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1 SYSTEM AND METHCOD FOR CHANG NG

PROGRAM GUMO-OsSiSERIZAT 5 FI ELD OF RGTWESIBI0HIS
This invention generally relates to the field of program gui de

I nformati on processing.and nore particul ariy, to a system and met hod
of changing a program gui de fornat. 10 BACKGROUND
OF | NVENTI ON El ectroni c devi ces such as tel evisions and
per sonal conputers (PC) require a control system that includes a user
I nterface system Typically, a user interface provides information to
a user and sinplifies use of the device. One exanple of a user

interface is an 15 El ect rsq@' Fgﬁ) m W si on syétem
An EPG is an interactive, on- scr een di'sp ﬁz c Iﬁ"G di spl ays .
i nformation anal ogous to TV |ip OQRAMJ@;U DE T newspapers or
other print nedia. In addition, an EPG al so 1 ncludes ~information

necessary for collating and decodi ng prograns. An EPG 20 provides

i nf ormation about each programwi thin the tinme franes covered by the
EPG whi cl® typical ly ranges from t TOERBXOFHINYENTION seven days. The

uch a5 channel  nunber THiS SaVeRHaH génerally lfedt6 %e”ﬁﬁxd"ar?m‘*oem”“ééif
descr i pti on ‘%{P‘!%ﬂ?o%h?“réwp%eﬁ&%a%ﬁﬁ' AR palelarty: (P oibatiafid -

two- di mensi offdthioRPbg chiarifih! gapmg}g_{.ﬁ{ thrh‘ldfe i nformation on one aX| S

and channel information on r axis.

10 BACKGROUND OF INVENTION
~ Electronic devices such as televisions and personal
computers (PC) require a control system that includes a user interface
system. Typically, a user interface provides information to a user and
- simplifies use of the device. One example of a user interface is an
15 Electronic Program Guide (IEPG) in a television system.

An EPG is an interactive, on-screen display feature that
displays information analogous to TV listings found in local
newSpapers or other print media. In addition, an EPG also includes
information necessary for collating and decoding programs. An EPG

20 provides information about each program within the time frames
covered by the EPG w_hich typically ranges from the next hour up to
seven days. The information contained in an EPG includes
programming characteristics such as channel number, program title,
start time, end time, elapsed time, time remaining, rating (if

25 available), topic, theme, and a btief description of the program's
content. EPGs are usually arranged in a two-dimensional table or grid
format with time information on one axis and channel information on

the other axis.
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2 Unli ke non-interactive guides that reside on a

dedi cat ed (ﬂ neI and merely scroll through the current ppf@gs6{1633'9 on
ot h3P¥ |

t he annels for the next 2 to 3 hours, EPGs allow viewers to
sel ect any channel at any tine during _sone perlod into the future,
e.g., up to 5 seven days forward. Further %4pG features include the abili ty
to hi ghl i ght individual cells of the grid containing program

i nf or mati on. Once highlighted, the viewer can performfunctions
pertaining to that %S'l ected program For_instance, the viewer could
instantly switch to nﬁi’bgi@iﬁaﬁﬂ‘ﬁet guides thatresidecong dedicated

Uhe ke i1 saennel dng Bietely 8 iphah W68 ATERAL srosracoming oa the o
netance. i n Ol channeté (R gt 216Y3 Adyts Tt gﬁ%“@%@@? s

to Young et ahnnel aeah durthg 'sonié ipekebd
I n additi on, SyPat No. 5, 515, 106, |ssued to &ane (iiék?b;ﬂé‘&uﬁ'lé en%f up to

assi gned $o tSweraniay&sﬂngvm&i of@theprﬁi&érfmtwmdmmﬁwuﬁmw to in

detail an exenplary enbodi ment including data packet structure
necessary to Righligh hméwléﬂéiﬁﬁgﬁ)pfp Bﬁlﬁi ggna%lm;agt program information.

i or mat on- (@GS MBI, 1hE Vikal 2 oerdrin Ring s pRr BIREE o that
etc.) and theedlbeUd BrdaRan. ptf’o?"ids‘iﬁﬁ&@h?? Yiéfred ol ifseabitty BfiecH B

etc.) relating ammay be transhm roma progr

dat abase pr ovmar p@gPameifet is meﬁmwbemgfaﬁré‘dervlbmrs could also
User interfaces such as EPGs are applicable to analog and 25 digital

tel evi si b0 sypr@gnamrrdne douchevide® cassetie recording {VOR)eor the likeifsthe!
.conmputers. | ectronic devi es become L ncreasi ngl conpl ex WI th a
mul titude of avisien is proper: e and sppnes to a regording dewi

Interface becé’lqaﬁ PGS arrrgrl&o Oﬁit ﬁ'é a.rg %hd é%g&l'i%’ed, for instance, in US Pat.
Nos. 5,353,121; 5,479,268'; and 5,479,266 issued to Young et al. and
assigned to StarSight Telecast, Inc.-

15 In addition, US Pat. No. 5,515,106, issued to Chaney et al.,
and assigned to the same assignée of the presenf invention, describes

in detail an exemplary embodiment including data packet structure
necessary to implement an exemplary program guide systerh. The
exemplary data packet structure is designed so that both the channel

20 information (e.g., channel name, call letters, channel number, type,
etc.) and the program description information (e.g., title, rating, star,
etc.) relating to a program may be transmitted from a program guide
database provider to a receiving apparatus efficiently.

User interfaces such as EPGs are applicable to analog and
. 25 digital television systems and to other electronic devices such as

personal computers. As electronic devices become ihcreasingly
complex with a multitude 6f features, the need for a robust and easy-
to-use user interface becomes ever more important. For example,
separate electronic systems having respective interfaces for



separate el ectronic systens having respective interfaces for

. RCA 89009 controlling features of each system are now_bei ng
- conbi ned iwomssesRNgl e system requiring a si ngIPénh’g%’P’n_ 5
interface.” One specific exanple is the so-called PCTV whi.ch

I ncl udes features of both a personal conpuBer and a tel evision. The user

I nterface system for such a device nust provide both clear
conmuni cation of conputer and ' 5 television related information
and provide for sinple control of both conputer and

tel evision relozitedllingtfentsres of each system are noWwseimgbbmbisidd into GPG- -

systemis that an EPG may occupy a conplete screen of a

di spl ay. Thi singlevsystemirequicing arsingleatseriingerfageoOne specificexample

an internet site while_the yj r.is al g0 .usi and searchi ng t hrough. an

EPG is she so-called BUTRPwhich MaltAss 1Banires, ObHath A Reoglar |

I ncl ude havi ng

di spl ay the ;5:110 Pi’:{%’lél?ﬂ’%avﬁ‘%“’esaoﬂh|ﬁgiﬁg?@ﬁﬁa%%u§8&%%6rg‘g&ﬁ LS and

sear chi nget hr, ] é%ﬁ'ec&ngll LSO d |
very smalg§, i@@?eﬁ%ﬁ?@gpﬂ?ﬁg‘ﬁ;@t&élt 0 be a En‘ti% see dc %%%%&#e#%age
bei ng shown itglevision related irifogntition adprovide for simple contf8! 6FBoth

95/ 32585) describes an el ectronic program schedul e system for
recei ving telcamptttermtckdelemsmrehtedlfmurw.ormt ional information via a

satellite. In order to,_acco ate the pronotiqQnal
i nformation, the systerPBEIN %M&ﬁaﬁiﬁl%s}’ﬂem 1s JHe iMRYr nat i on

Schedul o | ni St R FORMRIBte SEPeed Ut A GRRIRRS Thut ireRiedtdhe viwsr from

head encl10(? tmgafclﬁﬁ&ﬁq%&ﬁ%-oﬁﬁ@cgﬁggﬁi tefridt %ﬁé%ﬁg : Yidwers

control pF 00 ormat bel ng pl ayed.

SUMVARY OF THshNéEhg 4Rl searching through an EPGer ef ore, the present
i nventors recognized that it is desirable to be able to 25 provide

u f] er g 0 nL rol of bIt Rrier ﬁi’lﬁfsyatqzlnsgﬁmmlmﬁinﬁ withethis\problemdnciudedagving:d
i Tove ot her 2 Small picturefRrpiGHirs dBIEL window 1o dispiag! 016 ProgFens heibe
. - o . L or
program i ines G Soedt fing e syl e s e o
program ?g' d%‘lomv%raéiﬂlf@ aaPH:‘SWinm)v'}'l1 18 rtggiéil'l?%i?‘ Vi itds\hard for the
e 3 nt I'nfor

m ssi ng _ program or ot her rtine mat i on about the
program bei nq156t 6 bedable tbseescdearly the image being shown in the PIP

« Q)

window.

 SUMMARY OF THE INVENTION

20 Therefore, the present inventors recognized that it is
desirable to be able to provide user control of the size of a program
guide. The inventors also recognized that by being able to selectively
change the size of a prograni guide, it allows other information such
as, for example, a live video program, an internet web site, or a more

25 detailed description of a selected program to be displayed
simultaneously with the program guide. This allows a user to “surf”
through the guide without missing the program or other pertinent
information about the program being selected by the user. |
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In accordance with the present invention, an apparatus and a nethod for
processi ng programg : a receiver are disclosed having
Hol lowing. A first signal is derived from tge: g

the 984163
gurde dat a, t%e irst "4 Has ing a programguide in a tirst
format. The first for jccessi ve RCA 89008
time intervals along o 1d a pf‘ural ity of channels al ong

anot her di mensi on. A second signal is produced representing the
program guide in a second format in response to a control signal

caused by a user of thiprecer ver. The se format conprises fewer
“channel s and/or tine i ARAGEArdance with rmeseartrmvemon,anappammmer

or ogr am gui 08T e BRACH St pRAGRThE T talE diielatd B rinalonaremge o
a detal 18888 haviry the 't ogr§P°€{?.3§ gﬁ{cfgrgf)ggg%g e

concurrentl y w'th truncate

addi ti on, rans geitledatahinforneationnaretissiayed H ln%tred

10 program gui de |n transl ucent formso that viewers can vvatch a

screen of3 pr eamiple, theyprogrami gyideds displayed in a first format Wthh has a
BRI EF DESCRI EA’ O&lgz THE DRAW NGS In the draw ng: 15
Fig. 1 showsiHst W@OEI@EWQSW@MQEW%G%M%Q ng

P o7 5 Shon B BiaR cbihenthl AR ofOphatidls YL pibutebl Bice i

sui table for g@cp t aﬁ{a{ r aceqrdance
with the s reSent | %’vgeént |ﬁ fof; xfréip@n@é w %ﬁk@f‘?@?ﬁé&t 0? ock

di agram of asegendfformavt a’msom di$cretditguheation alené @ﬁhéleoﬁ)éséffﬂhe
sui tabl e forﬁr;r ocessi ng and di splayi ng program gui de data I nformati.on
i n accoddhncErst o segongt dimensionsnt i on. _ Figs. 4 and 5
show a flowchart, in accordapce W|th th resent i nvention for

recei ving and processi ﬁ'@ (?th?ezf lmrﬁm,.téw appayatys and
selection o r Of | de according
e the p%#%ﬂglz)ré %f%&%ﬁgé the ﬁfngfa%'Eha Fnuble WS Fu At

capability of displaying a video image or a detailed description
correspondmg to a selected program concurrently with the truncated
15 program guide.

