F édl %rﬁgﬁ@%gc FROTOL
porch in addition to and/or in place of the &?&k ing {0 a
convefﬁlféo‘f Giled siba@s corrprising tepicts, ofoiseciving AORdEOEIBY Pores
- P

ul ses (or HD pseudo sync signal (s)) may be used for

. .d L&Ra B¥d fhe! ontH @émrol feformatwd ponyefting the received
ﬁrs‘[telc‘agl&ﬁ%{ﬂf“g%?n contce%nt rol purposes. BRI EF

... DESCRI PTION OF _ 14 RBRE IndRidiny @ the sdrvesedivideo ,
Wd30318;‘.g]asfﬁépn§’§‘ggf’gtsﬁg&ﬁ[% 1] Figure 2A shows an encoder
or nmodifier. [0022] Figur %\ﬁﬁ]i S Medh @A tfreceived
signal cogtegheentysl gxfpasévfrt!on[ %’3 %%p?:ﬁ}gcérg geig S 02\4\/5 a scaler or
' transcoder. [0024] Figure 3 sho modif i Ak
video sidriajarcerding tiowsredetermpings funciey; ,Ouialﬁ%?ga%??ﬂ‘”gﬁg?or °
software. [0026] Figure 5 shows sij gnaItE and/ or trol
signal wiRf inaBpéd0 dontent eingrod infofnedRp) WhFTGHY e BOLFRRRY™ O
wavef orm nodi fi cati ons to one or rmorg%_ HD si na:}lr (s).
. 00281 . B guhgdeoonhGissid oFA-fBIg, eondr ghm@fh%fﬁ S a
mf"‘ma‘%o %‘?L%il al OV%:HZOOS/ 157056PCT/ US2008/ 065861 [ 0029]

. Figure 10 sh LAt AQQ illscs) Hack porch pulbsasg abered sync
pseudo %’8??9&%?% °B$’6§§§Sﬁ%§&[%g§b] Fi%ur es 11A and 11B show

a color stripe,.detector or a Qs wittP@3dified levels;
pulses, ianjunginteryal med i%g’ns%%%%p?nﬁ%?ég?lg ?;ﬁe Wor k. or

di stribution systens. [0032] Figu . RPNt i
and whepeih dlnti ortend contro] IHEDEHAHER F8P%&£f%§8%§@‘r@%é¢%gg§ . tin
[0033] Figures 14A and 14B show transform ng from one
the inpuf Vidsb sipdal stcoalimotthe pradeterpiied JudRBent control or
copy protection signal(s). '

{0069Db] According to a second aspect of the present ir_wention, there is provided an

apparatus for converting a video signal, comprising: an input terminal adapted to receive a

video signal conforming to a first television standard; a video converter coupled to the input

+erminal and that converts the received video signal to a second television standard; a



[0034] Figures 15-19 show mapping relations or

functions in matrix formfor various TV formats and

content control signal (s). [0035] Figure 20 shows in

a tabl e an exanple of various signal nodifications

for different TV standards. [0036] Figure 21 shows

exanpl es of content control signal mapping in matrix
detecfop congledm the fpreteaningl frfdethatrdetert @ntentiegndrol jrdgrwtion in the

Fi gure 22 shows a reader or detector in a block

receividAGAR Qi H29-38donking W6rol Boshonviplal ek @tect@aimdelit @enerates
in a block diagram DETAILED DESCRI PTI ON [0039] 1ii

conte%f; cﬁo?ﬂr%f‘ﬂﬁ%&ﬁ f&htﬁg RELong @{anﬁﬂ}ieﬁ‘]ﬁii B8ps 161 dlecRE according to

t I gura o it(s) 1tna TV signal may be used to

et or ovide one.or nor Ny ' t "

apreiﬁ‘é?’“&%%f@m'&é‘m’ ARPRBTer SR bl Bt R et Shbining
efinition may be | ess than 525 | yid [ | .

e Sk o P A SOhERS Bl o
the followng tables is used in exenplar

terminatioodpled it the commwm@ém/cpmm&%@;mgh the

1 Mode Control Bit Listing Routine On/OFf and Mode

conteRetdlol BfomRdhah theanghunvideo signalriobne 8f dilag control bits, modulated
NJ 7] Reser vedCPCO[ 3] N( 6] Pay-t o-tape

ignafd kPRt ificaki 7o
siena e B L e R By R RS T g e
altere?%a@iz,senlﬂges?gfagki?@ riI(l:tQI'VFE)lP l‘n%a]ﬁic%ﬁél? Eifgnél% -V R s(y;gl: B‘]ﬂses with

modified levels; and wherein the content control information in the output video signal

differs from that in the input video signal according to the predetermined function.

[0009¢] According to a third aspect of the present invention, there is provided a method
of processing a video signal, comprising the acts of: receiving a video signal conforming to a
first télevision standard and including content control information; detecting the content
control information; generating content control information for a second television standard
carrying content control information that maps to that in the received video signal according
to a predetermined function; and outputting the generated content control information;
wherein the input content control information is one of a flag, control bits, modulated
signals, pseudo sync pulses, color burst modification, AGC pulses, back porch pulses,
altered sync pulses, blanking interval modification signals or tri-level sync pulses with.
modified Ievels, and wherein the content control information in the output video signal

differs from that in the input video signal according to the predetermined function.

[0009d] According to a fourth aspect of the present invention, there is provided an

4a



NO[ 3] Col orstri pe process On/Of (CSP)(ON = 1) CPCL

NO[ 2] AGC pul se normal (anplit udegcycl)i(ng :CP)Cl [ 2] 3]
cycling)/static node sel ect: (AGCY) Def aul t 1)

NO[ 1] H-sync anplitude reduction On/OFf (ON = 1) CPC1[ 1]
(HAMP) NO[ O] sync anplitude reduction On/OFf (ON =
1)CPC1 [0] (VAMP) [0040] Table 1 shows a copy

control specification [ .set. of i Qi .
o om0 001 SR b (L v

provided with a video signal as descri [
videodttdriaheonfamiing & & Girst ﬁ@iwiﬁgﬁa slgadrtia ‘i?t%(gg%ugl%é % E’Ftsi,‘%‘)put terminal
‘col um shows the bit nunber (zero to 7, where 7 is
and AR delds@ S ntefttOntoCafsnabbn imtherewsved hadepgignal|a content control
managenent state in terns of e.g. pay-to-tape (bit 6)

logic g:cé Vad LS aelior kewat ?&ﬁz‘rﬁgd &t Rontegl inforrestint fopa second

nes, operating in the anal og video donmin, as

defined hy.Macrovi s 1SR : v
elevRBTIOrS: B APCE e ar el SR gy e "

third colum shows the significa ' |

predeiapingdamneion pnoan exipot gl SEPEfi o e BR e BbuCth; Bherated
refers to CPC, copy protection control ar coqnands

conteBP@iio] frdorRTo8] WhivaBLie| A0 AoRFY CORTeLIBERANFLES one of a flag,
Measurements Paramet er Measurenment (S) Burst Nornal |

contrSt Bifs, nR@nted(Gataly, pheidoayhe pelpss, Bolor b sEupdificaiiRpa Ml Pulses,
Start Point (Colorstripe Line)4.96 0.15 (Note 1)

back GRMEIARGs BIERdyRE plAle 90MRir ibfbril nbdBidlivs sighalact ti-level

: 0 Hirst ase ch Point1.48 0.07 First to second

sync %Q@gsewls ntloc 'ﬁé’ﬂe@éig,oand wherein the content control information in the output

video signal differs from that in the input video signal according to the predetermined

function.

[0010] One embodimcﬁt of the invention encodes or modifies video signals conforming to
one or a pluxa]ity of HD (high definition) TV standards. TV signals coﬁforming to each
standard may include one or more modjfications to a portion of the HD signal. For example,
each HDTV standard may have its own type of modification or a modification that is in

common with another HDTV standard.

[0011] Another embodiment is an apparatus or method for pmvidjilg, generating,
synthesizing, or processing a tri-level sync tsynchronization) video signai into a video signal
with modified levels in a portion of the iri-level sync video signal {e.g., which may combined
with specific copy/content control bits) for at least one HDTV standard (e.g., TVisa

combined video and audio signal.)

4b



Second Phase Switch Point to end of burstl.48 0.15
WO 2008/ 157056PCT/ US2008/ 065861 (Note 1) Envel ope
Fall Tinme 10% 90%9.3 +0.11-0.2 Note 1: Start and End
poi nts nust be such that otal burst duration for the
default configuration is 2.96+0.151-0.07 [0041] Table
la shows in the prior art for the NISC TV standard
(525 lines/field, 60 franmes/second) tim ng
information in terns of an NTSC video waveform for
the Macrovision Corp. well known color stripe process
which is bit 3 in Table I. ("Burst” in Table | a
refers to the video color burst.)

[00121008ne8r08BPEIMIBL BOE/ PBTBEE thmmzﬂqi% 3 i glEd N Reppy/ content
I NCORPORATI NG ADVANCED SPLI'T BURST WAVEFORM ( NTSC)

contrSt sipipe alimg vhidy a pewddiBp kistanBandslefidition cepy proictinn signal and/or
(21-Line Spacing) First line in strlpe Field 1F|eld 2

standard definition content control signal.

[0013] Another embodiment is a reader or detector, which senses, reads, or detects a

standard definition video signal with content control or copy protection signals along with the

4c



Advanced split Burst 2-Line version (17-Line Spacing)
First line in stripe Field 1Field 2 1 24 297 30 301 2

wO 2bs/Bkdse47 318 3 66 339 PCT/US2008/065861

capability to detect modifications on an HD video signal. For example, this may be a
detector or reader device or software program that is capable of detecting signal
modifications in SD and/or HD. The reader or detector may be imbedded in a particular

device or circuit,

[0014] Yet another embodiment is a digital TV tuner, deviée, and/or feceiver, which
receives DTV (digital television) in the form of HDTV and/or SDTV, and/or includes a
converter for producing a scaled analog and/or digital signal, which includes generating copy
protection, data, and/or content control signal(s) for one or more apalog and digital TV
output. (Note that such video signal conversions, without the content/copy control aspect, are
routine in the field.) One example includes generation of a modified HDTV signal with the
capability of adding one or more copy control signals in the SDTV standard. For example, a
modified HDTV (and/or SDTV) type signal may include modified sync pulses, conventional
AGC (Automatic Gam Control) pulses, a data signal added to an overscan ared, raised or
lowered portion in an overscan area of a TV picture, and/or conventional pseudo sync pulses.
For example, reading or sensing any of the modification(s} in the HDTV signal may result in
a subsequent modification in a SD video signal. Such video conversion is routine and is done
by up sampling or down sampling of TV lines and fields. Commercially available products

such as certain DVD players do this.

[0015] The tuner, device, and/or receiver may for example, process signals that inciude RF
modulated signals complying to the U.S.A.”s FCC or international broadcast specifications
for “off air” broadcasting for analog and/or digital RF signals (e.g., vestigial AM, quadrature
AM, DTV, ATSC, multilevel VSB, QAM multi-bit, PSK, AM, WiFi, WiMax, and/or FM)

along with analog NTSC or equivalent composite video signals, computer component video



}

64 335 4 87 360 81 352 5 108 381 98 369 6 129 402 115
386 7
WO 2008/157056 PCT/US2008/065861

signals, component vide signals, digital signals such as HDMI, SDI, DVI, USB, and/or

Firewire.

[0016) In one embodiment, the detector outputs a signal indicative (or a signal lacking the
presence) of a cé‘ntent control signal modjﬁcﬁtion in SD and/or HD. This output signal may -
or may not be use& later on. For example, upon detection of a modification, an output or
input video signal may be modified, shut down, or recorded in a particular manner (e.g., not
able to record, record for a particular time period, recorded with added content control or

copy protection signal, recorded with a different resolution, or the like).

[0017] Another embodiment is an apparatus wherein one or more input analog and/or
digital TV signal(s) are coupled into the apparatus and wherein one or more video signal
output(s) are output from the device. This device may receive a modiﬁqd input vide:; signal
(e.g., containing one or more content control signals and/or at least part of a copy protection
signal of one standard to couple/provide a content control signal and/or at least part of a copy
protection signal of another standard.) For example, an analog and/or video signal for HD is
coupled to the input of such a device (e.g., transcoder, A/D and/or D/A, cross platform
standards converter, etc.) with a modification may yield a modification to an SD (qr HD or

digital) signal for one or more outputs (or vice versa}.

[0618] The content control quiﬁcation may include any combination of: one or more
positive going pulses, one or more negative going pulses, a data signal, one or more incorrect
color signals, level shifting (e.g., positive and/or negative level shifting) in a portion of the
video signal, one or more sync pulse modifications (¢.g., position, pulse-width, and/or
amplitude), added signal(s) to at least a portion-of the vertical and/or horizontal blanking
interval(s), modified color burst of at least one cycle of incorrect phase and/or frequency,

modulated signal that is added/inserted in a portion of the video signal (wherein the
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modulated signal may include any combination of quadrature modulation, AM, FM,
frequency hopping, PCM, PWM, PPM, spread spectrum modulation, PSK, BPSK, FSK,
BFSK, and/or the like),; which may be including one or more control bits, one or more

configuration bits, and/or the like.

[Oﬂl9_] Another embodiment includes in the realm of copy protection various TV horizontal
blanking interval signal back porch (or front porch) modifications to one or more HD TV
standards. These HD modifications may include any number or series of positive and/or
negative going pulses/signals in the TV signal back porch in addition to and/or in place of the
back porch pﬁlses. For example, one or more HD back porch pulses (er HD psendo sync
signal(s)) rﬁay-be used for detection by a reader, and/or.for encoding for downstream content

control purposes.

BRIEF DESCRIPTION OF THE FIGURES

[0620] Figure 1 shows a reader apparatus.

[0021] Tigure 2A shows an encoder or modifier,

[0022] Figure 2B shows a generator or signal provider.

[0023] Figure 2C shows a scaler or transcoder.

[0024] Figure 3 shows a modifier.

[0025] Figure 4 shows a circuit, device, apparatus, and/or software.

[0026] Figure 5 shows signals and/or medification to a signal.

[0027] Figure 6 shows waveform modifications to one or more HD signal(s).

[0028] Figures 7A-7G and 8A-8E and 9 show modifying a color signal.
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[0031] Figures 12A and 12B show prior art network or distribution systems.
[0032] Figures 13A to 13D show embodiments with mapping and/or detection methods.

[0033] Figures 14A and 14B show transforming from one TV standard to another including

content control or copy protection signal(s).

[0034] Figures 15-19 show mapping relations or functions in matrix form for various TV

formats and content control signal{s).

[0035] Figure 20 shows in a table an example of various signal modifications for different

TV standards.

[6636] Figure 21 shows examples of content control signal mapping in matrix form from a

same or different TV standard.
[0037] Figure 22 shows a reader or detector in a block diagram.
[0038] Figure 23 shows a scaler (converter) in a block diagram.

DETATLED DESCRIPTION

[0039] In accordance with the present invention, control or configuration bit(s) ina TV
signal may be used to set or provide one or more modifications to a HD, SD (standard
definition), or Low Definition (e.g., low definition may be less than 525 lines) video signal.
For example, the content control system defined in the following tables is used in exemplary

embodiments.



WO 2008/ 157056PCTI US2008/ 065861 TABLE 2a Sunmary of
625/ 50/ PAL Measurenents Paranet er Measurenent (5)

wo Bug/sdodjor mal Start Point (Col orstripe Line)Sdrik2888/065861
(Note 1) Burst Advanced Start Point (Colorstripe
Line)4.96 0.15 Envel ope Rise Tine 10% 909®. 3
+O 11-0. 2 Burst Start t@AﬁL(Esi Phase Switch

(Note 1) Envel 5581 SHIC 9EEEHO
N¢Not e ]Onj&f%ﬂnﬁj’dﬂcﬁﬁ@olpglbﬁgs must be such that t ot al

burst duration for the defauwlt configurationis

NO#7p5+Repeved. 07 TABLE 2b - CPCO{3]
NO[6] Pay-to-tape allowed/prohibited (Allowed =1, CPCO[2]
: Default = 0)
NO[5] VBI pulses On/Off (VBIP) (ON=1) CPCO[1]
NO[4] End of Field Back Porch Pulses on/off (ON=1) CPCO[0]
(EOFP)
NO[3] Colorstripe process On/Off (CSP) (ON=1) CPC1[3]
- NO[2] AGC pulse normal (amplitode (Cycling = CPC1(2]
cycling)/static mode select (AGCY) Default =1)
NO[1] H-sync amplitude reduction On/Off (ON=1) CPC1[1]
(HAMP) o _ ,
NO[0] sync amplitude reduction On/Off {(ON=1) - CPC1[0}
(VAMP) e -

[0040] Table 1 shows a copy control specification using a ;set of 8- -digital' data Bits |
designated NO[0] to NO[7] to be inserted into or provided with a ﬁdeo signal as described
herein to define various control management states. The first column shows the bit number
(zero to 7, where 7 is not used). The second column shows the control management staie in
“terms of e.g. pay-to-tape (bit 6) or various well known analog domain copy prevention
schemes, operating in the analog video domain, as defined by Macrovision Corp., see US
Patent 6,381,747 incorporated herein by reference in its entirety. The thi:d column shows the
significance of each bit being “ON” (value 1) or OFF (value zero). The fourth column refers

to CPC, copy protection control or commands CPC[0] to CPCI3].

TABLE la
Summary of 525/60/NTSC Measurements
Parameter Measurement
(ES)
Burst Normal Start Point {Colorstripe Line) 5.3 x0.15
Burst Advanced Start Point (Colorstripe Line) 4.96 +00.15
{Note 1)

Envelope Rise Time 10%-90% 0.3+40.1/-0.2
Burst Start to First Phase Switch Point 1.48 0.07
First to second phase switch points ¢
Second Phase Swiich Point to end of burst 1.48 +0.15



LI NE NUVBERS | NCORPORATI NG COLORSTRI PE BURST WAVEFORM
(PAL) Col orstipe Burst 2 or 3-Line version (34-Line

WO 20seeg) First line in stripe Stripe No. EvewTRisbed/o6ss61
Odd Field 1 27 356 2 61 390 3 95 424 4 129 458

(Note 1)

Envelope Fall Time 10%-90% 0.3 +0.1/-0.2
Note 1: Start and End points must be such that total burst duration for the
default configuration is 2.96+0.15/-0.07

[0041] Table 1a shows in the prior art for the NTSC TV standard (525 lines/field, 60
frames/second) timing information in terms of an NTSC video waveform for the Macrovision
Corp. well known color stripe process which is bit 3 in Table 1. (“Burst” in Table 1a refers

to the video color burst.)

10
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Tables 2a and 2b are in the prior art simlar

WO Y6566kl vely to Tables la and I b, for PAL stpanues2008/065861
tel evision (common outside the U S. A) having 625

lines per field and 50 frames per second. Table 3

System Type Sanpl es per Active Line
TABLE 1b :

.=

LINE NUMBERS INCORPORATING
ADVANCED SPLIT BURST WAVEFORM (NTSC)

Advanced Split Burst Advanced split Burst

4-Line version 2-Line version
(21-Line Spacing) (17-Line Spacing)
First line in stripe First line in stripe

Stripe No. Field 1  Field 2 Field1 Field2

1 24 297 30 301
2 45 318 47 318
3 66, 339 64 335
4 87 360 81 352
5 108 38t . - 98 - 369
6. 129 - L4020 - 115 386
7 150 423 S 132 403
8 171 444 149 420
9 , 192 465 166 437
10 213 486 183 454
11 234 507 200 471
12 217 488
13 234 505

[0042] Table 1b similarly provides detail in the prior art of the color stripe process of Table
1. This process is conventionally used in a 2 (video) line and 4 (video) line format. “Split |
burst” refers to the feature in the color stripe process where only a part of the célor burst is
altered. The color burst process, as defined in Table 1b, is only present on the selected video

lines as shown.

11
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ctive '"nes per MIle Frame Rate (Hz) Scanni ng For mat
110l1a Sanpling Frequency 111:119. Sanpling freriod

wododdnsh® CD A G [|IPIPillee Total Lines pRIT/smosoessst
TABLE 2a
Summary of 625/5(0/PAL Measurements
Parameter Measurement
(&S)
Burst Normal Start Point (Colorstripe Line) 5.6 +0.15
{Note 1)

Burst Advanced Start Point (Colorstripe Line} 4.96 +0.15
Envelope Rise Time 10%-90% 0.3 +0.1/-0.2
Burst Start to First Phase Switch Point 1.185 20.07
First to second phase switch points 0
Second Phase Switch Point to end of burst 1.185 +0.15

: . {Note 1)
Envelope Fall Time 10%-90% (0.3 +0.1/-0.2

Note 1: Start and End points must be such that total burst duration for the
default configuration is 2.25+0.15/-0.07 '

TABLE 2b

LINE NUMBERS INCORPORATING
COLORSTRIPE BURST WAVEFORM (PAL)

Colorstripe Burst
2 or 3-Line version
(34-Line Spacing)
First line in stripe

Stripe No. Even Field Odd Field
1 27 356
2 61 390
3 95 424
4 129 458
5 163 492
6 197 526
7 231 560
8 265 594

Tables 2a and 2b are in the prior art similar respectively to Tables 1a and 1b, for

PAL standard television {(common outside the U.S.A.) having 625 lines per field and 50

frames per second.

Table 3
IS vstem Type Samples  JActive  [Frame canning JLurma [Luma JA B - 18] [E [ G X [Total
' per Active [ines per [Rate (HzjFormat Sampling Sampling [EBFF [Lines per
ILins Frame [Frequency  [Period {T) [Pulse  [Frame

12
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| (MHz) (n:S) [Width
1920x1080/60/1:1 jio20 1080 60 [Progressive  |148.500 6.734 Jaat AT W4T N48T  §280T  J1920T  P200T 4T 1125
1920x1080/59.94/1:1 h920 1080 [59.95  [Procressive  [148.352 6. 741 44T a1 J4T  [148T 2307  [1920T 22007 44T 1125
1920x1080/50/1:1 1920 1080 |50 [Progressive  |148.500 6.734 MgaT W4T k4T 1487 7207 |1920T  ped0T  |A4T 1123
19207 1080/60/2:1 1920 1080 30 [2:1 Interlace  [74.250 15.468 4T 44T W4T 1487  [20T  Ji920T 2007 Ja4T 1125
1520x1080/59.94/2:1 1920 1080 [0.97 |1 Inwedlace [74.176 13.481 44T 4T 44T  |148T [280T  h920T  p200T  J44T 1125
1920x1080/50/2:1 1920 1080 S [2:1 Interlace  [74.256G 15.468 eaT 4T 4T 4T proT [1920T  Red0T W4T 1125
1920x1080/30¢1:1 1920 1020 Bo [Progressive  {74.250 15481 44T 4T l4aT  J148T  feoT  Ji920T  JracoT k4T 1125
1920x1080/20.97/1:1 1920 1080 p097  |Progressive  {74.176 13.468 4T 4T [aT Q48T peoT oo poooT W4T 11235
1920x1080/25/1:1 1920 1080 s [Progressive  {74.250 15.481 eaT  laT  MaT  uagT  JreoT 19207 P640T  M4T 1125
1920x1080/2471:1 1926 1080 4 [Progressive {74,250 13.468 [soaT  paT M4t h4sT B30T N1920T  J2750T 4T 1125
1920x1080/23.98/1:1 1920 1080 [3.98  [Progressive  {74.176 15.481 504T 4T W4T 48T s30T §19200  [2750T W4T 1125
19501080/30/1:1 SF 1920 1080 |50 Prog. SF [74.250 15.468 AT jiaT  bat  N48T  PSOT  1920T  D200T 4T 1125
1920x1080/29.97/1:1 5F {1920 1080 [9.97  [Prog. SF [74.176 J15.481 44T JtT W4T 11487  J28OT 19207 poo0T 4T 1125
1920x1080/25/1:1 SF 1920 1080 |25 IProg, SF [74.250 15.468 84T W4T a7  §148T 7207 Ho20T  Re40T  jdaT 1125
1920x1080724/1:1 SF 1920 1080 |4 Prog. SF [74.250 13468 5947 44T W4T {1487 B30T  |920T  B750T  JasaT 1125
1020x1080/23.98/1:1 SF J1920 1080 [23.98  [Prop. SF 74.176 15481 soar  Jar  Jar  hasT  Raor HozorT  B7SOT 4T 1125
1280x720/60/1:1 1280 720 0 Progressive  [74.250 13.468 [7oT 40T 40T  |220T  |70T  p280T  ReSOT  MOT [750
1280%720/50 94/1:1 1280 1720 59.94  [Progressive  [74.176 13481 [7oT 4oT  Jsor  poor 70T 20T Ji6sSO0T  WOT 1750
1280 720/5041:1 1280 720 {50 [Progressive  [74.250 13,468 oot lor hoT pror pooT  j2soT  hosoT  MOT 750
1280x720/30/%:1 1280 [720 50 Progressive  [74.250 13.481 17207 MOT Ja0T p20T 0207 j280T  PB300T  MOT [750
1280x720/20.57/1:1 1280 730 b0 97 [Progressive  [74.176 15.468 17207 WoT  JsoT  boor  pO20T 32807  [3300T  MOT [750
1280x720/25/1:1 1280 [120 & [Propressive  [74.250 13.481 [zagor  koT  HKoT k20T b680T  NZ80T  [BO60T  HOT 750
1280x720/24/1:1 1280 720 D4 [Progressive  [74.250 13468 bsast  kor pWoT bror  fesasT  pzsor WixsT  KoT 750
1280x720/23.98/1:1 1280 720 3,98 [Proiessive  [74.3176 15481 s4sT ot ROT  |ooT  ps45T 12807  K125T  MOT [250

Note: BBP Pulse Width measured at 50% points of leading and tratfing edges of the pulse.

[0044] Table 3 shows in each line (row) a known HDTV format (standard), and in each
column relevant parameters for that format. Columns A, B, C, D, E, F, G refer to the
waveform parameters shown in Fig. 6, which shows a waveform for tri level sync pulse in a
TV signal. A refers to a front porch duration, B refers to a negative going sync pulse
duration, C refers to a positive going sync pulse duration, D refers to a back porch duration, E
refers to a horizontal blanking interval duration, F refers to an active TV line duration, G
refers to a line duration, and X refers to a positive going pulse duration in a portion of a back
porch region {e.g., of one or more selected TV line(s)). So for example, “X” refers to a BPP
(back porch pulse which is a known Macrovision Corp. copy protection signal) for a duration
or pulse width of 40T or 44T wherein T is 1/{Iloma sampling frequency]. Table 3 is thus a
detailed example of how the conventional copy protection BPP (back porch pulse) signal may
be implemented in various HD formats. Thus, Table 3 with Fig. 6 shows a detailed example
of how one type of content control signal {e.g., back porch pulse or positive going pulse in a
horizontal blanking interval) may be implemented for various HDTV standards. Other types
of content control signal modifications may be implemented in the various HDTV standards

tabulated in Table 3. For example, a level shifting signal, a modulated waveform/signal, a
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periodic (or aperiodic) signal of finite duration, a negative going signal or pulse, a
deletion/attenuation, position change, scaling, or blanking of at least a portion of any of the

HDTYV may be provided as a content control.