In addition, another aspect of the invention relates to
displaying a truncated program guide in translucent form so that
viewers can watch a full screen of program while using the guide.

20 BRIEF DESCRIPTION OF THE DRAWINGS

In the drawing: .

Fig. 1 shows an example of a television system suitable for
processing program guide information in accordance with the present
invention. |

25' Fig. 2. shows an exa.mpie of a digital video processing
apparatus suitable for providing different formats of a program guide
in accordance with the present invention. _

Fig. 3 shows a block c_liagrain of a specific implementation
of a digital satellite system suitable for processing and displaying

THIS SHEET HaS BEEN
REPLARED



Fig. 6 shows an exanple of a-proegramgui de being displayed in a second

size, with a nore detailed description of a selected program bein
di spl ayed WO 98/5¢133 Clihis/Sheet Has L eplaced o1 een according to t he 5@5@3?’"635
i nvention. 30 - ‘ ﬁ‘i 7 shows anot her exanple of a program

gui de bei ng di spl aye ond siz®, with a video inage
corresponding to a highlighted or selected program bei ng di spl ayed
concurrently on a display screen according to the present invention.

Fig. 8 shows how a truncated qui de may be sel ectjvely expanded

accor di ng t opragrameguide idatarinformation in aguorstaune with the present

5 . . Fig. 9 shows another format of a truncated program gui de
accordi ng t olVEN¥QB. present inventi on. - - Fig. 10 shows how

prasont i nventi on. 5 Fig% 4 3B SHE Eiibwoha BTt e ¢ -

pr ogram gui d @{é‘rgf ' iBnt 3 ggid' b3 113 Fig.
12 shows a ngc |ia}z]‘?%}nﬁgp gﬁ'vfe eeégid%%o | nsﬁ ggraﬁlg% 8¥O%rm%u1de d(?et(a:‘oder
accor di n§ t cirifornpatiesnandrusert selection optibnsl fo eisphnyadiffeeént foghRits Gf an
OSD/ vi deo conmbiner for use in a video decoder 10 according to the present

i nvention. a programguddesaacording to the present invention.
-PCT/ US98/ 11635 5 - : 6 . .
DETAI LED DESCRI PTI on  Fig. 5 shows an example of a program guide being

displayed in a first size according to the present invention.
Fig. 6 shows an example of a program guide being |
10 displayed in a second size, with a more detailed description of a
selected program being' displayed concurrently on the screen
according to the bresent invention. '
| Fig. 7 shows another example of a program guide being
displayed in a second size, with a video image corresponding to a |
15 highlighted or selected program being displayed concurrently ona
display screen according to the present invention. _ _
Fig. 8 shows how a truncated guide may be selectively
ex_panded according to the present invention.
_ Fig. 9 shows another format of a truncated program guide
20 according to the present invention.
Fig. 10 shows how another truncated .guide may be
selectively expanded according to the present invention.
Fig. 11 shows another format of a program guide
according to the present invention.
25 Fig. 12 shows a block diagram of a video decoding portion
| of a MPEG decoder according to the present invention.
Fig. 13 shows a block diagram of an OSD/video combiner
for used in a video decoder according to the present invention.

THIS SHEET KAS BEEN
REPLAGED




Fig. 1 shows an exanple of a television systemsuitable for provi di ng
different electronic programguide formats in accordance 5 with the o
present i ik, The tel evision receiver showmn in Fig. 1 | abl e
of pr ocesyﬁgyg%tgﬁ anal og NTSC tel evision signals and int erkg?‘luswu%?f '
i nformati on. The system shown in FIG 1 h a first input 1100 for
receiving television signal RF_IN at RF frequencies and a second i nput

1102 for receiving baseband tel evision signal VIDEOIN. Signal RF_IN 10

may be supplied froma source such as an antenna or cable system whi | e
signal VIDEO IN may be supplied, for exanple, by a video cassette
recorder (VCR). Tuner 1105 and |F processor 1130 operate - in a

conventional manner for tuning angmjbﬁsw ticular |

television signal that is included in signal R-_| I{pﬁF processor 1130 15

produces baseband vi deBigsilgshows ﬁQXﬁﬁFﬂéQﬂ*a Relevision g?@*em.suﬁﬁﬁi’é o -
al so :

portion of the tuned tel evision signal. [F processor 113

produces a bREeviding.differentglectronic programl guidefarmatsiin accordance

processi g sechi not shown in,FIG ,_ 1) for further audi o processing. :
Al t hough gFl d"“tlh gﬁsfmssp&tmym%- alkestelavisiongregeivenshowm insFiga Dis

L5 0 AR B S S b e
[ RF_I 1 ' : .
2 v ot RGO 116 b Oy e LA 5 "

control I'i ng reveiving televisionesignal (R¥F eIN ait RF fecefil éﬁéie%‘é&:id i
pi cture-in-pict urierfg]processi nggs b unit 1140, video signa g&;g%%tglgglrﬁ%@g%’
e

and St ar Si ght1@3tfer receiping gne teleyvisiotosighal MIDEQAN: SighidERFeIN

"m cropiacessor" regr ents various devices including, but not limted

to, mi rbemg,dfﬁe%@oﬁ%@ suchias-aa antenna pz cahlesystent | ers.
Us98/ 11635

70 2 O aviecsignal VIDEQ TN max; be $HDlisd, Sor sxasnmie YA HIdeR e vi ng

cassette recorder (VCR). Tuner 1 105 and IF processor 1130 operate
in a conventional manner for tuning and demodulating a particular

television signal that is included in signal RF_IN. IF processor 1130
15 produces baseband video signal VIDEO representing the video
program portion of the tuned television signal. IF processor 1130 also
produces a baseband audio signal that is coupled to an audio
processing section (not shown in FIG. 1) for further audio processing.
| Although FIG. 1 shows input 1102 as a baseband signal, the televisibn
20 receiver could include a second t'uner and IF processor similar to units
1105 and 1130 for producing a second baseband video signal from
either signal RF_IN or from a second RF signal source.
The system shown in FIG. 1 also includes a main
michprocessof (mP) 1110 for controlling components of the
25 television receiver such as tuner 1105, picture-in-picture pfocessing
unit 1140, video signal processor 1155, and StarSight® data |
processing' module 1 '160.' As used herein; the term "micropfocessor"
represents various devices including, but not limited to,

microprocessors, microcomputers, microcontrollers and controllers.



bot h conmands and data via serial data bus I[err]C BUS which utilizes
the well-known I[err]C serial data bus protocol. Mirre specifically,

central prgp@&%&gz unit (CPU) 1112 within nP 1110 executes cparshs/1163s

programs contarned within nmenory, such as EEPROM 1127 shown in FIG 1,
in response to commands provided by a user,ze.g., via IR renote.
control 1125 and IR receiver 1122. For exanple, activation of a
"CHANNEL UP" feature on renote control 1125 causes CPU 1112 to -send a

"change channel” command al ong with channel data to tuner 10 1105 via

L S, by L1 SHEBLTES S3tene by Gt o recent i
45 Lo be di ﬁeﬁgeﬁﬁ%ﬁé%@?%@%%ﬁ%ﬁbﬁ#%mwﬁ utilize§' 95
ppebi | OtyI Otaae well-knawR 12 SEHEL, rcfﬁ’@?ﬁ& 5%#3@!1%5?“ bpcibtafivg cne
tornet.  “erph @R EERRLD AL HINIRRIPIATO SrticEconeol,
el ephone>20 PTOREASS ¢oinediintiel ey NESSEEIROMEL 127 s i
capabi lity  FIGal)inwespensgtoscommandsrprovided byta usesyeds, vimiR

capability and . i nternet rel ated features such S web browsing in
addition to remotecanired 123 and &R sacedyerhil , For example, activatiop of

ﬁzgo‘;?i%ég a AN, U %ﬂiﬁ{ﬁ‘ ﬁ#ﬁéﬁﬁdﬁ ﬁé&@jﬁﬁ%@%ﬁ?ﬁ

|%>|1|%>\5/ extract ss%@q a%}?égé rnd]ucﬁ taéngrgg romyvi %o Sl %ﬁal '

PP, 010y P10% VRLTZC BUS. As a result, tuner 1105 tungs the next channel in
the channel scan list. Another example of a control program stored in
EEPROM 1127 is sofm}are for implementing the operations shown in

Figs. 4-5 to be discussed below and in accordance with the present

invention. |

15 Main microprocessor 1110 also controls the operation of a
communications interface unit 1113 for providing the capability to

 upload and download information to and_fro_m the internet.

Communication interface unit 1113 includes, for example; a modem
for connecting to an internet service provider, e.g., via a telephone

20 line or via a cable television line. The communication capability
allows the system shown in Figure 1 to provide email capability and
internet related features such as web browsing in addition to
receiving television programming.

~ CPU 1112 controls functions included w1thm mP 1110 via

25 bus 1119 within mP 1110. In particular, CPU 1112 controls auxiliary
data processor 1115 and on-screen display (OSD) processor 1117.
Auxiliary data processor 1115 extracts auxiliary data such as

StarSight® data from video signal PIPV.