[0045] In one example, the presence of any of the (standard definition) signal modi_ﬁcations
of Tables 1, 1a, 1b, or any variants (e.g., different line assignments, different number of
pulses, color burst modification, different position, ampiitude, or duration of pulses, etc.) may
be used to map a set of content control signals to another TV standard {e.g., HDTV or
modifications shown in Table 3). For example, one or more modifications in an incoming
BDTV signal may be sensed or read so that a set of corresponding signal modification(s) may
bé applied downstream to a lower definition type TV signal such‘as standard and/or low

definition TV.

[0046] A further example includes a signal wherein the TV standard 240p, 5251, or 6251
signal includes a color burst or subcarrier modification {e.g., of incorrect phase or frequency)
which is coupled to a compliant system that can provide a high definition TV signal. This
compliant system upon sensing a color burst or subcarrier modification in signals which are
non-HDTYV standard can then provide a modified HDTV signal (e.g., an HDTV signal with
provided in a blanking interval, a periodic or an aperiodic signal, a positive and/or a negative
going pulse in one or more TV line(s)). In another example, a compliant sysiem may receive
ar HDTYV signal that includes a signal mpdiﬁcation (e.g., such as a signal or pulse in a
blanking interval), and this particular compliant system may provide a non-HDTYV signal,
which may inciude a color. burst or subcarrier modification. Note in these examples, the
color burst or subcarrier modification may be replaced with other copy protection signals
such as pseudo sync pulses, AGC pulses, narrowed sync pulses, level shifted pulses (static

and/or dynamic).

14
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[0047] Figure I shows in a block diagram a reader 10, which detects, reads, and/or
interprets copy control modifications as described here to an HD (or SD) TV signal input at
terminal 11. For example, reader 10 may sense or read in an input SD TV signa] at least one
back porch pulse, pseudo sync pulse, incorrect phase color signal, incorrect frequency color
signal, incorrect color signal, incorrect luma signal, raised or lowered video portion (e.g.,
front and/or back porch area), and/or frequency of an added signal, while also have the
capability of reading similar modifications to an HD signal. Reader 10 may be coupled to
receive an analog and/or digital (TV) signal for detection or interpretation. Reader 10 may be
imbedded in or part of an apparatus for converting analog HD/SD signals into one or more
types of digital signal(s). Reader 10 may be utilized to control content control by sending a
video signal out at terminal 12 that includeé one or more commands to prohibit recording,
transmission, and/or displaying in accordance with the copy control signal or data it reads

- from the input video. Reader 10 may include on the output video a signal to affect the digital

output signal or include a ‘flag” signal.

[0048] The output signal from reader 10 may be coupled or integrated to an input terminal
of a computer, recorder, player, network, encoder, videé compressor, and/or video
decompressor device. Reader 10°s output signal at terminal 10 may include a command or
control sent to a computer, recorder, etc. to limit recording, viewing, or modify the
viewing/recording resolution. In essence, the ontput signal of reader 10 at terminal 12 18
coupled to a control input terminal of the computer, recorder, player, network, encoder, video
compressor, and/or video decompressor device, For example reader 10 may be utilized o
limit recording, storage, transmission, decompression, and/or playing in a device based on
interpreting the signal input at terminal 11, which may be in the form of low, stahdard, and/or

high definition signals.

15
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[0049] Figure 2A shows in a similar block diagram an encoding device 20, which for
example may encode a modification as described above with reference to Figure 1 to video
signal(s) input at terminal 21, conforming to one or more HD TV standards (and/or one or
more SD (standard definition) or LD (low definition) standards). The modification signal can
be triggered or commanded by one or more configuration or control bit(s) and/or reading
modification and/or data from an input analog signal. For example, encoder 20 may encode
any modification to an HD signal based on a command. This command for example may

come from one or more configuration bits and/or modifications read via reader 10 from an

LD, SD and/or HD analog (or digital) signal.

[0050] In one example, encoder 20 has the capability to provide modifications to HD, SD,
and/or LD signal(s) output at its terminal 22. For instance, encoder 20 may inclucie providing
color burst or subcarrier modification(s), AGC pulses, pulses, sync width or amplitude
modification, horizontal blanking duration modification, and/or level shifting in the LD
and/or SD TV standard, while in HD providing a modification to a tri level sync signal,
inserting/generating positive going pulse in one or more horizontal or vertical blanking

intervals.

[0051] Figure 2B shows a block diagram of a generator 30 having input terminal 31 and
output terminal 32, which for example generates various signals such as positive and/or
negative going signal(s), sync modifications, color signal modifications. Generator 30 may
also be part of encoder 20. Encoder 20 may also include subcarrier and/or sync processing to
provide one or more subcarrier frequencies for LD and/or SD TV standards, and/or sync
position, duration, assignment, and amplitude parameter(s). Generator 30 or encoder 20 may
include programmability that is capable of being updated by data, transmission, input, and/or

storage method(s). This programmability allows over cross platforms or TV standards that

16
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new content control or copy protection signals may be provided. An updated signal
modification may be initiated at a system operator or via transmission, data file, and/or
control bit(s). The programmability feature may also be provided for the reader 10 (e.g., so
that when new modification or content control signals are implemented, a reader may be
updated accordingly to track or interpret or sense any of fhe new content control signals or
signal modiﬁcat;ioﬁ). Reader 10 thus may be a programmable reader for cross platforms (e.g.,
for multiple TV standards, or for HDTV standards, or for HDTV standards and other lower

resolution TV standard(s)).

[0052] Figure 2C shows a scaler (transcoder) 40 having input terminal 41 and output
terminal 42, which allows modification of an incoming video signal at 41 to a different TV
standard sigﬁal at output terminal 42. The scaler can conventionally change the line, pixel,
and/or field rate. Alternatively scaler 40 may keep the same line and/or field rate and change

a color standard. Block 40 may change the aspect ratio and/or invoke a letterbox format.

[0053] Figure 3 shows an example of a video signal modifier apparatus 50 in a block
diagram, which can be controlied by an n-bit control signal applied at terminal 53 from
conirol logic 56 and/or by an n-bit control signal applied at terminal 54 from logic 58. The

output signal of modifier 50 is at terminal 52.

[0054] Figure 4 shows an example of a device or apparatus 60, which can receive one or
more input signals IN(1), ..., IN(n) on input terminals 61, ..., 62 aﬁd output one or more
output signals QUT(1)..., OUT(n) on terminals 63, ..., 64. Device 60 may be a reader,
decoder, and/or encoder. The input/output signals are, e.g., digital video data, an RF video

signal, a baseband video signal, or a modulated video signal.

[0055] In one implementation, device 60 which is, e.g., an ATSC tuner, set top box, cell

(mobile) telephone (e.g., a cell phone receiving DTV, HDTV, or ATSC signals), a WiF1 or

17
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Wimax apparatus receives RF (radio frequency) signals. Upon receiving program video and
a content control command in RF form, device 60 then outputs from its lookup table or
performs a mapping function to provide content control signals for multiple or cross platform
TV standards (e.g.; HDTV content control (or copy protection or weakened copy protection)
signal(s) plus SD or LD copy protection (content control) signal(s)}. An example of an
HDTYV copy protection signal is a signal that causes an erroneous gain to be provided in an
HD device (e.g., AGC error or clamp error), and/or a signal that causes unreliable timing or
synchronization in an HD device (e.g., line or field/frame jitter or tearing effect). An HD
content control signal may include a signal that is read or sensed by a compliant device to
assert a command (e.g., shut down, change quality of video or audio, restrict program use,

scramble, etc.).

[(056] In another example, device 60 receives a television signal conforming to a lower
resolution standard, but outputs a higher resolution standard video signal, or vice versa, For
example if the lower resolution signal 1s 240. scan Hnes per field and is provided into device
60, the output signal of device 60 may be a video signal having 480 or 720 or 1080 scan lines
by performing scaling. One or more of the scaled output video signal(s) may then include a

content control, copy protection, or weakened copy proteciion signal.

[0057] Note that a content control signal may include any part of a copy protection signal
or any part of a “weakened” copy protection signal. A weakened copy protection signal is a
signal that has little or no conventional copy protection effect e.g., a color burst or subcarrier
maodification (e.g., incorrect phase and/or frequency) that has httle or no effect on a
“conventional VCR (video cassette recorder), meaning little or no chroma copy protection

effect on a VCR, or a2 weakened version of AGC and/or pseudo sync pulses to invoke little or
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no AGC effect on a VCR. But, the weakened signal can still be detected by a detector circuit

and used for content control.

[0058] Figure 5 shows (top part) in tabular form various copy protection signal
modifications that may be applied to video signals conforming to various video standards (the
columns of the table) which are HD, SD, and VGA. The bottom part of the table shows
examples of types of well known input/output video signals conforming to HD, SD, and

VGA.

[0059] Figure 6 (referred to above) shows an example of a video waveform showing
inserting/adding positive and/or negative going pulses m one or more HD or tri-level sync
horizontal video signals. The added positive going pulse is denoted by “X” and is located in
a portion of an overscan area (e.g., in a portion of a back porch region or in a horizontal or
vertical blanking interval). In Figure 6, pulse X is a positive going pulse or signal having
variable or programmable duration, position, or amplitude. Also shown in Figure 6is a
negatively going pulse or signal designated z, which may be generated or provided in an
overscan portion of the video signal. Note that an overshoot or additional signal z1 may be
added to pulse X. While in Table 3 and Figure 6 nominal values of amplitade, position,

and/or duration for pulses z, z1, and X are provided, other values may be provided or used.

[0060] Figure 8A shows a conventional video color bﬁrst waveform. Figures 7A-7G, 8B-
8E and 9 show various exemplary known copy érotection—type waveforms for modifying
such a conventional video color burst signal, as generally known in the field and generally
called the “color stripe” process by Macrovision Corp. These waveforms are generally
modifications (shown in hatching) of the otherwise conventional color burstin a TV signal
horizontal blanking interval of Figure 8A. The hatched areas shown indicate phase, duration,

amplitude, and/or frequency modification(s) to the color burst as explained in Figure 9.
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Reader 10 of Figure 1 detects an indication of phase, duration, amplitude, and/or frequency
modification. For example, any of these waveforms may be sensed or detected in a video
signal otherwise conforming to one or more SD TV standards so that in a corresponding
video signal in an HDTV standard, the HDTV signal is modified (e.g., with a corresponding
HDTV cénteni: control signal) or the HDTYV signal transmitted, viewed, or recorded in a
content controlled manner such as limited storage of the HDTYV signal, limited access of the
HDTYV signal, or limited quality of the HDTV signal). Converse_ly, an HDTYV signal when
detected (e.g., in a compliant system) with-or without a content control or copy protection
signal (or flag) may be ountputted in a lower resolution that includes any waveform (or
variant) such as those illustrated in Figures 7A-7G, 9 or with the addition of another content
control or copy protection signal(s) (e.g., psendo sync pulses, AGC pulses, narrowed sync

pulses, or weakened copy protection signal).

[06061] Figure 10 shows an example in a block diagram of an apparatus for a mostly
conventional TV set top box, device 80. This could also be part of a mobile telephone, PDA,
or other networked device. In one embodiment device 20 provides both SD and HD TV
outputs. A low definition TV signal output from device 80 may be provided with the SD
signal output or with the HD signal output. For each TV standard (e.g., including HD),
conﬁguration bits or hardware determines content control signal(s). The configuration bit(s)
may be stored, transmitted, programmed, or entered to apply content control signal(s) over
muitiple platforms or TV standards. For example, the SD type output signal may include one
or more AGC pulses, psendo sync pulses, narrowed or widened sync pulses, a modified

subcarrier signal in one or more HBI or VBI, BPP, level shifted portion(s), or data signats,

[0062] Device 80 includes conventionally input terminal 82 for recetving digital

compressed input TV or video, demodulator 84, demultiplexer 86, decoder 88, conditional
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access system module 90, processor (CPU) 92, memory 94, storing software applications 96
and electronic program guide 98, flash memory for configuration 100, audio processing
circuitry 108, and audio output terminals 110. Also provided is the mostly conventional
NTSC/PAL TV encoder 104 also having in accordance with the invention configuration bids
106 for determining copy protection, control registers and on/off mode bits 108 for
determining copy protection (“ACP”") 102, and having video output terminals 111 for 3 types

of video as indicated,

[0063] For example, the HD signal provided from device 80 may include BPP, data signal,
negative and/or positive going signals or pulses, and/or modifications to luma .andlor chroma
channels. For instance, if a color burst (or subcarrier) modification is applied to a composite
or S Video signal, a modification of Pb and/or Pr (color e.g., RGB) or color difference
channel(s) for component video output(s) may be provided e.g., in HD or progressive TV
standard e.g., 480p or 576 or 720p or 1080p, or an interlaced component TV standard. One
example of a modification for a Pb and/or Pr channel modifics a level or provides a
waveform in a portion of the HBI, VBL, or overscan area in one or more color or color
different channel(s). Aliernatively if a color burst or subcarrier modification is sensed in
composite or S Video, content control signal(s) may be provided in the Y or luma channel of

an HD TV signal.

[0064] Figure 11A shows in a block diagram an apparatus of known type to implement the
present video signal modifications by detecting the color burst modification of FIGs. 7 and 8.
The FIG. 11A apparatus includes conventionally for detecting Macrovision Corp. color burst
copy protection signals (shown in FIGs. 7 and 8) a color stripe (line) location memory 112,
oscillator 116, and the phase detector 118. Modification circuit 122, upon recetving the

expected input signals, outputs on its “Video Out” terminal a modified video signal.
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[0065] Phase detector 118 is replaced in other embodiments by a copy protection
modification detectof which detects an AGC pulse, psendo sync pulse, incorrect color
frequency in an overscan area, scaling effect(s), etc. Such a modification detector senses for
example a color stripe signal or incorrect color frequency signal, and provides a signal
indicative of the presence of the incorrect color Asubcanier or burst signal. The indicative
signal drives another circuit which inserts or generates a copy protection signal, weakened
copy protection signal, control bit, or content control signal to a high definition video signal.

FIG. 11B shows circuit detail of a conventional phase detector 118.

[0066] Figures 12A and 12B show pictorial examples of a prior art digital network
environment, which can include set top boxes, cell phones, PDA’s, etc. Here the digital
network is capable of providing standard and high definition signals, with each TV standard
with a programmed content control signal. Such a digital network is capable of sending
commands such as mode, APS, ECM/EMM, and/or configuration bits to enable or disable or
to apply different forms of content control signals or varying degrees or defeated content
control signals for high definition TV, or high definition TV plus another TV standard.
Currently, no analog HD content control signals are commercially implemented. One
embodiment of the present invention used in the environment of Figures 12A, 12B inciudes
HD analog content control signals with content control signals of a different TV standard
such as SD and LD. This is, éne example is a chip 0£ device that implements one set of
content control signals for HD and another set of copy protection signals for SD and/or LD
TV standards. Currently no commercially available devices implement the content control
signals disclosed in US 2006/0093140. Such devices would include compatibility with HD
and another TV standard with content control signals, with generally a different set of content

control signals for each TV standards in accordance with the invention.

22



1920 1080 - 23.98 gressive 74.176 13.481 5941 44T
144T 1481 8301 19201' 27501. 44T 1125

wo 2hf3%d980130/1: 1 SF 1920 1080 PCT/US2008/065861

[0067] In Figures 13A, 13B and 13D, devices 501, 502, and 504 are each examples of a
device (apparatus) in accordance with the invention that provides and/or detects multiple TV
standard content control signals inciuding at least an HD analog content control signal. An
input video signal (digital or analog) is coupled into apparatus 501, which by means of an
input control type signal CP copy protection and/or content control signals are provided for
various TV standards. Device 501 thereby enables analog HD copy protection or content
control with other TV standards. Device 501 includes, in one implementation, compatibility
with different types of copy protection or content control signais for different types of TV
resolutions. However, device 501 in general can independently provide control of
programmable or presettable content control or copy protection signals for each set of TV
resolutions. For example, one set of resolutions may include any combination of LD, SD,
and/or HD. One exampie is to have standard definition and high definition, but other

combinations are possible.

[0068] The mapping function or programmability of the various copy protection and/or
content control signals in device 501 may be updated via transmission, input, or storage
methods, The control type signal CP may include one or more mode, APS, and/or
configuration bit(s). Signal CP may also be a function of reading data from the video source
such as CGMS or the like. In the prior art for standard definition television the copy
protection waveform may be updated via a digital file, a transmitted file, or by inputting data
into a set top device or compliant device. This feature is implemented here in device 501 to

change the HD analog content control signal in a similar fashion.

[06069] In Figure 13B, device 502 shows inclusion with the mapping function of device 501
of a detector DET, which detects analog and/or digital signal(s). Device 502 thereby detects,

for example, TV signals of one particular TV standard and corresponding associated copy
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protection signals, wherein the output of device 502 provides analog content control signals
for HD TV. Alternatively, device 502 may receive an HD TV signal with analog content
control signals and device 502 may output copy protection signals or content control signals
conforming to SD or LD TV standards. For example, reading a certain number of back porch
pulses from the HD signals may cause device 502 to output any combination of AGC, pseudo
sync, color stripe, narrowed syne, lowered portion of video, etc. for scaled down SD and/or
LD signals. In another illustration, device 502 may receive an SD or LD TV signal with any
combination of AGC, pseudo sync, color stripe, narrowed sync, lowered portion of video, etc.
and then device 502 may output an HD signals with a particular location and/or number of

back porch pulses in the analog HD signal.

[0070] Device 502 allows receiving an HD signal of one type of content control signal and
outputting an HD of another content control signal. In one example, device 502 detects a
particular copy protection or content control signal for one TV standard, but outputs TV
signals of one or more different TV standards. Any of these different TV Standards, for
example, may have independently or dependently presettable or programmable content
control or copy protection signals, Device 502 may also output. video having the same type
of resolution as the input video or a scaled version of the input. In one example, a standard
definition video signal is input to device 502 and the output of device 502 is a high definition
video signal with a set of content control waveform(s) or signal(s). For example, if the input
signal to device 502 is NTSC format with pseudo sync/AGC pulses, AGC pulses, narrowed
sync, and/or color stripe burst signal, the output of device 502 may be in high definition
component video (RGB or Y,Pb,Pr or the like), with back porch pulses or HBI (horizontal

blanking interval) signals.

24



74.176- 13.481 44T 44T 44T 1481 2801 1920T 22001 44T
1125 1920x1080/25/1:1 SF 1920 1080 25 P og. SF 74. 250

wo 2hos/ 50856 PCT/US2008/065861

[0071]1 An example of apparatus 502 is a circuit or apparatus that includes a detector to
detect one or more of the following for added signals in a portion of an HD of tri-level sync
video signal A) a positive or negative going pulse(s) in an overscan area, B} a waveform
provided in a portion of the HD or tri-level sync video signal, C) AGC (or pseudo sync or
sync) pulse position and/or pulsewidth, D) AGC (pseudo sync or sync) pulse amplitude, E)
detecting pseudo sync pulses that may be tri-level or two level, F) counting and/or identifying
line/field/frame location for AGC pulse, pseudo sync pulse, or added waveform), G3) a back
porch or AGC signal detector, H) back porch or AGC pulse/signal counter ; and or one or
more of the following for a non HD or non tri-level sync video signal: 1) a color burst
modification detector (such as a color stripe detector, 2) a color burst amplitude (amplitude |
variation) detector, 3) a frequency detector (e.g., apparatus or circuit to detect an incorrect
color (or andio) subcarrier frequency or an incorrect (color and/or audio) subcarrier frequency
for an associated TV standard), 4) psendo sync pulse detector, 5} AGC pulse detector, 6)
added/generated waveform (e.g., in a range of 10 KHz to 10 MHz in a portion of an overscan
area) detector, 7) level shifted (positive and/or negative) portion of a front and/or back porch
dctecfor, 8) sync/psendo sync duration detector, sync/pseudo position detector, sync/psendo
amplitude detector, an added/generated signal detector (positive and/or negative going
pulse/signal/waveform provided in an overscan area or portion of a blanking interval) for one

or more component video channel, a detector for a deleted portion of the video signal.

© [0072] Apparatus 502 may be an encoding (or part of a coder-decoder--codec) apparatus or
circuit, which receives a digital and/or analog signal and provides an HD standard with a
form of ACP {(e.g., a modification to an HD signal or no ACP signal or no effective ACP
signal) along with providing a video signal that is not HD, such as SD or LD or composite

(PAL, SECAM, or NTSC). Note that 502 may provide a form of composite HD or
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multiplexed component signal. Part of apparatus 502 is the detector DET, which detects for

content control or copy protection or ACP signals or bits for HD and another TV standard.

[0673] 1In another example, a high definition component video signal with back porch, HBI
(horizontal blanking interval), AGC or pseudo sync signals is input to apparatus 502, and the
device outputs a composite video signal with color stripe signal(s}, pseudo sync, sync
narrowing, and/or back porch signals. The colors stripe signal here is generically defined as
one or more cycles of color burst inserted or added in one or more HBI and being of incorrect
phase or frequency. The color stripe signal here may or may not havé: an actual copy

protection effect.

[0074] Conventional apparatus 503 of Figure 13C performs a conventional scaling function
é.s well known in the field, which transcodes (converts) from one TV standard o another, for
example, from SD to HD format or vice versa. SD formats may include PAL,SECAM,
NTSC, 480p, and/or 576p. HD may include interlaced or progressive formats. Such scaling

is conventionally performed in set top boxes and digital media players.

[0075] In another embodiment as shown in Figure 13D a conventional low definition video
source 504 (including a control type signal) that is scaied to standard and/or high definition
supplies video signals to apparatus 505. Apparatus 505 specifically is meant to operate with
a low definition TV signal source 504, such as 240p format or the types of video signals
provided from various portable devices such as cell phones, portable game players, iPods,
etc. An example of apparatus 505 receives a low definition video signal (even having a
reduced frame rate such as 20 or 15 frames a second from source 504} and up converts it to a
HD or HD and SD TV signal with one or more sets of content control signals. The low
definition signal may have one set of content control or copy protection signal(s), and the via

a mapping (e.g., mapping function “S”) function for SD or mapping (e.g., mapping function
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“H) function for HD, the video output of apparatus 505 may have pre-programmed content

control and/or copy protection signals for SD and HD.

[0676] Figure 14A shows a general example of a signal conforming to TV standard A from
signal source 510 being coupled to an apparatus 511 with a detector/encoder (for detecting a
copy protection or content control signal and also transcoding) and an ACP mapping function
{e.g., look up table) to output a signal conforming to TV standards B,C,D, etc. with mapped
content control and/or copy protection signals (which may be of SD or HD included). Source
5101is e.g. a DVD player, tuner, set top box, internet, etc. conforming to a particular TV
standard. Typically the output signal may be HD so that apparatﬁs 511 can scale the HD
signal into another TV standard with an associated set of copy protection signals (¢.g., LD
with pseudo sync signals, or color stripe or AGC signal. Alternatively, source 310 may
output a signal that is other than HD such as PAL, NTSC, or SECAM that is provided via the
DVD player, tuner, set top box, Internet, apparatus 511 scales to an HD standard (1080p,
10801, or 720p, or other HD format, or VGA/Super VGA standards), with a set of content
control signals via the ACP mapping functions. Figure 14A thereby shows how a TV signal
of one standard such as NTSC from source 510 is éoupled to an apparatus 511 in accordance
with the invention. In apparatus 511 the detector senses any copy protection or content
control signals from source 510. These content control signals include APS, configuration, or
mode bits, or a subset of ACP signals such as pseudo sync, narrowed sync, AGC pulses, color
burst modification, etc. Upon detection within apparatas 511 of one or more element from
the content control signals and/or ACP signals of source 510, an ACP mapping function such
as described below where “f” of { ACP signals of apparatus 510} maps into a set of “g” {ACP
signals}n-1, wherein “g” represents generally a new set of content control and/or ACP signals
for each different TV standard (of source 510). In this example, since source 510 1s taken as

conforming to the NTSC format, the mapping function “g” may output HDTV signal(s) at
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720p, 10801, and/or 1080p with an associated set of content control or copy protection signals

for (each of) the HDTYV standards.

[0077] 1In Figure 14B video signal source 520 is a conventional program source, and device
521 is an embodiment to illustrate a video signal from source 520 linked or coupled to a
scaling apparatus and encoder 521 io provide a new TV standard with content control and/or
copy protection signal(s). Apparatus 521 includes the ACP mapping function of device 511
when the transformation of a different TV standard is made ﬁith a different set of ACP or

content control signals.

[0078] A gencral way to express functionality of embodiments of the invention as
described above is logically f(TVstandard,,{ ACP signals}) — g(TVstandard, .o, {ACP
signals;.,}). Here for example, a TV Standard “0” with a set of ACP Signals “0” is
transformed or mapped to TV Standard(s) “1—ﬁ” with one or more sets of “ACP” Signals “1-
n”. ACP (anticopy process) refers to a copy protection signal, weakened copy protection
signal, video signal modification, and/or a content control signal. Here n=the number of TV
standards. For example, Table 3 above shows 24 TV standards, so n=24 or TV standards that
are labeled from 0 to 23, yields 24 TV standards. “f” generally refers to a first TV standard
along with an associated ACP or content control signal, which is mapped to “g”, a set of at
least one different TV standard and associated ACP or content control signals. In device 521,
a set of ACP signals may be a different ACP signal, a weakened ACP signal, or a
defeated/removed version of an ACP signal. So apparatus 521 represents both an encoder for
brocessing various sets of ACP signals including HD, or a “black box” (e.g., circumvention
device). For example, apparatus 521 may receive NTSC copy protected video with pseudo

sync and/or color stripe ACP, and produces an HD signal or PAL signal without content

control or copy protection signals.
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[0079] Figures 15-19 show in matrix diagrams specific TV standards for “f” and “g
referred to above. These diagrams show mathematical vectors that are mapped to a new set
of vectors. That is Figures 15-19 show mathematically ho“-f the signals are represented as
signal vectors and how the signal vectors are transformed as in Figures 14A and 14B. The
ACP signal for each of Figures 15 through 19 may include: one or more content control
signal, one or more copy protection signal, one or more copy protection enhancement signal
(e.g., sync modification, level shifting a portion of the video signal, serrated sync pulse(s)),
color burst modification (e.g., of incorrect phase, duration, amplitude, and/or frequency),
weakened content control signal, weakened copy protection signal, data signal, modified data
signal, added/generated waveform in a portion of the video signal, defeated (or no) content
control signal, defeated (or no) copy protection signal, and/or defeated (or no) copy
protection enhancement signal. For example, if the original signal is NTSC, which contains
AGC/PS signals, then a VGA signal may contain AGC/pseudo sync signals to selected lines
in the Green channel of the VGA video signal. For AGC/pseudo sync signals from PAL or
NTSC, the output HDTV signal will have an AGC pulse in selected horizontal blanking

intervals, but not necessarily any pseudo sync pulses.