Star Si ght data which provi des program gui de data " information in a
known format is typically received only on a particul ar tel evision
channel and the television receiver nust tune that chanpelussngsdsr act
StarSi ght WRMSHE prevent StarSight data 5 extraction frominterfering
wi th normal use of the television receiver, CPU 1112 initiates

Star Si ght data extraction by tuning the par& I cul ar channel only during
a time period when the television receiver is . usually not in use
(e.g., 2:.00 AM. At that tinme, CPU 1112 configures decoder 1115 such
that auxiliary data is extracted fromhorizontal 10 Iine intervals such as
line 16 that are used fS§tarSightPgiataiwthich@ovides priagramiguide data
transfer of extracted StarSight daja from decoder . 1&15 via I[err]C
BUS to StarSiimormeation i adnowpy fermasds typically regeived ondy omaul e

o the st ars BAFcesisnieiavigion. FRABRel A the t@feyision FeléiVer M RERESS o
Srar s ont ErcaRbehapneta SrareoiRSighiPutat. 1o Briddif stamyaR®batd

I CB (SD..p . . .
oper at ss. 1T KPS SR fRraring with normal usp SEIMRAREASRIn Heldver,

oage rept os iR A 137 Bififak StafSight® dita Wettatuiol by sififld the pllrfRibF
and/or text C?W&m ) cligﬁ?ﬁag a tim&EpPeriv@s¢heAthkl ddlevisionrochivey is

control signa I ntended to control a fast switch for
i nserting si gugtall9ShBEEni wsen(¢.gg 2:00 AMht éti thati tiee,dCPPul 13 2grenfigures
times when an on-screen display is to 25 be displayed. Fgoexarrp,l e, when a
user enabl es decader kL5, sugh that auxiliansdatg is exsracted fromhegizantal
renote control 1125, CPU 1112 . enapl es procegsor 1117. It®response
pr ocessorl (11 Yine intervals such asiinegl6ahat are used for StarSight® data. CPU
PCT/ US98/ 11635 _ :

1112 controls the transfer of extracted StarSight® data from decoder

1115 via I2C BUS to StarSight® module 1160. A processor internal to
the module formats and stores the data in memory within the

module. In response to the StarSight® EPG display being activated
15 (é.g., a user activating a particular key on remote control 125), CPU

1112 transfers formatted StarSight® EPG display data from StarSight®
module 1160 via I2C BUS to OSD processor 1117.

OSD processor 1117 operates in a conventional manner to
produce R, G, and B video signals OSD_RGB that, when coupled toa
20 display device, will produce a displayed image representing on-screen
“display information such as graphics and/ or text comprising an EPG.
OSD processor 1117 also produces control signal FSW which is
~ intended to control a fast switch for inserting signals OSD_RGB into the
system's video output signal at times when an on-screen display is to
25 . be dispiayed. For example, when a user enables an EPG, e.g., by
activating a particular switch on remote control 1125, CPU 1112

enables processor 1117. In response, processor 1117 produces



signals OSD RGB representing the program gui de data information

previously extracted and already stored in nenory, as di scussed above.
Processor MaG9s8/86130 produces signal FSWi ndi cating when the PCT/USSMH6E to
be displayed. 5 Vi deo signal processor (VSP) 1155 perforns
conventi onal vi deo signal processing fgnctions, such as |uma and

chr oma processing. Qutput signals produced by VSP 1155 are suitable
for coupling to a display device, e.g., a kinescope or LCD device (not
shown in FIG 1), for producing a displayed i nage. VSP 1155 al so 10

includes a f agjgreié OSDI RGB éﬂﬁ%g@%@%ﬂ%&%ﬁ&%ﬁ%n.

1117 to the ouCput video signal path n Qgraphi cs an
text is to bepreviously extrabtediand alreadyrstered i rhemoolgryi asdiscussed

controll ed by control signal FSWwhich is generated b D processor

1117 in mai n abeveprRracasser kb7 alse ipnadugessignal /imdicating whenthere .

to be display. . . The i nput signal for VSP 1155 is signal .
PIPV that is gﬂ@p‘ﬁtm be digplayeqyre-i n-picture (PIP) processor 1140. Wen a

o) im0 wnich o Yiarp syebRlBroFeRioT CYSET TAST DesPoRfel SheSpiariil s

| nactive, 20 GiqupkigdA\pFEREsREES Fanicefons, MchPad fuRiaanit & smal | pix
signal is I ncl ljgg%d\ii)n@iél g&g? PIPV. PIP processord(ﬁsloﬂ%!r'%@%des t he

descri bed préocessingnaDutput signalsnproduced by diSR 1 155 age iserdtatslesfor
I ncluded in unit 1140 such as a video switch, anal og-to-di gital

converter (ADUpPLng to a display deyice) e.gq, akinescope oer devdce. (st
e s, Bt 12 s il ok, v 1138 b
detects X[ GRS A FaerShiccH (obob PRy Siafals BRSduced BY VB nticdd?
appr op gig;aa 365151 19Mtd ERBSuGA Viled $alcpail altltﬁhemgsn graphicé@iid/efl72
text is to be included 'in the displayed image. The fast switch is
controlled by control signal FSW which is generated by OSD processor

1117 in main microproéessor 1110 at times when text and/or

15 graphics are to be displayed.

The input signal for VSP 1155 is signal PIPV that is output
by picture-in-picture (PIP) processor 1140. When a user activates
PIP mode, signal PIPV represents a large picture (large pix) into

_ which a small picture (small pix) is inset. When PIP mode is inactive,

20 signal PIPV represents just the large pix, i.e., no small pix signal is
included in signal PIPV. PIP processor 1140 provides the described
functionality in a conventional manner usirig features included in unit
1140 such as a video switch, é.nalog—to—digital converter (ADC), RAM,
and digital to analog converter (DAC).

25 For an EPG display, the display data included in the EPG
display is produced by OSD processor 11_'17 and included in the output
signal by VSP 1155 in response to fast switch signal FSW. When
controller 1110 detects activation of the EPG display, e.g., when a user
presses an appropriate key on remote control 1125, controller 1110



causes OSD processor 1117 to produce the EPG di spl ay using I nformation

such as program gui de data from Star Si ght nodul e 1160. Controller 1110
causes VSP 1155 conbi ne the EPG di spl ay data from r

1117 and t‘ﬁQ’Wﬁ‘%g i nage signal in response 5 to signal %@7‘%89%?%3 ce a'
di splay including EPG The EPG can occupy all or only a portion of the
di splay area as to be described | ater. 10 _ When t he EPG di spl ay
is active, controller 1110 executes a control program stored in EEPROM
1127. The control program monitors the location of a position

I ndi cator, such as a cursor and/or 10 highlighting, in the EPG display. A

user control caiises/@8Btprocessortid 17 to mroduce the BRG aisplaysuisingli rect i on
and sel ection keys of renote control 1125. Alternatively, the system

coul d i ncl udanﬁormm:mmisucheas progrﬁmguidlé clata froOnd Staesi h%®m{@dulbf‘ of a

sel ection device cki ng a nouse button, and eval uat es Tl

current cursdrl 6@cﬁomrcmar lhlﬂrmsemVSH bbﬁﬁmombmameEEBGddi@hgn ng

ot ot am -+ datg.frPgn D Praressot dahans TheNaes Huage slgmabin Fesponse
t

ond di opi By 49 el ESVE o it Ge distisy including BPG, Ths%ﬁ%pr re22uby

i nvention mewlperighl geﬂlrﬁﬁ&ibﬂ%iffﬂxeadxs 1;_;0&3% |
har dwar e. For exanpl ferring to P ur eﬁ%“tb?%qegs G may be
inpl emented by softwar Vhew the EPG dwplayeimaauvepbontrmlnéietat@sla
descri bed [ ater and shown in 5 for gpneratl ng dlfferent EPG

formats. Acticoatrehpsogeanestoredsin EEBROMyl B2VsefhecondtrelprogeEmn r el at ed

button on rermte cont causes ,CPU 1112 t o, execute the EPG
sof t war e routPAB té;\gdo%pon of aypesition Hﬂ%@@ﬂFQpﬁ%? CULSOr 80/ Qr so

1160 vi a¥ho *ﬂ@@@ﬁ@’g' tn GBE3RC Hepl) AeclCcRhB S Rk Ai BB,

i n EEPROM 113ysition indicfoP #sh¥¢ Birection and selection keys of
bCTT USo8) 11632 Big Jeys of remote control

1125. Alternatively, the system could include a mouse device.

" Controller 11 10 detects activation of a selection device, such as

clicking a mouse button, and evaluates current cursor location

15 information in conjunction with EPG data being displayed to
determine the function desired, é.g., tuning a particular program.
Controller 1110 subsequently activates the control action associated
with the selected feature. _ _

The processing and displaying of a program guide in

20 accordance with the present invention may be implemented using a
combination of software and hardware. For example, referring to
Figure 1, display of an EPG may be implemented by software routine
in memory such as EEPROM 1127 to be described later and shown in
Figs. 4-5 for generating different EPG formats. Activation of an EPG,

25 e.g., by a user pressing an EPG related button on remote control 1125,
causes CPU 1112 to execute the EPG.software routine. As part of
generating an EPG display, CPU 1112 also accesses EPG data and
graphics that may be stored in StarSight module 1160 via the I2C bus.
Under control of the EPG software routine stored in EEPROM 1127,



CPU 1112 enabl es OSD processor 1117 which formats the EPG data into a
formsuitable for producing an OSD representing the EPG data and .

gr aphi cs. Jﬁgs,gﬁ%data produced by OSD processor 1117 is PCTASIS RAst O
na

vi deo sig processor (VSP) 1155 via signal lines OSD RGB. 5 A fast
switch in VSP 1155 coupl es the EPG OSD datlgoto t he out put of VSP- 1155
under control of signal FSW That is, the ftware routine (to be
described | ater) being executed by CPU 1112 detern nes when t he EPG
data is to be displayed (e.g., what portion of the display) and sets

Coupte the EPRUIII SAARIEL DS BrbceSior 1117 Wnick fetimatiing FPGdatR men:

of the featu frorhs j ri bed

t hus far corrphr?tl%?sésf an swﬁ%?gggégrrﬁ@%%go%é@s%p %ﬁé%ﬁ%&gﬁ%@‘g@# _

M cr oel ect r oahelsgraphidsor Tiieo@SD data protiered' @&D%t@ééﬁog!fgl 1110; ---
an Mb5616 15 picture-in-picture processor produced by M tsubishi for

provi di ng t heoupled desvideoesigmad iproee8son (WSPY 453 viasignabliees\OSD_RGB.
processor_ 11 and an LA7612 video signal processor produced by Sanyo

f or Sor O&QMwaiﬁ@hfiﬁnYSP%S sfcopplesithe EPG OSD data to theroytpatafows
U de’ i nf or SEohL 53 wBHRE LN b $1ERat FMic R EIS s Sefamroudte
P WPEG compiid BR.AGSBRATIaREr) Belritexecuted 1 BAY) AR £A Wlteruiled Whe,
repr esent i ngtle GPE data is to e QHS?IHyECﬁ(’é\@V,eWhat oraich BF ﬂi’@ﬂisﬁl&ygi i Zr 2

is exenplary only. 25 User interface systens aré al so applicable

types of di gsets signal ESWrtd the approprjate statesfomcausing) thefasPEwitch to
conpati bl e systepns, - I pvol ving ot her types of encoded datastreans. For
exanpl eSQ)t hepuple the&l?(&égatartg oytBital video disc (DVD) systens and

VEC Program el ! SATE pxBRtbRES EEbSRRERL B P Rlred S L WsthEl
PCT/ US98/ 1168fown in FIG. 1 that have been described thus far comprises an
| - §T9296 microprocessor produced by SGS-Thomson Microelectronics
for providing the features associated with mP 1110; an M65616
15 picture-in-picture processor produced by Mitsubishi for providing the
described basic PIP functionality associated with PIP processor 1140;
and an LA7612 video signal proceSsor produced by Sanyo for
providing the functions of VSP 1155.
Fig. 2 shows another example of an electronic device
20 capable of processing program guide information to form a program
guide in accordance with the present invention. As described below,
the system shown in Figure 2 is an MPEG compatible system for
receiving MPEG encoded transport streams representing broadcast
programs. However, the system shown in Figure 2 is exemplary only.
25 User interface systems are also applicable to other types of digital
signal processing devices including non-MPEG compatible systems,
involving other types of encoded datastreams. For example, other
devices include digital video disc (DVD) sYstems and MPEG program
streams, and systems combining computer and television functions



12 - such as the so-called "PCTV'. Further, although the system

descri bed bel ow i s described as processing broadcast programs, this is
exenplary only. The term ' program is used to represent any f

packet i zed ﬁ@%ﬂﬁﬁﬁgh as tel ephone nessages, conmputer prograns, E@HF@rnef
data or other conmmuni cations, for exanple. _ In overview, in
the video receiver systemof Figure 2, a 12 carrier nodulated with video
data is received by antenna 10 and processed by unit 15. The resultant
digital output signal is - denodul at ed by denodul ator 20 and decoded by
decoder 30. The 10 output fromdecoder 30 is processed by transport system
25 which is Ssuchraspaesorealled CRGEY Gs Furher calthouginthelsystem dascribed

docoding. or DelowsisciabBAG Prosesdneiateadeast progads, this 1s Vi deo and
. . ] f .
Syt om 25 1o SYoHIELy,ophfs THS et p0Rral? Slell sSHIBARSER Al fonp’St

interface for VCALA ' t dﬁﬁm¥é§§%gé d to
ot her devi cespsagch asb@lgﬁg.gﬁ'ﬁggtﬁlgrﬁtelepg} H gh De rsu' ?Pg#’ {f%?ewégg%@ﬂ/) '
recei ver, 3 or irtermetalats or agher comtrunicatidnstforeaxdmpleonpr essed dat a

fromsystem 25 on storage 20 nedium 105. Device 90, in a playback node
al so supports retrieval In oveniewsdncthe videoxasgiver systemoobfigureli2yma 105

ey a2 e BBl amodUBL A R S 1 r SRR 7S i £
evices or s n

sinplify draw . - L3erlng. b ks 11, a
carrier nodul 5 'd , converted

i er”modul REEKeRSh bYsURG A5 TRS TEEACH it bisaut Bigitatis

to digital foHenisd Riulaxol ' AREEES30!

i ncl :JgL,‘S r adi g u%arteec%gggé?‘RF) tuﬁgﬂn qﬁtég?arrggléfgéfor eque%gy ’](}ﬁﬁ) ,
m xer and0 ouapptifroneidevoderadOdsiprocesseddoypteansport bysteral2 s Wi is
signal to a | ower frequency band suitable for further processing. The

resul t ant respomngivests coppmands from remote control unit 125, System 25

PCT/ US98/ 11635 o
provides compressed data outputs for storage, further decoding, or

communication to other devices.
Video and audio decoders 85 and 80 respectively, decode
15 the compressed data from system 25 to provide outputs for display.
Data port 75 provides an interface for communication of the'
compressed data from system 25 to other devices such as a computer
or High Definition Television (HDTV) receiver, for example. Storage
device 90 stores the compressed data from system 25 on storage
20 medium 105. Device 90, in a playback mode also supports retrieval
of the compressed data froni storage medium 105 for processing by
system 25 for decoding, communication to other devices or storage on
a different storage medium (not shown to simplify drawing).
Considering Figure 2 in detail, a carrier modulated with
25 video data received by antenna 10, is cdnverted to digital form and
processed by input processor 15. Processor 15 includes radio
frequency (RF) tuner and intermediate frequency (IF) mixer and
amplification stages for down-converting the input video signal to a
‘lower frequency band suitable for further processing. The resultant



13 digital output signal is denodul ated by denodul ator 20 and
decoded by decoder 30. The output from decoder 30 is further processed
by t r arpeiderey st em 25. Mul ti pl exer (nMmuxpCHUse1635
servi ce detector 33 is provided, 5 via selector 35 wth either the output
from decoder 30, or the decoder- 30 outggt further processed by a
descranbling unit 40. Descranbling uniT740 may be, for exanple, a
renovabl e unit such as a smart card in accordance with |1SO 7816 and
NRSS ( Nati onal Renewabl e Security Standards) Committee standards (the

NRSS 10 renmovaiyiesic L4 [ ' ' f '
bocument | GEIEAORMmYt SEaIS SO RS by tEmAARIARr 2 A decoded,
an I nser tpYldecadsP 30 éhg&ﬁﬁ ' 3 ‘M%sp' -
of unit 4 tcgecrrux 3?062F§eif theﬁ?ﬁ%@%@%ﬁ?%}?. nserte@&rﬁ#ﬁgﬂ&
vi deo - r ecanspontisystéhh2Sui se sel ector 35 provides the output from15 -
decoder 30 to nux 37. The presence of the _insertable card permts uni t

40 toddesgr anbl e iaddi ti omltmléxﬁﬁr{ﬂp%bﬁgnOEﬁaﬁ%mesdemOﬁ 33 Ciiszfrmpﬁdegand _
. am . ! I

that in t hd' or BRcr< e A5 Witk StRes 1 SUBHTE Fepm decay S0 oxitn 1 150

htertace sucrierdstes 30 BURBHETEhd BrocB ML by 8 delerdRISENAN AT 1

inserted at arpegatuhbling beue vy mdy be, Tor agable, a reffWABROAR SRR £

to allow parallel operati The™ data provi
from sel ect or sthars candtiimeaccorddmeenwith 4SOVPEGGcam NRSS (Partiehak ed

transport datastreamas 25 defined in MPEG systens standard section 2.4

and includes pregewable SecunibeStamdards) beramittensandardm(the NRSSne or
oo o 10" cremethBIG bR i Bk IS bR MR BER Bokuedt
transport 1526792 ProfaLePRE3B3Y. ANSeRiibh '35 H¥BLEPHAE bresehte’ Of ai®C |

in

insertable, compatible, destrambling card and provides the output of
. unit 40 to mux 37 only if the card is currently inserted in the video
receiver unit. Otherwise selector 35 provides the output from
15 decoder 30 to mux 37. The presence of the insertable card permits
unit 40 to descramble additional premium program channels, for
example, and provide additional program services to a viewer. It
should be noted that in the preferred embodiment NRSS unit 40 and
smart card unit 130 (smart card unit 130 is discussed later) share the
20 same system 25 interface such that only either an NRSS card or a
smart card may be inserted at any one time. However, the interfaces
may also be separate to allow parallel operation.
| The data provided to mux 37 from selector 35 is in the
form of an MPEG compliant packetized transport datastream as
25 defined in MPEG systems stahdard section 2.4 and includes program
guide information and the data content of one or more program
channels. The individual packets that comprise particular program
‘channels are identified by Packet Identifiers (PIDs). The transport
~ stream contains Program Specific Information (PSI) for use in
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14 I dentifying the PIDs and assenbling individual data packets to

recover the content of all the program channels that conpris
packet i zed WiASMHT2am Transport system 25, under the controfc@ps?sﬁé&*s

system control |l er 115, acquires and collates programguide 5 information

[

fromthe input transport stream storage db4ice 90 or an i nt er net
service provider via the conmunication interface unit 116. The

i ndi vi dual packets that conprise either particular program channel
content or Program Guide information, are identified by their Packet
| dentifiers ( ing: the\BiDsiand assembling indivigual-datepackets to The

user |nterface |nCO Orate g V| deo recel Vﬁ own I n Flg re 2
enabl es 3 o recayen e aonlent ot A1 thé Fioptasy (Rannels tBAEhmBrisethe

ol d
ety oo R h2LA HEaSaR A TR Kstem 28T HndE 1R Uil 'dh e

features di scyageth BENRYO dnaaths%cq\ﬁ@ée&ﬁa tan]atéﬁ 95‘6%%&1&{';%&9' ayed in

the OSD nenu I's generate systemcontroller”11 esponse to
stored pr8grdmforntion fronnftherimptmtranspmﬁ sgreath, storage device® 90 oncdimr

program gui de and graphics information received via the input as
descri bed abdnsermet sarvice pmweraw@ethe coemmagicasion iaterface punigrbho: o
be shown in ELgs.

e.d d b ft trol
progr am -may mé“é’c‘ﬁ‘%’dpafz ?tse #éﬁﬁ?ﬁg‘éﬁﬁéﬁeﬁaﬁaﬁﬂf& RO %gﬁg\r/]m; Oof

e er soilghl fbnkdst or Program Guide (MG %‘iaéta@t%&?ﬂ# e,
GSD menu 'terFad&é?chldﬁlﬁﬁéﬁs (PID§Y éﬁhttﬂlriéﬁ Wl@ﬂﬁi’ head¥ORifOFnAtiBA. St or ed,

the type of storage nedi a and manner of storage. Systemcontroller 115
uses thelQ sel ect i orfThefusersinterfage indorpbratedi in thé aided2Afeceiver
configure system 25 to_select the prograns for storage and display and

to generate rshown in Figuee 2cenables,a wsarda agtivate ygsiousfeatures bydi a.
Controller 11s5elect1ng a desired feature from an on-screen display (OSD) menu.
The OSD menu may include an electronic program guide (EPG) as
 described above and other features discussed below. Data *