[0080] It is routine engineering, in light of this disclosure, to design and make a chip or
device that receives video content control or copy protections signals of one TV standard and
then converts the video to another TV standard with removed content control or copy
protection signals as described above. That is the chip or device may ignore APS bits, or
analog copy protection or content control signals, and convert to a new TV format for
anyone’s use. In the case of a defeated ACP signal (meaning the ACP signal is weakened or
removed) for example, a system of one TV standard may have at least some type of copy
protection or content control system may be tranformed to another TV standard, which

defeats/modifies/removes/attenuates the copy protection signal or the content control. For

29



750 1280x720/50/1:1 1280 720 50 gres ve '74.250
13. 468 4001 401 40T 2201 7001' 12801 19801 401 50

w0 2hesPed0/ 30/ 1: 1 PCT/US2008/065861

example, a TV signal with copy protection coming in for HDTV may be transformed to a
SDTYV signal with an ineffective ACP copy protection signal, or no ACP signal.
“Incffective” here is similar to weakened but includes having no effect. In one embodiment,
Figures 14A and 14B-19 represent operation of a circumvention device e.g., when the
resulting mapping whi‘éh mathematically is the range provides an ineffective or removed |
ACP signal. For example, in apparatus 521, if the mapping relation or function “g” has ACP
signal 1-n as ZERO or an ineffective ACP signal this will result in device 521 being an ACP

circumvention device. For example, in “g” the ACP signals = (}; or “g” means that no ACP

or content control signal is provided to the transformed TV signal.

[0081] Conversely, a TV signal of one standard that has no ACP signal may be transformed
into a signal conforming to another TV standard with an ACP signal. For example, an SDTV
signairwithout ACP may be transformed to an HDTYV signal with a form of ACP. In this
example, in “f”, the ACP signals = 0, but in “g”, the ACP signals = AGC pulses or
(equivalent) color stripe signal or pulse pair pseudo sync/AGC signals or content control
signal or video signal modification. There may be a need to add copy protection or content
control signals whenever a TV standard is scale_d or changed, regardless of the original input

signal.

[6082] Figures 15 to 19 thereby show vector representations of the operation of apparatus
521 mapping into a matrix, wherein each column of each matrix represents a particular TV
standard and/or set of content control and/or copy protection signal(s). The vectors may be
part of the look up table implemented in logic or software in apparatus 521 (or 511) to
implement in terms of added signals when TV standards are scaled. So the vectors express a
specification on the chip level or the operations level of the chip or device. For example,

suppose there is a particular multiple TV standard conforming DVR (digital video recorder)
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with inputs for NTSC. The vecior description commands the device that when an NTSC
signal is recorded with ACP signals such as color stripe signals, the output playback may be
HDTV (e.g., 720p or 10801) that contain back porch pulses (or an HDTV signal
modification). In Figure 15, matrix 530 represents the domain and matrix 531 represents a
range. Hence matrix 530 = the domain or the input signals before being transformed to a
different TV standard, matrix 531 = the range or the signals that have been transformed to
another TV standard. The arrow represents a mapping relation or function, which may
represent a change or transform in TV standard and/or ACP/content céntrol signal. The
arrow represents a transformation in TV standards, but also that a set of ACP signals may be
changed or transformed as well. It depends on a transformation function, which is usually

stored in memory, transmitted, or downloaded into apparatus 521 (or 511).

. [0083} For example, Figure 15 represents the functionality of scéler and encoder apparatus
521. A signal of one type of digital or analog TV signal with a set.of copy protection/content
control signal or bits is transformed to a new type of TV signal with a set of copy
protection/content control signal{s)/bit(s) that can be changed or transformed or
added/provided or deleted (orvice versa). In a further example, one of the TV standards in

matrix 531 includes at least a tri-level sync or HD signal.

[0084] In yet another example, Figure 15 represents in matrix form functionality of a
decoding device (decoder). Here the source of video of one standard along with its
associated content control/copy protection signal(s) is coupled or linked to an apparatus
including the decoding device as in Figure 14A. The detector may merely sense the presence
of a particular ACP signal (or content control signal}). A decoder would additionally interpret
the signal. For example, the detector may detect pseudo sync pulses, but the decoder may

also output the number of pseudo sync pulses detected or where the pseudo sync pulses were
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located in the VBIL. A reader senses, counts or locates the pulses and then interprets what the
pulses mean. So a reader may include an element to, for example, indicate three psendo sync
pulses found in line 10 of an NTSC VBI means to convert to format 720p and shut down
recording after 1 hour. The decoder detects the particular TV standard and/or its associated
content control/copy protection signal(s) and generates or provide an indicative signal (e.g.,
which TV standard, which content control information or copy protection signal). This
indicative signal may then be used to provide a different TV standard and a set of content
control or copy protection signal or video signal modification or deleted signal(s). For
instance, an HD signal with one set of ACP signals is provided via transmission or storage
and is coupled to an apparatus including the decoding device. The decoding deﬁce may
provide an output SD or LD signal with no ACP, ACP, content confrol signal(s), or SD or LD
signal modification. In one instance the HD conforming signal may have an ACP signal as
defined as any of: no copy protection signal, no content control signal, copy protection signal,

or content control signal.

[0085] It is possible for the decoding device (decoder) to receive an unprotected signal of
one TV standard and output another TV standard with content control, copy protection, or
signal modification, using a programmed algorithm or look up table. This can be a default
condition or assume that the unprotected video signal was originally a “hacked” version of a
copy protected video signal. For example, the unprotected video signal supplied via a black
box may still have parts of the original copy protection signals such as narrowed syncs or
lowered back porch, or one or two back porch pulses. Upon sensing any remaining
modifications or parts of the original copy protection signal, the decoding device will change
the TV standard and apply a2 more complete (e.g., effective)} set of content control signals.
The decoding device then can also be used to receive a TV signal and provide a TV signal

with an added, strengthened, enhanced, weakened, or defeated form of content control/copy
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protection signal(s). Suppose an incoming source input video intertaced signal only has BPP
(back porch pulse) ACP signals, then a decoding device may add PS {pseudo sync) pulses for
progressive TV standards such as 480p or 720p as to prevent displaying on a monitor the
input ACP signal. Recall that content control may involve inhibiting displaying (as oppose to
inhibiting recording), so one can then say that the BPP signals included in the progressive TV
 format would stop recording, and the PS pulses added will stop displaying, and therefore the

content control is strengthened, but this video signal can be still transmitted for example.

[0086] Another apparatus that embodies Figure 15 is a transcoder that converts between
TV standards. The transcoder may receive for example an HD signal with modifications
(e.g., back porch pulses, pseudo sync, AGC pulses, waveform added, sync modifications, etc)
and then output a digital or analog signal in another standard (e.g., SD or LD) with or without
content control/copy protection signal(s), or vice versa (e.g., SD or LD in and HD out in the

transcoder).

[0087] A transcoder apparatus may receive and output the same standard but provide a
different signal modification in terms of type of content control or copy protection signal(s).
For example a copy protection signal a first type A in coupled to the input of the device,
which in turn outputs a copy protection signal of a second type. The copy protection signals
of the two types may have no copy protection/content control signal in common, or have at
least one signal or modification in common {e.g., both may include negative going pulses or
positive going pulses, sync modifications, or added waveforms, etc.). Similarly as described
here, conditions of the two types of copy protection may apply to a device receiving one TV
standard and outputting a different TV standard. In terms of a transcoder, this device may

include (or be coupled to) a recorder, storage device, computer, and/or transmitter.

33



25451 401 401 2201 2845T 12801 4125T 401 750
1280X720/23.98/1:1 1280 720 23.98 P ogresaive 74.176

woO 20853%055451" 401 PCT/US2008/065861

[0088) Figure 20 shows a look up table (mapping function) for the ACP signals for HD,
SD, and LD standards similar to Figure 5. Each column of Figure 20 where the “x” is
marked, indicates the elements of a set (of ACP or content control signals) for each TV

[T

standard, as described above with reference to “f” or “g” of Figure 148, apparatus 521.
Figures 5 and 20 are only examples, and other features besides those listed such as BPP, etc.
may be added, or a different list of feaﬁlres may be list for each TV standard. The elements
are enabled for example by 2 memory circuit or control bit(s). The elements of the set may
be changed or updated to provide a new list of ACP or content control signals for any of the

, TV standards, including HD. In this illustration typically a modified color burst signal is
present on a signal conforming to a composite interfaced TV standard such as NTSC or PAL
and/or to a tow definition composite format (e.g., NTSC 240 progressive). In general, there
is no such equivalent modified color burst signal in component video signals such as RGB or
Y, Pr, Pb. However, as an option, one can modify in an HBI of the color difference Pr and/or
Pb channel(s) or in the Y luminance channel to carry over an equivalence to a modified color
burst, BPP, PS and others are just examples of content control or copy protection signals that
may be used in any combination. Normally these signals are applied differently for different

TV standards as seen in Figure 20. For example, PS (pseudo sync) is included for SD but PS

is not used in HD.

{0089] Figure 21 is a diagram similar to Figure 15 and shows that in some instances the
two different TV formats are of essentially the same resolution. In Figwe 15TV
STANDARD 0 of matrix 530 may have the same resolution as TV STANDARD_1 of matrix
531. For example PAL-M has the same resolution as NTSC, or SECAM has the same
resolution as PAL. So the detection of one content control or copy protection signal can have
applied a different content control and/or copy protection signal. One example of the

difference is to have a modification by adding and/or deleting one or more signals (or part of
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[0048] The output signal fromreader 10 may be
coupl ed or integrated to an input termnal of a
WO o0PebRr . recorder, player, network, encodempcyiigdessios5ss1

conpressor, and/or video deconpressor devi ce. Reader
10's output signal at termnal 10 may include a

threshold aleteatods ©rg..alstactass 68806t gdH0Fd Fpuering & putewlar pordeg of a
tolimt recording, viewng, or nodify the
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has the capability to provide nodifications to HI D,

ACP SIgga (e@NHubies L BsSIdNFht ahd/BHARKIY :all/of the rugbdt 8ducB Pulses per
nstance, encodér 20 may i ncl ude prOV|d|ng col or
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nodi fications. Generator 30 may al so be part of
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copy protection signals may be provided. An updated
signal nodification may be initiated at a system
operator or via transm ssion, data file, and/or
control bit(s). The prograsmbility feature may al so
be provided for the reader 10 (e.g., so that when new
nodi fication or content control signals are



[0057] Note that a content control signal may include
“any part of a copy protection signal or any part of a
wo 2008adeggeed” copy protection signal. A weakeneg:fp$6es/o65861
protection signal is a signal that has little or no
conventional copy protection effect e.g., a color
burst signat.sThwyrthesidd deicetor A d ivfaly ¢lemi ggherpte, agsignal mobieativetof an ACP
phase and/or frequency) that has little or no effect
color bRt rhodiftiteRn] Areingk oMpht ¢ivdetetorads setdupladas dsgle Edreuit 608.
meaning little or no chroma copy protection effect on
a VCR, or a weakened version of AGC and/or pseudo
[0094] Smgicﬁ:ﬁ&lcﬁi@ 808 B4 BY ngju{ &i%ﬁzh ¢ PthdQndicates one or more of the
2008/ 157056PCT1US2008/ 065861 no AGC effect on a VCR
followirByt , t he weakened signal can still be detected by a
detector circuit and used for content control. [0058]
Al e op...par: ! .M V. us
LoRy G BRI NE  dsa s bR B ol B
applied to video signals conformng to various video
st allda mdsefothén e gouionsofake tideo tighdle) which are HD
SD, and VGA. The bottom part of the table shows

exanpl es of types of well known input/outpuyt vide
LPHACLNEE ST AL (-2, S04 SHaRPTOREA: Of BBdPe P defaated
color sufpd 8E&Ly, ed to above) shows an exanple of a video
wavef orm showi ng i nserting/addi ng positive ancUor
negati ve going pulses in one or nore HD or tri-|evel
lepgib ohercploo huest (mediBed of gyimapdifiedhe added positive
goi ng pulse is denoted by "X'" and is located in a
%gééﬂﬁgbquéy%lgxﬁgscan area (e.g., in a portion of a
porch region’or in a horizontal or vertica
bl anking interval). In Figure 6, pulse Xis a
mesi dndioe ligeicrgtipubSée arphtsathahgdafd cudorianstabl e or
programmabl e duration, position, or anplitude. Also
shown in Figure 6 is a.pegativel oi pul se or
SeBH et posh iy PSR e e 8 BBe 0.
provided in an overscan portion of the video signal.