15 representing information displayed in the OSD menu is generated by
system controller 115 in response to stored program guide
information, stored graphics information, and/or program guide and

- graphics information received via the input as described above and in
accordance with a software control brogram to be shown in Figs. 4-5

20 | and to be discussed below. The software control program may be
stored, for example, in embedded memory (not shown) of system
controller 115. _ _

Using remote control unit 125 (or other selection means
suchasa mouse) a user can select ffom the OSD menu items such as a

25 program to be viewed, a program to be Stbred, the type of storage
media and manner of storagé. System controller 115 uses the
selection information, provided via interface 120, to configure system
25 to select the programs for storage and display and to generate PSI
suitable for the selécted storage device and media. Controller 115
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15 configures 'system 25 el enments 45, 47,' 50, 55, 65 and 95 by B
setting control register values within these el enents vparpsskigasous
and by WQ /372 ng signal paths via muxes 37 and 110 with contgﬂt si gnal
C. "~ In response to control Egnal- C, nmux 37 selects either,
the 5 transport streamfromunit 35, or ifiva playback node, a datastream

retrieved fromstorage device 90 via store interface 95..1n nornal, _
non- pl ayback operation, the data packets conprising the program t hat

the user selected to view are_jpdentified hy | by selection

it a5, T GORHEHyEs SyRtRGES RIGTIERES 19 Aadtl: St BSANErRS by Setting10
program packet s _jndi cat t.h C a : it royvi des
{he packet s Pttt saSr VS el e S CloiRERYs vid'd d‘é&amaﬁd‘)ﬁy |
non-encrypte : I ; : Y, : a
packet s com?ﬁéggﬁgﬁﬁ%h%mq{lﬁaﬁ%EZ?gzlgﬁ f(z(;:)rrn:rolsi orgge are
identified by their PlOm byspehse toctontrol signalll] mux 35 seluceyiedititer, the
encrypted packets to .decryption unit 50 or non-encrypted packets to

e e s o e ks, it
renovabl e snevetrieved %%St@%gsﬁ%%ﬁfa skorne iﬁrfm -aH [QrMah; g
That “can eaciRgnipiaek biferatich, the dara RACKerEEonpriflite SEE TR,
org Pt o des i fiE yier RIEGKA to viey 318 KRS YA thefk PSHH:) Sefprtdi

47 enpl oy Pl Qfft 48! ilfad bhtﬁygﬁdmmdmmr in thé¢ headdpsdata bficheisedected
packets provided by nmux 37 with PID val ues pre-l oaded in control

regi st er 10w tprogram: packetsninditzabgs ¢hetpackets are encugptethaupitedboaded
PIDs are used in units 47. and 45 to identify the dat g, packets_that are
to be stored Provides the pagketsie Cfmléﬁl@nt‘b“ﬁeso- Othérwise unit 45

provides non-encrypted packets to transport decoder 55. Similarly,

the data packets comprising the programs that the user selected for
storage are identiﬁed by their PIDs by selection unit 47. Unit 47
15 provides encrypted packets to decryption unit 50 or non-encrypted
packets to mux 110 based on the packet header encryption indicator
information. ' | | . ‘
The functions of decryptors 40 and 50 may be
implemented in a single removable smart card which is compatible
20 with the NRSS standard. This approach places all security related -

" functions in one removable unit that can easily be replaced if a
service provider decides to change encryption technique or to permit
easily changing the security system, e.g., to descramble a different
service. o

25 Units 45 and 47 employ PID detection filters that match
the PIDs of incoming packets provided by mux 37 with PID values
pre-loaded in control registers within units 45 and 47 by controller
115. The pre-loaded PIDs are used in units 47 and 45 to identify the
data packets that are to be stored and the data pa'cke_ts that are to be
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ecoded for use in providing a video i nage. The pre-|loaded Pl Ds

16 d

are stored in |ook-up tables in units 45 and 47. The PI D | ook- uj .
tables  WOS861Fknory nmapped to encryption key tables in uRFTASHEM 47
t hat associ ate encryption keys with each pre-loaded PID. The nenory 5
mapped PI D and encryption key | ook-up tabl®s pernit units 45 and 47 to

mat ch encry
encryption
do not have
i dentified

pt ed packets containing a pre-loaded PID with associ at ed

keys that permt their decryption. Non- encrypted packets

associ ated encryption keys. Units 45 | and 47 provide both
ed fon usecin providing awvideo imageptThe preyloaded RIDgArE

50. The PI D | ook- le i it 45 | | d S
desti nat | on StaEre rlablee faries dncanits 45 and i The Pip dockauptanies vi « h

correspondi
encryption
with the pr
pre-| oaded
control | ®r
conpliant s

t o custoner
dat astr eam
(I'nternatio
defi nes the
The packets
an encr (gti
in Fed I

provi ded by

encryption

15

20

25

e@socTatecd REEROLioN Reyt wiﬁﬁ%a&?%rtéﬂé‘tﬁ?éé@aPID?t'ggégﬁ&?ﬁ@V_

i.nto units 45 ‘and 47 "al ong ssign

mappedePHR anygh enmoryption &ey look-uge tabkisegetmit $it$ 4% and

mart card system 130 from encryption codes extracted from
the i nput d&/Atemeatehencryptedgeackets eontaining aepresipaded PE)swvith subj ect

The.

SSGAABE SRR 5 encrygh RN B Bl S B8,

i1l 20 ..d 1 ned, f . d inf ' ' he i '
aapbiaSd EheApubs Kevs Rt perRué e decRupRiany Nowscrr |

Sleryped pROkEr g At A80c ke oA IR S UnS s -y

aRldPW7dpgovide both itferiifed ] iﬂ(étﬁidné%éiﬁags%dciﬁgé{l%gs)ed dg?: 9,

on techni que such as Data Encryption . Standar

emfarypiion kejisaraldedsy ptoPS0. The Fiblooktup tablé in dnitnd533

the National Techni cal I nformati on Service, Departnent of

Conmer ce. UASO seemanyy piapped to a destingtiondaple ithas matches packetondi ng

lé%ﬁ:aﬂgﬂlgi %%g-lg‘yided PIDs with corresponding destination buffer
locations in packet buffer 60. The encryption keys and destihation
buffer location addresses associated with the programs selected by a
user for viewing or storage are pre-loaded into units 45 and 47 along
with the assigned PIDs by controller 115. The encryption keys are
generated by ISO 7816-3 compliant smart card system 130 from
encryption codes extracted from the input datastream. The
generation of the encryption keys is subject to customer entitlement
determined from coded information in the input datastream and/or
pre-stored on the insertable smart card itself (International
Standards Organization document ISO 7816-3 of 1989 defines the
interface and signal structures for a smart card system).

The packets provided by units 45 and 47 to unit 50 are
encrypted using an encryption technique such as Data Encryption
Standard (DES) defined in Federal Information Standards (FIPS)
Publications 46, 74 and 81 provided by the National Technical -
Information Service, Department of Commerce. Unit 50 decrypts the
encrypted packets using corresponding encryption keys provided by
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17 ‘units 45 and 47 by applying decryption technique appropriate for
t he se{,vg)cgﬁlﬁncryption al gorithm The decrypted packet pdrmososnnéss 50
and the non-encrypted packets fromunit 45 that conprise the pr ogram
for display are provided to decoder 55. The 3ecrypt ed 5 packets fromunit
50 and the non-encrypted packets fromunit 11 that conprise the

program for storage are provided to nux 110. _ Unit 60

contains four packet buffers accessible by controller 115. One of the

and the otner WiiReas gAY bY opBibeGcrynton s iatie ABPrhRrialedor the
packet s st or oa RCYa sty BHRT oM. The Recrypr@l et FEGRE bl SO

115 and by ap%&%ﬁeoﬁohﬂéﬁéig]%géed Pdckets frofiP finieYseehdy cOnipse ¢pet 1 ol

unit 65. Unit provi des a tination flag to unit 65 for each

packet identi fprogramufort displayraréepoovided Toatdcodén 8§s Theidetrypted
i ndi vidual unit 60 destination |ocations for the identified packets

and are st Br edpagkets-fnomn unit:5@=and the nenenerypted pasksts,/fromi unitoddt r of
unit 65 determines a seri f d | t I nt ' d wth
packets st or edthaf W&&ééghgéé@a@lﬁt V\gtlorgggiqrgtﬁf(h‘qgfe:iggsﬁf&l(ﬁ C))\M
ol e Th - . : . . . \ Con o
oo The e 0 (hi B e eBatRe e Seclgetyen |20
in the next e%ﬁu‘ogfei‘ 125, VOhBi 6f ﬂ’til@buffersaisoiﬁﬁgnéﬁetdjﬁéld _'ﬁtoﬁ:thcﬁ'eéﬁﬁédr

in unit 60. The read pointers perm - sequentTal reading of packets

from the appr ofyr ate bynconéfoller 11&anidthée otherithree byffepsareldssigried tand
application interface 70. The non-encrypted and decrypted

2 h
packets plOvi daaldbpackets ﬁhgt aregiestined for wse by-applicatiomdevices Zés & t
reater 0 06116 o ndlasELHSE kel ubhed I MR R e
non-encrypted gq by BUtIESAUSIRE 23845ha By AipgPifetfoR daRbARCR7HS' ¢ (Per

t he MPEG

controlled by buffer control unit 65. Unit 45 provides a destination -
flag to unit 65 for each packet identified by unit 45 for decoding. The
15 flags indicate the individual unit 60 destination locations for the
identified packets and are stored by control unit 65 in an internal
memory table. Control unit 65 determines a series of read and write
pointers associated with packets stored in buffer 60 based on the
First-In-First-Out (FIFO) principle. The Write pointers in conjunction
20 with the destination flags permit sequential storage of an identified
packet from units 45 or 50 in the next empty location within the
appropriate destination buffer in unit 60. The read pointers permit
sequential reading of packets from the appropriate unit 60 '_
destination buffers by controller 115 and application interface 70.
25 ' The non-encrypted and decrypted packets provided by
units 45 and 50 to decoder SS contain a transport header as defined
by section 2.4.3.2 of the MPEG systems standard. Decoder 55
determines from the transport header whether the non-entrypted
and decrypted packets contain an adaptation field (per the MPEG
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18 systens standard). The adaptatlon field contains timng

i nformati on i ncludi-ng, for exanple, Program Cl ock References (PCRS)

t hat per i wo98/5s612ynchroni zati on and decodi ng of content padCaYUSISALLIA
detection of a timng information packet, that is a packet containing
an adaptation 5 field, decoder 55 S|gmﬂk8controller 115, via an .