[0095] NoWBuik BRineaR GO8LI0BNTIBly @ toddeirkl eNaknAd @habdificaii®@y (be video
added to pulse X. Wile in Table 3 and Figure 6

signal e B A Y, th%ﬁt%?é?lﬁla%gf%;(ilig%ip Bog ﬁ'ﬁ?/tﬂ’ern be couglred toa

duration for pul ses z, e provided, oth

val ues .may be provided. or ed. 0] ._Fi qur
CPU or {EaO (o ariati) $itdhes aEs Ao uriexbindlt b can
_Figures 7A-7G_8B-8E and 9 show various exenpl ar _
determing ik of essﬁlﬁﬁéféélf PioFRRESHS EORER) Sterlrde or T nlagi%ffw ?551» Figure
such a conventional video color burst signal, as
14B); argithenr ptoividelarsstwaf AR Ptdseofiieat chnamtisigeatetead.| Y2 daldewige 6hb for a
"col or stripe" process by Mcrovision Corp. These
differenWBVet@dam, fikeirgei eledldnys 4DBdrfa28 at bR sl FiEhavs amt via the output
hat chi ng) of the otherw se conventional col or burst
Ofmm0&§6gﬁﬁyﬁ%hgggj hori zontal blanking interval of Figure
8A. The hatched areas shown indicate phase, duration,
anpl i tude, and/or frequency nodification(s) to the

lo096) S5 088 bk B SRSNShT BB LB ey vy mpese

detects an indication of .phase uration. anplitude
detector f ShS 0 SN G OL R PR e PR 1 S s Site or
t hese waveforns may be sensed or detected in a video .
more cyglegpbd PHTIREANTeQICEEY Py benged BT grentsnt ¢yl genahso sensing the
standards so that in a corresponding video signal in
one or neme EiFTa4 istednamenky tahge HiAlicged madutpg hodifflogd 608. g. |
with a correspondi ng HDTV content control signal) or
the HDTV signal transmitted, viewed, or recorded in a
content controlled manner such as limted storage of
the HDTV signal, |imted access of the HDTV signal,
or limted quality of the3HDTV signal). Conversely,
an HDTV signal when detected (e.g., in a conpliant
system) with or without a content control or copy
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118 is replaced in other enbodi nents by a copy
wo RhPIs8¢di on nodi fication detector which det eglcs/@hoddssset
pul se, pseudo sync pul se, incorrect color frequency
in an overscan area, scaling effect(s), etc. Such a
[0097] nBiltdit elatienn 608te 60Dof Bgnec® hay bezeaphdtodhechprt) digital video
stripe signal or incorrect color frequency signal,

stream ViASo R VRAVdcHRfor 803 todead diigngi dugt JueB a0 PSR HI efgipamteh bit(s),
the incorrect color subcarrier or burst signal. The

control Elhﬁgj S?Aﬂ}y GihS G habbYESn @ 4 T G EFéHn'ien\f\’Gbrﬁfbl signals. This

S“or generates a copy protectlon si gnal,

data cm?&ﬁ{i@ﬂfo%@%%ﬁ% oI ks 3% faenart %ﬂ?wsﬁ#evt PRAGE or content
gnal. FIG,  11B shows CIrCUIt detal

control %mﬁmhe@@ahecbfm@lﬁ@@@cw ptapdad ﬁeseammlw%% dap ar bits may
and 12B show pictorial exanples of a prior art

be providedyint D VilEs signikl serewing ongveh bit(s\imaytbeqapvidet thgeighgeset top box’s
top boxes, cell phones, PDA's, etc. Here the digital

(or a mobik \d@ﬁke’bﬁco@laﬁabitﬁre@éivm @:vg'.,dﬁm grasiminsian cablrdfibérgwireless, or
definition signals, with each TV standard with a

the like)RESRH HRTYRA %!éhﬁﬂf of Bish Rbreiif AdhedimHCH 1By dhcDédiA),
network-is abl é of sendi ng commands such as rode,
APS, ECM EMM and/or configuration bits to enable or

[0098] din ﬁ% mgi%%cte &R&L%O%Sf s%%gg Eg}é}pﬁrg c1j60 Uil data, andor

varyi

cont t control nal s for h definition TV
waveforf BASERI linrtwa%\?% SPed e Aafog oL gualoy input Video A.
Currently, no anal og HD content control si nals are
Also sensingrasireddang may hp deng it 2y, coOBENAERE OF pREng 2 of digital (or
present invention used in the environnent of Figures
software) BAmai?28. ilmEignde 82 HDamgalidayy comd dideochns cotplsd griahing
with content control signals of a different TV

generato AT khiciiGBn 36tpSk HEoht anthidd/fiBmeqnR sppalinb ¢int/pixal
chip or device that inplenents one set of content

generatdt GOl LRLARM S % IF@%EOH@ Al %uﬁgl/@st Qgitgﬁe_?ﬁ\)grﬁi c&ifBMent to one or

protection'sig s for SD a st andar ds.

more ﬂgmﬁfémggﬁ éﬁ]ﬁ;ns e rmer C%IQ é rgt\(l)flgiﬁpm g og&)\ﬁi: &%gmj rﬂme%@% that

drsc

2006/ .0093140. Such ul d ingclude
are logichygh 4pFing § PPRFoRiGf ﬁhﬁg%%iﬁmg -aWBEIRCHAY IPEMGr gulips e inserted
content control signals, with generally a different
or addedeandéstr duwing erporiéamelithe EBIgnal, sheer 2 eqlehstine seag datddsd or
in accordance with the invention. WO
inserted R 00&cthdOSARET HER0RR166H 8 6inkDB6 itdicdivy wiekficBAn(s) of one
13B and 13D, devices 501, 502, and 504 are each
OrnuﬂeféaﬂﬁgggﬂQQHQKQ§§k@e (apparatus) in accordance with
he invention that provides and/or detects nultiple
TV standard content control signals including at

[0099] l/fl?lz;lglge a gﬁo??%ilsgl%t Igt{%ﬁh%'yr n@?ﬁ Qi GRRL; a Min gfﬁﬁtal for a

or ana IS coupled I'n

. a us 50 whi I

portion GHHFEVE145eqiinkis (5052 F%P@&Jiﬂ?%ﬁﬂg}%@%? Fale ‘%ﬁ{}ﬁgﬁ?&l&ﬁ) Out
signal s are provided for varlous v stan@i ﬁﬁl

C, Out Gyp indicaive 9y PRHEET €a2-afdt-SdMD: A6y RoFibve iggd portion of a
content control with other TV standards. Device 501

video sigmtIpededic wavebmm) onptstiva ainiganises hpapscbild syne milieh, lowered
di fferent types of copy protection or content contro

portion(§)icf Rakideof 9énalli ek e enlveforp@in o poridnrogsied VIBL osgic circuit A 613 is
However, device 501 in general can independently
provi de control of programrabl e or presettable
content control or copy protection signals for each
set of TV resolutions. For exanple, one set of
resol uti ons may include amg conbi nati on of LD, SD,
and/or HD. One exanple is to have standard definition
and high definition, but other conbinations are

o o o~ o~



WD 2008/ 157056PCT/ US2008/ 065861 mnul ti pl exed conponent
signal. Part of apparatus 502 is the detector DET

wo M/ Ghodet ects for content control or copy pn@iiegszoeesssei
or ACP signals or bits for HD and another TV

standard. [0073] In another exanple, hi
coupled defdcaive ithnse cutppbsiemls fiotewmyiagier 613ite m@a‘gﬁomrdhore signals
HBI (horizontal blanking interval). AGC or pseudo

Output S@AGndicghal o costehngiitrol andipna lakumrEd2, copnrétbaion signal.
device outputs a conposite video signal with color

Logic A%lrchﬁ%ﬁ QR %h&?rowﬁé ed8o® ye’lg?; 1Y RELAARIrhE Wnd@r pARH/ Or
back porch”sig The colofs stripe signal here i's

oS BT B RS B B P s

) inpcorrect phase or frequency The col or stripe
&g“ﬂCE g&' “here may or may not have an actual copy
protection effect. [0074] Conventional apparatus 503
Figure 13C perforns a _conventional scaljng
[0100] fﬁ?rﬁq?@rbué% Hicatopwigtecron Heranglog dogin ihe ParsElgs
(converts) fromone TV standard to another, for
VideoA eiganiis eypifallyroospieti so RDLf(démerthich mayi teer pless tav.ck@ijmp circuit
' formats may include PAL, SECAM NTSC, 480p, and/or

(PLL) obd Bidrst é‘d[ﬁtlﬂﬁahdnrti‘dcﬂﬁﬁ)rl(BUE)’)b@@@lﬂvﬂéntF{E QUgHigksdrcuit), The
formats. Such scaling is conventionally perfornmed in

output of BLLIAAR 1?%%5?%@;%&%%11&@% theRlo®F Husst, WRBH Bl couPled to

anot her e wn in Frgure 13D a
e RRETG) A0le AN A BB S DRSPS o
dard d/ h def d
v o5l i3 Do ol S5 o e e

is nmeant to operate with a |ow definition TV signa
output of phgse deBor 68 recapled40 pogioeinwtt ©F1¢.rveuel peyidss agodwyt

signals provided fromvarious portable devices such
sxgnal Oagpue €l ihdiphibreast,a qbor mibdtenghfieatoh dydosstripHo dogica’s outmt

exanpl e of apparatus 505 receives a | ow definition
signal OWHREC RAPRNG ildRMENohAN Mbledf HRNB irfe! (BEEF] galtee))fs uch

as 20 or 15 franes a second frontsource 504) and up

converts it to a HD or HD and SD TV signal wth one

it §f S84 content control signals. The | ow

de Flnltlon signal may have one set of content contro

or copy protection signal(s), and the via a nmappi ng

Nmnﬂﬁnofnwppbugtphncmh@nhpéﬁﬁsfunction for SD or

mappi ng (e.g., nmapping functlon

]% §/ ]bgglgg %E%éhlc‘] ic?rqglgégs 86k beg ng%lgr Qtrt'tgt %odlftcattol}'l[s? per
durationAER-hiHs FRIBSIREmEONt ent contr ol and/or copy protection
signals for SD and HD. [0076] Figure 14A shows a
general exanple of a signal confornming to TV standard
IA’Cﬁ‘ii@h‘P%W ﬁlélps waihdavs peolss et Bwdd rCégmt o an
apparatus 511 with a detector/encoder (for detecting
' content control signal and al so
Tﬂ?%%ﬁ Eﬁ%ﬁgﬁ &$ gg&%ﬁp mappi ng function (e.g., |ook
up table) to output a signal conformng to TV
RratictaetisorBaCuidl/ ot -navitah phasp perticnty oé the modifiedolor burst
and/or copy protection signals (which nay be of SD or

/ig%gfgl ncl u eg(g{jg)atz? g?‘f?S%S% :!i égpéttoneo'of%f or{]%urst ?wﬁ%ﬁ ytﬁénu%red fo:r

conuﬂnéﬁyﬁbncular TV standard. Typically the output si gnal
may be HD so that apparatus 511 can scale the HD
signal into another TV standard with an associ at ed
set of copy protection signals (e.g., LD with pseudo
sync signals, or color stripe or AGC signal.
Alternatively, source 510 may output a signal that is
ot her than HD such as PAL,39NTSC, or SECAMthat is
provi ded via the DVD player, tuner, set top box,
Internet, apparatus 511 scales to an HD standard



WD 2008/ 157056PCT/ US2008/ 065861 exanpl e, a TV signal
with copy protection coming in for HDTV may be
wo f0b@nshar med to a SDTV signal with an ineffeagidivesr06sdssset

copy protection signal, or no ACP signal.
"I neffective" here is simlar to weakened but

[0101] | hotadesthh abdvegraoxasiplecand othergpauigsipbiie megnifiedajor agst may
14A and 14B-19 represent operation of a circumention

be presdeunCRdRagd susthefréduendt g snoduiation naydfiragphihideh It should be noted
mat hematically is the range provides an ineffective

that all &;thés%rf@é’cﬁl‘és Al b3 Ip3ERhe inFERE dign@rﬂan%n bt @ [%2&om

‘ I f the mapping relation or function "g as Al

e [ 1 i o . .

i 998} g B AT B DA EShht AR 808L 01 S

. device, For exanple, in "g" the ACP signals = 0; or

Logic GQJ6, jacbyice Y¥H$t no ACP or content control signal is
provided to the transfornmed TV signal. [0081]
Conversely, a TV signal of one standard that has no

[0102] ASpchst gadir arepteser mpayhsrspaganable Hegrpgrammability of a reader
conform ng to another TV standard with an ACP signal.

or detecEyrforexaliplesyf T s@DIArds (g aincindingdlid fa@Rt(ypyalbvs the
transforned to an HDTV signal wth a formof ACP. In

identifidalibs o£#ha RBht€nt doRtrol sighdlCcopSprotegival sseral, @r obhdt miodified 'signals
the ACP signals = AGC pul ses or (equivalent) col or

ﬁmtwgga%g@gmgkggﬁh &ﬁa?ulse pai r pseudo sync/ AGC signals
or content co%tro signal or video signa

nodi fi cation. There may be a need to add copy

[0103] pF%%? Cﬁb* ﬁﬂlsf%tescll?ﬂltdﬁgék 3%%;359 ‘11 s&h&ﬁ‘r‘?‘kcd%lo%ﬁ@ee%ﬁfl fiog i-ﬁyention for
S ard 1's scaled or changed, regardliess o he
origi i nput signal. [0082] Fi.gures 1 o 19 .

convertipp ofey SHUR e an BEAAt sor gHLIoIr BB st deise of

] of apparatus 521 mapping into a matrix, wherein each

Figure 2dgn game embedienenfiatinpwt \rlgqm Egiired lnaandiheamaignajs are coupled
standard and/or set of content control and/or copy

to memquy eleandntofsudi gratiseys) 6Thend 622 mspeatmylyb digaety abfmertieo2] and
| ook up table inplemented in logic or software in

622 stordRAiatdISgRd In E@hp&ikh) fdrd inMRneNE Hixeldarldaids. The aglgeckignal
signal s en TV standards are scaled. So the vectors

of elemdmtPE LS ahdFH2INEE !:{dp‘fé}f ﬂ.ooanfoﬁﬂa&ing ro? (L}gi\??l ?Zé(c%lssiﬂg cik & 623 which

operations level "of the chip For~ exanpl e,

it RRERE ISl B RGBTl By DR AR o

. 2008/ 157056PCT/ US2008/ 065861 wi th i nputs f ?r NTSC.

interpolatiqn (G €oteh clERIENE 35IR! HoWMaPPieh P e Jnue umpagnd ghegma
an NTSC signal is recorded with ACP signals such as

signals. cdleantstt of fematten@dsthen heovires putelyrngylings kormenevwo BV HEmard
(e.g., 720p or 1080i) that contain back porch pul ses

(indicatddods ¥rankdDPY/ P’ g Relicthizdiolipled td omduit 624 (Fichdiee doder 625 and
matri x 530 represents the domain and matri x 531

Wavefor%lﬁgénféﬁa%}t@6§ EROMI8r 6N pRealBlifideits 9B4lds theRevd PRI siyr@ls

e input signals before being transforned to a

e A G N RS
encodr BB S R UL £S5 B LI, Ll 2

in TV standard and/ or ACP/content control signal. The
convertegy {ggopeprad dgtaktoanalogronyeaitn spcodpr 03¢ mpadenanalog output
but also that a set of ACP signals nmay be changed or
signal int thafisfrosfieth msiteyes-Viddot agtéperoispopantayidecesgfabr mat i on
function, which is usually stored in nenory,
transm tted, or downl oaded into apparatus 521 (or
511). [0083] For exanple, Figure 15 represents the
functionality of scaler and encoder apparatus 521. A
signal of one type of digi4mal or anal og TV signal
with a set of copy protection/content control signal
or bits is transfornmed to a new type of TV signal




protection signal (s). Suppose an inconing source
i nput video interlaced signal only has BPP (back
WO Q@g,ghogul se) ACP signals, then a decodi ng dexiges208o6ss61

add PS (pseudo sync) pulses for progressive TV
standards such as 4-80p or 720p as to prevent

[0104] dFspthayivhsjgnal (of meynsteadard)Heom apendenGdd. siagpigrn eRaeralor 626
that content control may involve inhibiting

adds or gicvileayhit®ld aspyappaskcdpy protbttnt sifigl medidicdiiog)tp tixovideo
one can then say that the BPP signals included in the

signal oPIR RSBV V@ndMdf Qferﬁ&tatd%gli Qﬂ&%rtr@ébrfeei%%@n@ﬁs fr8fch dd€iguration
PS pul ses added wi Il stop displaying, and therefore

control Eg@? ?ﬂ% wﬂfe }Ezﬁfllc p?%{s%g Jrin :{E(?Je% Spgzﬂa eﬁ’t@fedtﬂs %T g%ﬂ@?nd
waveforpy. g%@%&da qﬂﬁ%ﬁ@%%&%ﬁ?@%@%@ﬁﬁ Faﬁ%éﬁlatﬁa mﬁ dawl An

transcoder may receive for exanple an HD signal wth
exemplayp dsfof el adificatigns inplerkensest BhwprafaEn genssaoiR2ostp ke
ACC pul ses, waveform added, sync nodifications, etc)
convertaindd¢dagnduisphiibwa ilmlﬂ‘giblbéBé.or anal og signal in another
standard (e.g., SD or LD) with or w thout content
control | copy protection signal(s), or vice versa

[0105] (W GeforBRedtratd? 620 fainskahiple) dbndrited AGQ pERSTOMS Phsitive pulses)
[0087] A transcoder apparatus may recelve and out put

or othertrs[%;gna% 30E s henfardhvBiid &r Luied q\ﬂmghzﬁf EIPeIg2 Si IR ﬁg memory 630

ication 1'n ternms of type of “content control or

o P %%ﬁ“?s%ss%nd{o%%zsz%c&rs S Ryepuion v

ut of the_device, which in turp out s

from thep‘ieé‘ilf'éé’if Fagnre 24 far OB L e ey santpe Slé%g) for identifying a
protection signals of the two types may have no cop

set of contant eenticd ! comt paetection sigbl(ss ifpratheiinpug gingo iguak (clgatae set of
at | east one signal or nodification in comon (e.qg.,

ACP or bodthntraytrolndgnatielromd @t invappantusd 2 wif Fegrot4posi ti ve
goi ng pul ses, sync nodifications, or added waveforns,
etc.). Simlarly as described here, conditions of the

[0106] t @PUtaMIaRaPThes QPP eSO sEIT coBiENnBRIMS] biocapyPRMtbeton signals
recei ving one TV standard and outputting a dlfferent

for the nk¥1 f&%ﬂ:‘aaf@ J(éﬂbl t'ﬁ{erﬂiSI @nttdf%%f:@fd&@P o Bbrite@¥hES signals for

i ncl ude be cou d to) a recorder, storage

“g” i deV|ce ut er nd/ trans
Bt o BeF UdS oot §éiﬂlp%‘<‘>§%ffeﬁmﬁ+%m§%%ﬁ%%g Ip the
i Iook t abl e (napplng function) for the ACP signals
final TVf %%ndﬁw{) thayys sgaled (opaad/grbrabassd ep ﬁhq WPt Qf theggpdsr &-g., elements
Each col um of Figure 20 where the "x" is marked,
608 or 6l hdr 64 eSlighes Benents of a set (of ACP or content
control signals) for each TV standard, as descri bed
- above with reference to "I' or "g" of Figure |4B,
[0107] appapdiedsxddile, danfrol bes Somddn Anare clenleyt %eamylresived from a
and ot her features besides those |listed such as BPP,

storage &etv'i'ee dﬁé’ce@@r esleloway ddershihé &fngﬁe df c%hteﬁf cdre@! UF &py
|st for each TV standar The el enents are

protecn(%f@%)rla?sdt g%r%#lotgs o Iﬁ: e@' %ﬁﬂs ndatd, lﬂg %Tﬁ lﬁ ;:g% I?i)layer or set
dat ed to rovide a new t of A r.con
top box Bigx Fecsfvegh a%r%re? mmswyryo¢ Pi iR oA g T Content control
) including HD. In this illustration ty |call¥
signals tadhgappliad (€@ 0P aBPlySt SCE PGAAT GoBteRt el sighals fayng A the “g
conformng to a conposite interlaced TV standard such
functionad SR 8CHpur,MB aivd Aoewt BY atandawd d dhisrilt nowy beanpo$é the CPU
format (e.g., NTSC 240 progressive). |In general,
there is no such equival ent nodified col or burst
signal in conponent video signals such as ROB or Y,
Pr, Pb. However, as an opt4jon, one can nodify in an
HBI of the color difference Pr and/ or Pb channel (s)
or in the Y | um nance channel to carry over an

CE >



burst signal. Thus threshold detector 607 may then
generate a signal indicative of an ACP col or burst
wo Tghidhgation, and the output of detector 60%dBus2008/065861
coupled to Ioglc circuit 608. [0094] Logic circuit
608 (via its output signal LG then indicates one or
627, whinbrstorof thetde fnobhEmwiyn@R0, andrebichitheCBH 23 semdsda o eaveform
going signal in a portion of the video signal, an
generat@ @26 do PR edcaheTdile cpatdli @E/@LopNrowicten sighds @br, the new TV
a phase change in color burst (e.g., a color stripe
standard’ 0cess or weakened or defeated col or stripe
process), length of a color burst (nodified or
unnDdlfled) anpl i tude of a col or burst, plxel and/ or

[06108] laFg éf)c ﬁ s%?ec%/co‘ﬁﬁ?ls%hfg é?t xﬁﬁ%{’?@ £9 zﬁ 099 20dar uS%&ai

er or I ons per

0 fra 95] Circuit ele 08 aI
VoutNSylrqm sacodsy b 5&%%& 5 P PREGRT G S5 o Fé’m
to be identified or read. The out put S|gnal LG of
control ansiprccopp @ratesiontsignalie). Sognl ¥@uthdS & fopexagpple a composite,
conmputational (or arithnetic) unit (see Figure 23).
componEmy oeS-afpdesighaieor@RIibica vidde tsegmal . nGoreli ghipdtionfelement 628
(received) ACP or content control signals (e.g., "f"

(controlied HEYPT €282 prefbit ffalledibtive 3t (iRt 1DV hE Srckes GineHfto

ACP or content control signals (e.g., "g" in device

select the %Qloﬁsov(/a %‘u‘g %g(gxtera:[éé 6%‘%@?% gn/oYf' Aok %rf;t]l}c‘j’d rIAPS b]hse(one or

elenents Figure 23 via t
out put .of e er. 624i re 23. [0 Lc 608
more ty R R ANIGE PROTE S0 TOEEAIE £ b (IR CP A, of te
and/ or phase detectors (not shown) to _sense waveforns
various wavefogny gich ag Dxpd gmakiudes ?frp%mswas%% RRIOHFIREEEC-)-
cycles of a particular frequency may be used for a
content control signal, so sensing the one or nore
[0109] cJroioms ¢asesegenedtprdrbys Hemible in serms of praviding anyvymegificatiq for
of logic 608. WD 2008/ 157056PCT/ US2008/ 065861 [ 0097]
signal VOLNSUirt tegheofeiohenb68ntiod, BOS and/oFequyro@2tiorasigio(s), such as via
coupled to the (input) digital video stream Vi deoA
CPU 627' SudPvaedioim B RidnaActuisthb@tyifahm, SHEHF B8 vileSsignal down
bit(s), configuration bit(s), control bit(s), or any
jdata that represents a set of ACP or content
toﬂmInQ&H§5 signals. This data can be then coupled to a
CPU (see Fi gure 23) which then allows a set of ACP

ntent contr ignals to or_.a

01101 e BRGE or B s aP Rt B 275 sdd%ﬂcoa‘lmm&raﬂ% e
may he provided in a DVD s sigpal stream _or

combinasph & pnglag cisisy.GU i rENES LRV Sgétwa{eolﬁll%we@at(%}@a The
mobi | e device's) control bits received (e.g., via

devices or apparatesss oy bezbilded o disabledprr esinfigured oma eteeor| hdge pits or
fromthe systemoperator, or bit(s) stored in a

signals. Ragiheihore thenircdata(egntsuyh af H0A8hideratadeircuit atagbedlisconnected
content control signal (s), copy protection signal(s),

or disaba4 prdBHaPlofHANEbPHI dfqgéai)lél%k(gn AYBY 2 hRArPbr §iBRSEHevice

I n the analog domai n from anal og i nput Video A Al so

may he I%SIUﬁ Ly gAPsg Ao RE IQC%O 1(1 yg Sgﬁcé Hla? [l% 11&% Q?Bb‘%gte(ﬁs e.g a

0g an glta warej domai n

ure 22, analo i deq s Videqg A i.s cou .

tuner, mpgfiag GOHERRTaR ASBTETmaATE Raksoc fitices SRS Bogne in

and field/frame rate signals to |ine/pixel generator
light of {hisgligclosurhe/ pi xel generator A 611 outputs a gating

signal coincident to one or nore signa

nodi fications. For exanple generator 611 may out put

one or nore signals that are logic high during a

portion of the VBl (e.g., where pseudo sync/ AGC

pul ses are inserted or added), and/or during a

portion of the HBlI (e.g., 4phere a color stripe signa

is added or inserted). Cenerator 611 then nmay be

output a signal that is indicative nodification(s) of

.,



[0100] For color burst nodification detection in an
anal og domai n, the input anal og Vi deoA signal is
woioh’ﬂ?is@@és' y coupled to PLL 614, which may be apciresRosiossssl

| ocked loop circuit (PLL) or a burst continuation
oscillator (BCO or equivalent (e.g., ringing

[0111] ciThiswliscjosuitie ilbutrptive afd it lingting. | Burthes mpdaicagpnsawill be
aver age phase of the color burst, which is coupled to

apparenpidakescdilRatio thebdbinRiuhs of théx disdlosur® hhd wictintehbed Uhlbutithin
of |ine/pixel generator A 611 provides a signa

the scope/df ieApp¥gdcdicidids! | nes that have normal and/or
non- nor mal phase. The out put of phase detector 615 is
coupled to logic circuit C 616, which provides an
out put signal Qutput Cindicative of a color burst
nodi fication (color stripe). Logic Cs output signal
Qutput C may al so indicate one or nore of the
followi ng (see Figure 9): Duration of color burst
Nurmber of col or burst phase switch points
Nunber of non-normal col or bursts or nunber of color
burst nodifications per duration (such as field or
frame). Location of TV lines which have a col or burst
nodi fication Type of the color stripe process
Duration of normal and/or non-normal phase portion(s)
of the nodified col or burst Absence or el ongation of
at least a portion of a color burst (which may be
used for content control) WO
2008/ 157056PCT/ US2008/ 065861 [0101] Note that the
above are exanples and other features of the nodified
col or burst may be present and indicated such as
frequency, nodul ation, and/or anplitude. It should be
noted that all of these features nay be present in
the digital domain and signal Qutput LG fromcircuit
608 may include the types of signals in Qutput signa
LGA fromlogic A 613 and/or Logic C616, and vice
versa. [0102] Such a reader or detector may be
programmabl e The programmability of a reader or
detector for multiple of TV standards (e.qg.,
including HD format(s)), allows the identification of
the content control signal, copy protection signal,
or other nodified signals that woul d be changed or
updated. [0103] Figure 23 illustrates in a bl ock
di agram a scal er in accordance with the invention for
converting one TV standard to another and used in
conjunction with the reader device of Figure 22 in
some enbodi nents. Input video digitized |luma and
chroma signals are coupled to nenory el enents (such
as registers) 621 and 622 respectively. Menory
el enents 621 and 622 store the video signal in
conponent formin terns of pixels and lines. The
out put signal of elements 621 and 622 are coupled to
a formatting or signal processing circuit 623 which
typically includes circuits for decimtion (e.g., for
contracting a signal in tinme), and/or interpolation
(e.g., for elongating a signal in tine) applied to
the input luma and chroma signals. The out put of
formatter 623 then provides pixels and lines for a
new TV standard (indicated as Y and (Pb/Pr)'), which
is coupled to circuit 624 (including encoder 625 and
wavef orm generator 626). Encoder 625 typically
inserts or adds the new sync signals appropriate to
the new TV standard. If a conposite signal or
subcarrier signal is required, encoder 625 includes
nmodul ation circuitry for a generated subcarrier and a
digital to anal og converters. The optional digital to
anal og converter in encoder 624 provides an anal og
out put signal in the formof conposite, S Video,