i nterrupt mechani sm - by setting a systeminterrupt, that the packet has
been received. In addi tion, decoder 55 changes the tim ng packet
destination flag in unit 65 and provides the packet to unit 60. By

changi ng t he sgvstemEstandard’e)stThatadaptfdtﬂm fieldtcdittains aimingliaformation
i nf or mati on packet 10 prOV|de by decoder 55 to the unit 60 buffer

| ocat i lon ass.l@ﬁ%@dxfng,rf@: | rogram (slock Referenses{PCRs), that@mﬁmf
t t Tl
Systom i nt o SYPCATORIZAtgB AR rci%c@dmg ofeem«m parkets; Upamdefectioniofa

of ZLZ‘SE'SZPVZ&M H 3*#%@%? AR i 4 S S A aaREBNBRICS
adj ust the smlawc&'édmﬁt S5 sxgnalsct@ﬁi&'dl?& MiiB) vid Bgy méér?ﬁgpgrgﬁgmn PCR

based and master ¢l ock based estimates of "'the tine Int

the recei pt dy settings gystem interrupt,rthattive packet diasibegncredeivederinl 15,
is used to adjust the 20 system 25 master clock. Controller 115 achieves

this by appl gddjtion ecodeleﬁﬁlﬁhangﬁ% thettiming packet daeunauomﬂagtm he
oot o he WG S5 brovided R 3R c3B UGB BE 58 Coheil i ks
f .

o oA e, ot B AT B oyt

progr.am pgnt ‘iﬂb\hﬂéﬁu@j{ Hecdbos Sviditee mﬁﬂmbuffeﬂocauoﬁ“abﬁigned to hold

i nformation, "are directed by unit 65 from decoder 55 to the desi gnat ed

appl i cation diataderbusé byscontyolidel 15y ihsteagDof an appmumm bafferont r ol
unit 70 sequegéyglly retrieves the audio, video,
auon

Upon receiving the system interfupt set by decoder 55,

15 itin internal memory. PCR values of successive timing information
packets are used by controller 115 to adjust the system 25 master
clock (27 MHz). The difference between PCR based and master clock
based estimates of the time interval between the receipt of successive
timing packets, generated by controller 115, is used to adjust the

20 system 25 master clock. Controller 115 achieves this by applying the
derived time estimate difference to adjust the input control voltage of
a voltage controlled oscillator used to generate the master clock.
Controller 115 resets the system interrupt after storing the timing
information in internal memory. '

25 : Packets received by decoder 55 from units 45 and 50
that contain program content including audio, video, caption, and
other information, are directed by unit 65 from decoder 55 to the
designated application device buffers in packet buffer 60.
Application control unit 70 sequentially retrieves the audio, video,
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19 caption and other data fromthe designated buffers in buffer 60
and pr&\b;% %he data to correspondi ng application devi geen/desnfddsand
85. ~ Th g?* ation devices conprise audi o and vi deo decoders 80 and
85 and hi gh speed data port 75. For exanple, packet data correspondi ng
5 to a conposite program gui de generated %tﬁu&controller 115 as '

descri bed above, may be transported to the video decoder 85 for
formatting into video signal suitable for display on a nonitor (not

75y b usetaPHo sRCEUAFdatadetmibe dedinaled HACE fa pier goanl
out put dbt &« BYARIGET UG Hasade EoPRispflgme dbbuca:H difices 75aRRiand 8.

sel ected pro i : s B T
Pr ogTHE iAquﬁca'tﬁﬂa{ él@\/%ésdé‘oxﬁ&%flsg?ﬁgbeand video decoders 80! agtgéﬁ%r

t hat contain PSI ormation are reco z uni t
the control | eandilhighisbeed datapor6.5.TFer RSample)gracket daen doresiprshding
this buffer by unit 65 via units 45, 50 and 55 in a simlar manner to .
t hat descS beto Rocompasite program guidgrgenenated by thetcontrotlert1bSlas 115
reads the PSI frqg%yn't 60 and stores it in i nt er,na '

| )
Control l'or 116e5FEbeskAbPYes May he Feansnasted osie Mdeo.Aecader 854t psi

orage on a (omerapi el Ak SRR filtafie A by on ML (B 2o

direction i s gR¥RA)CCoANeE i8!the vitldo dRcoder 83N ARY, ifor éﬁédxﬁP‘l 4ty !
45 and unit 47 PID,” destination and encryption key | ook-up tabl es and
control unit portFicmayded usedaoprovitehigh speedsdatalsachi 42domputer

In addition, controller 115 is coupled to a conmunication interface .
uni t 1161bhat pspgramss for exampiertaamomputeri Alsernadvely,tport 751mey be

doanl oad i nf ohseditonOutur dakadh anHDINL AREOder s AisPIaY idiges
corresponding to a selected program or a program guide, for example.
Packets that contain PSI information are recognized by
unit 45 as destined for the controller 115 buffer in unit 60. The PSI
15 packets are directed to this buffer by unit 65 via units 45, 50 and 55
in a similar manner to that described for packets containing program
content. Controller 115 reads the PSI from unit 60 and stores itin
internal memory.
Controller 115 also generéltes condensed PSI (CPSI) from
20 the stored PSI and incorporates the CPSI in a packetized datastream
suitable for storage on a selectable storage medium. The packet
identification and direction is governed by controller 115 in
conjunction with the unit 45 and unit 47 PID, destination and
encryption key look-up tables and control unit 65 functions in the
25 manner previously described.
In addition, controller 115 is coupled to a communication
interface unit 116 that operates in a manner similar to interface unit
1113 in Figure 1. That is, ﬁnit 116 provides the capability to upload
and download information to and from the internet. Condmunic_ation
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20 interface unit 116 includes, for exanple, a nodem for connecting
to an internet service provider, e.g., via a telephone line or via a
cabl e WoI98B6K2on | i ne. The conmuni cation capability al | SGEUSAYIEIZt om -

shown in Figure 2 to provide email capability and internet related 5
features such as web browsing in addition Qg receiving television

~progranm ng. Fig. 3 is a specific inplenentation of an
el ectroni c device generally shown in Fig. 2 and described in detai
above. Fig. 3 represents a satellite receiver set-top box, designed

and 10 manuf aetdiface Rinit Nare pRckuiss) for eEdamFte;ra ffodein fcbldtéﬁﬁée g to

I ndi ana, USA, for recelvi ng Di recTV[err] satellite service provided by
Hughes El ect r ani itfternet service providet; esggowiaiantelephane lime enmawcable has
a tuner 301 which -_receives and tunes applicable s ellite RF signals -
in the range teleyision line: sEbeommunicationgapabi ws3he sysienduned

o acessi ng. - LohEwR dEigtte? SoPravidd il (REAbfi) %\Pfﬁérﬁe‘éif&??&;aw of
o Z??Lg%aﬁﬁi’%%%? i gs webYroREIR AddRh Wi IRiceiing KAEVIIGRP

t he anal og shgj}@g 20 digital output signal, DATA. The |link nodul e
302 is inple d as an integrated circuit (IC) The link nmodule IC
i s manufactured by Pﬁﬁiﬁmﬂmmﬂemematm of an elestrenic-denice

and has Part No. ST 15339-610. digit oyt put,

DATA, from't hgenetd allyoshownsinp Fig, anébl ﬂglasgrkhectmqtaﬂta%wetﬂlge hdat a
t 03. T
e o S5 o s RIRGCREBINR Y O BTSRRI dnd D, 5.,
P oor am 30, ighBfadiftedby Thomsor? CoristineR Flec3Bhies, of IMGnApAIRL S

Indiana, USA, for receiving DirecTV™ satellite service provided by

Hughes Electronics.
As shown in Fig. 3, the set-top box has a tuner 301 which
| receives and tunes applicable satellite RF signals in the rané'é of 950-
15 1450 Mhz from a satellite antenna 317. The tuned analog Signals are
outputted to a link module 302 for further processing. Link module
302 is responsible for further processing of the analog tuned signals
I_out and Q _out from tuner 301, including filtering and conditioning
of the analog signals, and conversion of the analog signals into a
20 digital output signal, DATA. The link module 302 is implemented as
an integrated circuit (IC). The link module IC is manufactured by
SGS-Thomson Microelectronics of Grehoble, France, and has Part No.
ST 15339-610. |
The digital output DATA, from the link module 302
25 consists of compliant packetized data stream recognized and
processable by the transport unit 303. The datgstream, as discussed
in detail in relation to Fig. 2, includes program guide data information
and the data content of one or more program channels of the satellite

broadcast service from DirecTV™,
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21 The function of the transport unit 303 is the sane as
t he t 599‘{1? system 25 shown in Fig. 2 and discussed ap&padysnibss
descri bed -above, %e transport unit 303, processes the packetized

dat astream according to the Packet ldentifiers (PID) contained in the 5
header information. The processed dat astredhis then formatted into

MPEG conpati bl e, conpressed audi o and vi deo packets and coupled to a
MEPG decoder 304 for further -processing. The transport -unit
303 is controlled by an_Advanced RI SC M croprocessor. (ARM 315 which
is a RISC based ni cr opr bagdamction ofthe wansnaidaanisr3@3 s shecsame as the

Cont o e HRSBRRE Sy ELA b i i HESGRSLRAGE A g
Wi P et e o destatBedi6vel! e BRftPore unit 303; Brotbsiine Bk fRL®
i npl ement ed RFa@Rtidam AECEF t6 ithé?éck%e&iﬁﬁéf@(PH)PSS&%/ﬂg&t}m the

enbodi ment of the transport unit is an | C manufacture onson
M cr oel echr orheadéminfarmationio. Tlsd prewesséd datastrenif-istien formatted into
The MEPG conpatibl e, conpressed audi o and yi-deo packets fromthe

transport uniMPESecampadble; Gampressedandigand aideo patketsand wompled to
decoder decode onpk es tastream . fromthe transport unit
303. The dec?dmzﬁ?%e%ap%uf@ €1 pr%cpﬁis}%%'bl e audi o streamwhich -
can be further process Wl | gJ < g -
(DAC) "305 to convert tﬁfelhg?tgla'_{lgPaggglﬁBt @?’(Qtsaijé Ebhﬁ%!%a%@gAQ%%%%C
decoder 304 MP@'@M&E&OBRNRI\N@?FS Wihichis ZRIST Based hitreproltesSHF.c THY S