627whi ch stores the file in nmenory 630, and which the
CPU 627 sends to the wavef orm generator 626 to
provi de the content control and/or copy protection
signals for the new TV standard. 101081 CPU 627 al so
sel ects/control s-the output video TV format or
Claims g andard. Signal Vout NS from encoder 625 is then a

new Vi geanst dnmeavstiiya videoaignsl, chmrisial tefacewil ent
control and/or copyagrotectlon si_gnal (s). Signa

Vout NSc¢iging @mcboasm conferipgs &1 2 Erst E‘éﬁ?‘ﬁé‘ﬁbﬁ@ﬂdﬁl@r and including

S| or a digital video signal.
conmntEkagﬁﬁ- ‘ﬁgﬁ el ement 628 (controlled by CPU 628)

I epr egittdind thedetEivabbidve sigal 16 cotomm ted sdpnd fdevision
broken lines) to select the various waveforns for
ﬁwﬂhﬂbenerator 626 via an on/off nnde and/ or APS bits (one

or no [

B e
that mapsad IcenlﬁnN@ﬁeﬁbﬂnMuoiﬁ irathe freoembdazmd;ﬁm signdbaccofdims®udo

sync, AGC, color stripe, etc.). [0109] In some cases

Pfedetelgéﬂ@r%?lﬁtﬂo%%dl s flexible in terns of providing any
modi f Lﬁﬁ\ﬁ&dﬂ?ﬂfe%n%r%%de\é%ﬂﬂ@whtﬁ the b¥Bp&d toeBhteRiNdontrol
contro a, and/or copy protection S|gnal(s) such

informa#en;vi a CPU 627. Such maveforn1generat|on i ncl udes

nodi fyj ng. a rt of the.video si
el Whigianthd eb et el RaaEen & AR Ind 3 kelBrkl § oge ofa
flag, coﬁﬁl%iﬁ%oaﬁa@m%ﬂMQ thse@iy Sk ipanas, lcplor Buiodification, AGC
nbi nati on of anal og circuitry, digital circuitry

pulses, banﬁ/porchanﬂiesm&t@radrﬁyn@ pelsesablaskng)interyabmedificatien %}Bnals or tri-
level $ﬁ r at uses dﬁ E:inabéed or di sabled or configured
cevel syt BsHe PY 8P signal s. Furthernore the

Ci I CUivhétin(tBe Genteﬁtl&htralsmfdtnﬁﬁoh i ®goatpatvidies sighdl)differs from
may be di sconnected or disabled via program software
that in the inpsevigeo sigaa igreorflingjte the w%er&llh%ﬁﬁwﬂ%?r st or age
device may he included Also an RF (radio frequency)
device may be included to operate as e.g. a tuner,
rrodul Bhomethod of dlaputl, whagin the séognd iejeasich stakdantyissne lof NTSC,
deV|ces woul d be routine in light of this disclosure.
PAL, SEQAM,] orfdPd Vi scl osure is illustrative and not
l[imting. Further nodifications will be apparent to
those skilled in the art in light of this disclosure,
&and aTke nethed @€ €ldim 3, athicradihe lseeond eledsion stapdard fean HDTV

sandrGRBE frs 15 sn@ind an MDA, S B B angjsecond

standard SR FEVinN8mes ot e&ih@NAineARd<dr ¥hi) @r homBerf dfiiks of resolution.
tel evision standard and i ncludi ng content contro

|nfornat|on convertlng the received video signal to

ﬁglf Séﬁ {?-'ﬁ%m%fgh Oél§ E}Té%&l o gﬁgﬂl ,n\{vher?in'the deviceis a

scaler, tfeﬁfééddél: dnﬁ(ﬁdyfﬁﬁt:d)rﬁﬂ&rtbﬂ"lat maps to content control
information in the received video signal according to

a predeterm ned function; and outputting the
sonv er[f_lg gle A& (ﬁéJgfplal wﬂ@r&lﬂ thd @oﬂ\ﬁﬁﬂﬁgl inforrQAGE M the output
contro ornat el n the content
video sigBiltcafies lﬂiitf sanm&ionmnt éontttoh effectps thewiodeot eingobinformatioe in the
of afla control bits, nodul ated signals, pseudo
rﬂmﬂméyﬁ@oﬁwﬁé s, color burst nodification, AGC pul ses,
back porch pulses altered sync pul ses, bl anking
interval nodification signals or trilevel sync pulses
%i t h Apgafaiedot mmfleﬂmgarmdeo Slgnal comprighrg¥ ei n t he

content .control tion.in e out put
C P onaPh et g BIED ViR SEh KRG o first
according to the predeternthed function. 2. The

met hod of claim 1, wherein the second television
standard is one of NTSC, PAL, SECAM or HDTV.



3. The nethod of Caim?2, where the second television

standard is an HDTV standard and the first tel evision

standard is an HDTV standard, and the first and

second standards differ in terns of progressive or

interl aced scan, or number of |ines of resolution.
televisiop stgndgedyi ce confi gured to carry out the method of

d ai m lidedB&iveits doupleday 't}ﬁ:@n]glﬁ e hid that EAREEOME received

encoder or converter. The nmethod of Caiml,
video mgﬁwélt@anecphtétai@)mwmstﬁn&?@ﬂ information in the output

vi deo Li.es t.he sane f ¢

s ORGP e Pt P ST An T TR bt L
mformaﬁblﬁiﬁpchélr&ealedvﬁieoéwat us for converting a video

signal, conprising: an input termnal adapted to

r ecei eorgent cgrienl dogin spumleshiodhusterterang that tg§1?erﬂtﬂs content
B L T .

predeterhﬁﬁ@iﬂmdnoﬁ deo signal to a second tel evi sion
st andar d; a detector coupled to the i
{n&ﬁ Iggﬂerated

Cer ni #adhbingr qonaled defhedeteclop PG HINERFR 1610
Jaraahd aland @ content
content lé%hn dpgfﬂ’ﬂ%g*‘gil‘%%?gﬁﬂﬂ%gnt o the eél)estlgé:‘ct or and that )
gener at @gpataedenil coapked dd thHervborbimet fomutpitingibe sewenigd video
standard that nmaps to that detected according to a
signal; y edet er ni ned functi on; a conbi ner coupl ed

to thendehasd %ntéiﬂ@oﬁ@&\ﬁﬁfdrﬁﬁn@ﬂﬂl RO T 'V[lﬁotsfg‘ﬂal is one of a
generated content control information with th

flag, corgom \bﬂs treetiuliicibs geilg matudcesydc prlseucplor bmré#mp@lﬁpatmn AGC
pulses, Qﬁc gl pélﬂsg a?tere%nsbyhg Sﬂlsé%]g?]%fﬂ% lilrilttﬁ Ie gfg%lh %t? Cnos(n? éﬁﬁsidor tri-

levelsyﬁd%ﬂgéﬁ%ﬁﬂﬁoﬂﬁﬁeﬂh@veﬂéqﬁhﬁ video signal is one of a
fllag, control bits, nodul ated signals, pseudo sync

pul sewherein|the coniensconeli infemetionn theenipi Gdeo siggal iffers from
orch I se ng interval
tat in fBH Bl Tl G0 P U P Ao AR

i gha sync pulses with
nmodi fied | evel s; and wherein the content

control |nformat|on in the_ outpu eqQ .Si gnha .
i 1 f eFlae aparpiusipdclaig & Wém%ﬂﬂﬁ S Oaééggw’laﬂ%gfﬁ%fi% i
t fned function. 7. The apparat us

NISC, 15,$L @CM\% vﬁ%r ein the second television standard is

one of NTSC, PAL, SECAM or HDTV. 8. The

pparatus of C aiin.7, ere the s nd tel evisi.on

{ anchARParas QHSITLT e fhere g T Fiol ity JRTV
standar® 4N skt {e'fev@ﬂomll\/dar@%ﬂ ItIBTV hid thaTHstSR8 Q8¢hnd standard differ

standard differ in ternms of progreSS|ve or interlaced

in tennsmfamogrcssmmrmﬂ@cfedlspmsw obmperslimes ofresolution. 9. The
apparatus of Claim®6, wherein the apparatus is one of
a scal er, transcoder, encoder or converter.

9. The apparatus of Claim 6, wherein the apparatus is one of a scaler, transcoder,

encoder or convertet.

10. The apparatus of Claim 6, wherein the copy control information in the video
signal output from the apparatus carries the same content control effect as the content control

information in the received video signal.

45



10. The apparatus of Claim6, wherein the copy

control information in the video signal output from

the apparatus carries the sane content control effect

as the content control information in the received

V|deo si gnal 11. A nmethod of processing a

vildeo Asﬁng  of E@‘?ﬁﬁsin@l agdemeignals comyrising the acts of:

recei

tol ev."%P%’:?gs%%‘ﬁ%Z% RahHoRER RS T 118 oh baldard nd including

cmMmﬂwnmmMna&mmmumnetect|ng the content contro
ating content control

i nfor ner
i nfor H%F?tﬂ‘rg the ponfent copfigf 1 gjgﬂ“@@‘fl%“r ;on standard carrying
cont egtp, rBhtchi¥REBRh kR hafibR For TRSoddQe dl%ﬁ@iton geﬁﬁ
recei ved vi deo signal according to a predeterm ne
carrying egmgent gantrel iefoonatput thatipapstte thasne thatreckioaintident signal according
nt r.ol r mat i,on; wherei n the i nput
u)ammﬁaﬁwgﬂyiﬁgﬁﬁ?%l and o' mation is one of a flag, contro
bi t s, owpditing tHato il conteR E41HR] MBEnRIOhSES, CoOl or

burst nodification, AGC pul ses, back por ch puI ses,
al ter %’He@wﬂie gapEesntenl %lilkl‘ph@f(i’ma@m as onodf 4 flagtcoptnol bits,

modulaied%@aﬁ gsrew&&(g Eyﬂc%\ﬁﬂes Ol esrtgl} 1 %%Llo%gﬁggﬂu?sg%rhap% porch
pulses, alefrat syicipafses, bladkengidteped] modifRatish gigahls di frf-BFvel dynePulses

n the |nput vi deo signal according to the
Wﬁhn“ﬂﬂ@ﬁ%% add functi on. 12. The nethod of
7 gln:' of ﬁﬁ?g\é{ﬂg E%tt@nt gﬂ@;&ﬁqﬁfg)?ﬂ%%/ﬁlvthé 'o%uls\%@god %gﬁial \dtfers from

that in theeinipotividéo Gbadl mcddrdinghethe prédetaadonidfuhedayi si on
standard is an HDTV standard and the first tel evision
standard is an HDTV, and the first and second
Bt andpedge@bl bEElaind 11 %ﬁ&eﬁ&hﬁe@&{@tﬁ%ﬁ)r&? dard is one of
interl aced scan, or nber of |ines of -resacl)]l ut i on.

NTSC, RAL, &E@é&dc@ﬂﬂﬁﬂﬁﬁgured to carry out the method of
Claim1ll, wherein the device is a reader, detector or
decoder. 15. The nethod of daim1l1, wherein

13he OHeEth6@BY CLARALIN Olvhérd FRY EBSADRISRIdH LhdbfiGs 88
content control effect as the content contro

HDTV ﬁt%ﬂéﬁﬁditb%ﬁﬁhteﬂwési@reﬁ@mdaéhiS\ﬁH&éBT& gmhthe first and secpd
standardSRPRLr3h Y %rf pPJgQgsgﬁfg 'oP thiéhal eg §&n3 694 al \fnber 52 FHes ()SfI ng:

-resolution.

14. A device configured to carry out the method of Claim 11, wherein the device is

a reader, detector or decoder.

15.  The method of Claim 1, wherein the output copy control information carries

the same content control effect as the content control information in the received video

signal.

16.  Apparatus for processing a video signal, comprising:
an inpui terminal adapted to receive a video signal conforming to a first
television standard;

a detector coupled to the input terminal and that detects content control
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an input termnal adapted to receive a video signa

conformng to a first television standard; a detector

coupled to the input termnal and that detects

content control information in the received video

I gna a content control |ogic coupled

“ﬂbﬂmﬁ@nﬂﬁQMHE@%E¥de%h@gmﬂat generated content contro

i nfor g Vi rd t

maps. 0Pl dqBlrofloRf Al B Bl ARG repdriRt content
contro} agformationdort a)se@om mﬁ:ﬁ@mm&ﬁrd Wit iria@Rto A de@ticd WbMEHt control

tern1na| coupled to the ic to out put the generated
informalion peshrding i F‘@Feqe%f‘qﬁét ton; and wherein the

i nput gx'[f S‘Et?)t A rmgfu Ogl leeg 7l ﬁ{quélh ?@oﬁtéutgﬂg %Qfereﬁecf +0%gent control

contr si gnaf's, ynAc pul'ses,
mformatiohppr bur st nndification AGC pulses back porch

pulses al red s Ises anking.interyv

modi f © ST ! e CP?"iTOH EPatiQr & gnigiof égl% gqptrol bits,

modulaf®® @igﬁlhl@ dpéeﬁ(\l’@éﬁlc Alds, color burst modif4AG6E)] A‘Gtgﬁﬂﬁég rbtaglgborch

control inforrmation in the output vi deo si
pulses, gter¢desyac prlses, bankingrintemenl inmplificatipul signals gni-lexekbsyndipniyes with

Hmddkh%“mgewﬁfedetern1ned function.

wherein the content control information in the output video signal differs from

that in the input video signal according to the predetermined function.
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