I mage pixel information to a encoder 306. -The NTSC encoder 306
then furl@er ARM processor 315 executesoa cardrohpropfam (shown in Figaad-%)

vi deo signal spo.that video i mages may be di spl ayed on a re%ul ar NTSC

tel evi si on sovBigh resigle in ROMEDddevgentr) thes tiansperinmis ang tegrocess

! rrpll ement ed atfleaarllpplicable program guide information in accordance with aspects

of the present invention as will be discussed below.
The transport unit 303 may be implemented as an
15 integrated circuit. For example, a preferred embodiment of the
transport unit is an IC manufactured by SGS-Thomson
Microelectronics having Part No. ST 15273-810 or 15103-65C.
The MEPG compatible, compressed audio and video
packets from the transport unit 303 are delivered to a MEPG decoder
20 304. The MPEG decoder decodes the compressed MPEG datastream
from the transport unit 303. The decoder 304 then outputs the
applicable audio stream which can be further processed by the audio
digital-to-analog converter (DAC) 305 to convert the digital audio data
into analog sound. The deeoder 304 also outputs applicable digital
25 video data which represents image pixel information to a NTSC
| encoder 306. The NTSC encoder 306 then further processes this
video data into NTSC compatible analog video signal so that video
images may be displayed on a regular NTSC television screen. The
MPEG decoder as described above may be implemented as an
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22 integrated circuit. An exanple of a preferred enbodi rent of the
MPEG decoder is an | C nmanufactured by SGS-Thonmson =~ = Mcroel ectronics

havi ng Par WOWRS/S6SR | 3520. Addi tional rel evarRCHUSEMIGRal
bl ocks of Fig. 3 includes 5 nodem 307 which corresponds to the :
comuni cation interface unit 16 shown22n Fig. 2 for access to the

i nternet, for exanple. Conditional Access Modul e 309, corresponds to

t he NRSS decryption unit 130 shown in Fig. 2 for providing conditional
access information. W deband data nodul e 310 corresponds to H gh Speed

Data Port 75 inmtegrated circuitg An exampleofd pyefergedembodimentofdahe t o,

for exanpl e,

modul ¢ 312 ﬁP&%d@i%ﬁﬁcﬂ?éé%é&t%%&?‘éim§G§§¥ES$%&R?EQLY§T 2
. ) : | it 314. T
ogital | DR R At PRRE N ST 20 £ “T00 shown in Fig. 2

(07 15, connectt o (o scamier relevaRerEiERoRal bIYCRS oOf MGPYLRIaNeS,

Details of the video deco tron o ecoder
be descri Bed hridem 307whédlecorcesponds 3o the2cammnbidication ifterfadel@nit

details of the portions of video decoder 1509 concerned with the

decodi ng and Hecshownds Big. & fonacoessto thedntemet; for exampln Conditiomal
to understanding th D i sions, the foll ow bri ef . description
of those portAﬁgﬁsﬁ &ﬁvﬁé&i corresponds to th Crypepg unit £3 deo

1500- 1 wni cn 00w Ffy. 2§55 provild Sordions) “seciinttBladBiC Y o

segnent s fr onwieiRSRRT HatdihodRile 383 BpRdOUP HEgh S15dRd D8l Pat g5y

| arger segnments via a menory contro f8 a section 1

vi deo RAVOL51shown in E8er 2 §or iprovidingiighespeett donaraeess o, Torlerafiple) al3
may be a H%ortlon of SDRAM 316 shown in Fig. 3 and is_ addressed under
t he cont HOTéfderoder ot encomputer: sAdkeaybarrddRBegaivaremodules3ian

corresponds to Remote Unit interface 120 shown in Fig. 2 for

receiving user control commands from a user control unit 314. Digital
AV bus module 313 corresponds to 1I/0 port 100 shown in Fig. 2 for
15 connection to an external device such as a VCR or a DVD player.-
Details of the video decoding portion of the MPEG decoder
304 will now be described below, with reference to Figs. 12 and 13.
While the details of the portions of video decoder 1509 concerned
with the decoding and decompression of the. video data packets is not
20 necessary to understanding the OSD provisions, the following brief
description' of those portions is helpful.
| As shown in Fig. 12, video decoder 1509 includes a FIFO
(first in, first out) buffer memory 1509-1 which receives video data
packets on demand in relatively sinall segments from transport unit
25 303 and which couples them in relatively larger Se_gments via a
memory controller 1509-3 to a section 1513-1 of video RAM 1513
reserved for decoding and decompression. Video RAM 1513 may be a
portion of SDRAM 316 shown in Fig. 3 and is addressed under the
control of memory controller 1509-3. Decoding and decompression
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23 section 1513-1 of RAM 1513 includes a rate buffer section 15
13-1-3 for storing the received video data packets and cheEfsse’ €
section WOPBHEZ. 5 for storing frames of video information during the -
decodi ng and deconpressi on operation. 3 vi deo i nege display unit
1509-5 5 decodes and deconpresses the stog d video data packets to form

t he sequence of video image conponent representative digital words (Y,
U V). For this purpose, video display unit 1509-5 requests data from

control Ler 1560 G0BSE 31a0H GRAM d SRR It ey of Bt Blter Settifin 1 513713
representati Vﬁzxgg&trlﬁ?ﬁ?é fisc i%e&’@fdléc?g!ﬁjﬂtﬂf&s?é}?dfd ffa?mel storé\élegtfdﬂ'e

(H) and pi xel ate st gnal's genera el evision signa ncoder

1515. Cont r ol 1332195 Terajteginy frimesrsPvrier infirmhtion duriggaheedelyding -

m croprocessor interface unit 1509-7 and coupled to vari ous portions
of video decodnd décémpression openationo video image display unit 150%6nber

of bits contained in the video i mage “conponent yepresentative digital
wor ds det & ni decodesand slecompressesthe §FQ}'QEV %0;4%[%04@? (5 gchgormgthe
resolution of the respective . C e -hi t. ywords.. | e alrg&,2n
possi bl e | eve?%quen_cec&ﬁ’@e&}mﬂg& fﬁ%@tﬁgﬁﬁfﬁ%ﬁaﬁ}%@ﬁ@i@%fﬁ% by By
way of exanpl € v t j diie 14 |

representati v?’ V)r) ﬁ%rtggg ac coﬁtvgggg el Eﬂtybl ts Ig}\gﬁﬁgrggggfgggg%%bm

conponent candecodin8aitd ¢ecomprbssiogssétttohelsl 3-1 dfeviclea RAM 1513 vigo
I mage " component “representative digital words is organi zed in groups of

conponent s i nnyémoryecohtrplieml 5093 aoreguireds| Thel geperatiphxef then 25

subsanpl ed or conpressed form More specifically, in the present,
enbodi red0 t GempeBent repseseptative tgital _vg@sﬁ!%&s &nﬁgsg-m dvith the figld

Gi gital word (Vieltng) EEARdORRed (0t HERAN BebBRAREE B Ao Cision sigpa!

encoder 1515. Control data generated by microprocessor 315 is

received by a microprocessor interface unit 1509-7 and coupled to -
various portions of video decoder 1509 via an internal control bus. |
15 -. The number of bits contained in the video image
component representative digital words determine the number of
possible levels and thereby the resolution of the respective
componénts. For n-bit words there are 211 possible levels
 corresponding to the 21! possible binary states. By way of example, in
20 the present embodiment, the video image component representative
wOrds each contains eight bits and therefore each component can

have 28 or 256 possible levels. The sequence of video image
component representative digital words is organized in groups of
components in which each group corresponds to plurality of pixels in
25 subsampled or compressed form. More specifically, in the present
embodiment, the video image representative groups correspond to
two pixels, each of which includes a first luminance representativé
digital word (Y1) corresponding to a first pixel, a second luminance
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24d representative digital word (Y2) corresponding to a second pixel,
an a single pair of color difference representative digi S
(UL, 2 and WO9B/861& r]) corresponding to each of the first arﬁ@g%%mgg s
pi xel s. This has been referred to as 4:2:2" format in the digital
video signal 5 processing field. The subggrrpl I ng or conpression of the

col or difference signals relates to the i mage data conpressi on which
occurs inthe transmitter 1 for the purpose of reducing the

L o LA bl WAl ™
epr ent a1 g et o o eh6F R rbch Hin Rl Al g B2

four pixels MZE@#‘%%W@&%S? e, BERE 1 OB OAORRRIE Tkl o
P Sent a1 e ShNIREALS OV E Aol b IESHARISTRUP gt OOV

(4:4:4) of5 coppareing fﬁél@ame%a@éamialﬁigdvf‘c@inbreSﬂbﬁr@Ptﬁ’é color

within tel evision signal encoder 30 he OSD portion of

vi deo decoder difféfence Isigizalsarel ORI to thedmage data cﬁi‘ﬁprésmbmwmohmnmmss
w th an OSD sectjon 1513-3 of 20 video RAM 1513. The graphics
representati v mhe wapsmral ef@rtﬁ}le purp@se@fpmsl@m ﬂmsra@smésﬁsoad via

M Cr opr ocesso d t 1509- 3.t
Qeb coets on: Tandwi i Mote spacificaifyy the anSHiitdd JR4C At i Organibsd

0ol the” i S S KAgHe 2.0 orfRtin 10 @ngﬁéﬁ%ép%é%?a?.ve%i‘é%ta|

words defjgy m W%ﬁ'd&%rrespoﬁi‘fo foulrghiels ﬁ@lvmﬁheﬁcérdoaﬁ@ fo@anubditfandd the

col or representative words contain n bits, then each pixel can have

any one of 2[reptesentative wordsocorrespotiding o respegtive jonessof fioarpixels/
states of the n-bit color yvorg. . .
and a single pair of color difference representative words

corresponding to each of the four pixels. The 4:2:0 image
representative groups are converted to 4:2:2 image representative
15 groups by interpolation within video display unit 1509-5. A complete
set (4:4:4) of components for each pixel is produced by intefpolation
within television signal en_coder 306.
The OSD portion of video decoder 1509 includes an OSD
controller 1509-9 which cooperates with an OSD section 1513-3 of
20 video RAM 1513. The graphics representative bit map generated by
microprocessor 315 is coupled via microprocessor interface unit
1509-7 and memory controller 1509-3 to OSD section 1513-3 of RAM
- 1513 for storage. For each pixel of the graphic image there is a digital
word representing a color for that pixel. The number of bits
25 contained in the color representative digital words determines how
many different colors each pixel can have. If the color representative

words contain n bits, then each pixel can have any one of 211 colors

corresponding to the 21 possible binary states of the n-bit color word.
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25 By way of exanple, in the present enbodi nent, the color
representative words contain two bits. Accordingly, each grapbirifsos/11635

pi xel- can H¥Q3fN20ne of four colors corresponding to the four |
possi bl e binary states (00, 01, 10, and 11ksgf the two-bit color word. 5
The pixel color information is organized i conponent formin which

for each color. word there is a unique group of conponent

representative digital words. The conponents are selected to be the

i or mat | on: _BXRGRY, Of eXARIDIE, 1p e RECHEREFRIRALBEDE, e Foldhce 10

mages and or BERFee AR S e huAt nRB R o ARSI el Bapbics

avoi ds the ne?gx%lﬁ&aﬁm ﬁh&[%ﬁé‘af'f@iﬁ‘ r9fcore diﬁg t8 the fboﬁ’f‘Ot her. -

For exanpl e, e present odi ment _which utiliZes two- .bit color

words, the fopogsible bitlaty sttes {00;10%eh0; andcbl pof the tvep+sis aulet iwerd.
digital words and the groups of conponent . representative digital words
exi sts: 5 The pixel color infermation is organized in a companent femmyinnwixieh
00 - Yé%r ]r U e‘rl;ﬁ, V[ éer Up 01
Yerr], Uerrfor epghrqolor wor: ere isa unigye group of component

Y| , U V . . s :
e der kepfpgitative digital words. Thedomponents ae sefected to be the
the subscriptgafhe ?g (}ﬁbegéoﬁlﬁ&léﬁ& {iSed dortheCfransihniivg Dfidlo fiaagads on

t he val ue represen conponent representative digital words of the

respective gr guformstion: namelyS luminahee (Y) and appaivaf coldradifference he U
and V graphic i mage conponent representative words each contain_ four
bits and ke signals (U and V). The selection of the same components for video
images and ‘graphics images simplifies the OSD arrangement because |
it avoids the need for conversion from one set of components to
another. For example, in the present embodiment which utilizes two-
bit color words, the following relationship between the color
15 representative digital words and the groups of component

representative digital words exists:

color group of components
00 YA, UA, VA
01 | YB, UB, VB
10 YC, UG, VC
11 YD, UD, VD

_ The actual color (reijrésented by t_he subscripts A,B,Cor D
20 in the table) of a graphics pixel depends on' the value represented by
comporiént represéntative digital words of the respective group. By
way of example, in the present embodiment, the Uand V graphic
image component representative words each contain four bits and the
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26 Y graphic i nmage conponent representative word contains six bits.
Four-bit conponent representative words provide 16 possible |evels - for
the U and wWoesgstizents and the six bit word provides 64 pos& I/ ES98/11635 u
| evel s for the Y conponent. The four or six bits represent the nost -5
significant bits of an eight-bit word whi @6is eventually formed by

OSD di splay unit 1509-9, as will be described bel ow In
addition, a "transparency"” value (also.referred to as a m X wei ght)
defines the degree of transparency for the graphics pi xel s. The val ue
i s a four-bi{Y graphihimagercomponent representative wortecentains\sik bies.
transparency, i.e,, the amount of background (vides i mage) that shows
through the &Gotigbihepmponent representativemords providedde possibledevels

LoD S5 5B A0 V combBBeid TGRS Kl AT ShmtiE
Compenen o bilsifr (4 ¥ o, e A E s BRI SR,
word for 5  significianebiGoof ahrdghvbitiwerdwhitds is evapituallyRsieneanpynent

representative word for color difference contains four bits;, each group
incl udes 14 S .dispiay atnitd 5099, asaptill e desgribesl belowhanged by 20
changi ng the bits of one or nore cgonmponent r%ggesenting wor ds of - the

headgrs, dependi ng on t AB addiian 2 “thansparanes’ valiae (alsoeeferred dpas ayed.
Th D ti 1513: f M 4151 taj | | it f h OSD
e b sectign, hoAgih Benfl 54 AcHi R Bty tor e aRbpBED, O
ach 080 o1 agliield STheSPhAL}S Aol Bir'wBd 3 Clivesponds ®) shiead
rap a P

transparent 'cpixel'sand opaque graphic piXels _ ?OVide a

f1 exi bl L1 slifferent ISFely oPt¥aamparency, i.e., the amGBRt Gfimegreitinid 0fded
causes the bit map to be read ou from OSD section 1513-3 of M 1513,
and convert s intage)dthat shows through the OSD graphics.

The graphic image component representative words and

the transparency value are transmitted to and stored in OSD section
1513-3 of RAM 1513 frdm microprocessor 315 in componerit'groups
15 withina he_ader for the bit map. In the present embodiment, in
which graphic image component representative digital word for
luminance contains six bits and each graphic image component
representative word for color difference contains four bits, each group
includes 14 bits. The colors of a graphics image may be changed by
20 changing the bits of one or more component representing words of
the header, dependmg on the nature of the graphics image to be
displayed.
The OSD section 1513-3 of RAM 1513 contains a plurality
of such OSD bit maps that define a comprehensive OSD graphic image.
25 Cohsequently, each OSD graphic is a collection of bit map regions
containing transparent graphic pixels and opaque graphic pixels that
provide a flexible display of OSD graphics.
OSD display unit 1509-9 causes the bit map to be read out
from OSD section 1513-3 of RAM 1513, and converts the color -
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27 representative word for each pixel to the correspondi ng conponent

representatjve fromthe header. For this purpose,.OSD diSpbévéniess
uni t 1509-9““%%%%2#5 data from OSD section 1513-3 via mam)rydﬂl e

controller 1509-3 as required. Since, in th27present enbodi ment- the 5
graphi c i nrage conponent representative word§‘contain only six or four
bits while the video inmage representative words contain eight ~bits,
OSD di splay unit 1509-9 converts the six/four-bit graphic inmage

Sx bt | um nbeesarStyE WoR Snckaia miscl IS Hhe cofsinanBitis somponers,
vl ue woul d b GROTERDLVR S B NS Heer. "Fo YR prrpof R 0BT ol

representativ {101 - Rt ht i
synchroni zed \?\lﬁltﬁ%}tg%ﬁg% %ﬁé\%ts | neﬁ(%l—%ﬁgﬁg Speicxtjécfkll 1§.§:@‘(%P%)lér§%té%nal S

gener at ed by teomtriollem1508:3|asrequired.58incd,5n the present emfsodimlerft' the
noted, the_video image conponent " representative groups generated by -

\éi)de?eisgggsf g;&ﬁﬂllihd [ caggo 5’one;:\l/tef two pi ::(iglewgﬁer e at;n?vxo essixtra?:li invz1

I .umonance r eprfgst%pﬁgi Wgﬁ{e the Yideo image re Sﬁ?nl:sﬂu\{% I"%‘Pr‘iq FPE‘rt%{fﬂ: @?g_ht
tati { (s > G f 2 .

Lhe oraphic | i2iiS OSE BigokR ubite 1509 S cdnpetss' B Bhe/ iGN dtkbflic 18dge

section 1513- T¥npgiénp ieépﬂéﬁzntfaﬁv@ WEFd 66 eiyh B W&ﬁ@by]t&gd%ﬁﬁQ%gc .

represent graphics inmge information in an unconpressed

for every one thexsix bit lumimance words bynfownaad the fsantbit cheomirciriel one
pair of color 25 difference representative words (or for every two pixels

there arel0 wordshg sixteen: Foriexampled ¥ yalee was 016Qkl hnthendhe

ncompr essed feigeTtes BiftoAug WoRIECE (OLET00. *Thieticrtion O né" '

digital video gl g ﬁﬁﬁﬁ@%ﬁrﬂﬁoﬂeﬁiﬂeﬂf&eﬁtﬁﬁ%%@ﬂﬁﬁof&?% OSD display

- unit 1509-9 is also synchronized with the field (V), line (H) and pixel
(PC) rate signals generated by television signal encoder 1515.

15 ' As earlier noted, the video image component
representative groups generated by video image display unit 1509-5
represent video image information in a compressed form in which for
every two pixels there are two respective luminance representative
words and one pair of color difference representative words in a so-

20 called 4:2:2 format. On the other hand, the graphic image component
representative groups stored in OSD section 1513-3 of RAM 1513 and
generated by OSD display unit 1509-9 represent graphics image
information in an uncompressed form in which for every one pixel
there is one luminance representative word and one pair of color

25 difference representative words (or for every two pixels there are
two respective luminance representative words and two respective
pairs of color difference representative words). The latter
uncompressed-fomiat has become known as the "4:4:4" format in the
digital video signal processing field. The 4:4:4 graphics image
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28 '~ sequence is desirable since |t all ows as many col ors as. possible
to be defined with a given nunber of bits because it provides for a
uni que wp@sis6iaace conponent and two uni que col or differ eREFUSIHPEMeENt s -
for each pixel of graphics. However, the 4:4:4 graphic imge sequence. 5 is
not conpatible with the 4:2:2 video i mage 28quence and cannot be

readily conmbined with it to so as to insert a graphic inage into a

vi deo i mage. To solve this problem video decoder 1509

I ncl udes an OSD converter 1509-11 for converting the 4:4:4 sequence

\ljlsggof or the smggxgpaus:}]t S, i's pi c:ﬂmwfl i ndi cg?ed in E?ss?gélgmbﬁ)?e
every tﬁgwﬁ‘ Ben r’é’cmﬁér Qﬁ’a qalu%ltearevm I & umique or
Séiéﬁ&erief°1%?ﬁ%ﬁefﬁmbﬁﬁek§ %L%mehniﬁgedcﬂgrﬁf@%n f%épts?&ar T
wor ds v ovi i aCE L of Rpits. HOWEDet A 4s8PaPEhic fAER Weftidnice

conponent 5 epissaeticampatible dithribie 42t2byvidesPina eES’etcﬂience an&S@&:ﬁétwer
the control of OSD display unit 1509-9. In a V|deo 20 “image only node of

operation, coreadily coanbinedseithcitstoosn pasttoeinsert avgraphicimaggrimtpsa I n a
gr aphic inage onl y,. node of operation, conbi ner 1509-13 sel ects only
the graphic i P0ages In a "superi npose" node of operation, in

1500- 13 i xea. the L.”3231‘;0%&}3‘35@%%3%%39&@%%?3@#%@?r OSP
Pi xel by pi XeboRdaifersY500-11 forWnVeRAEIY 4:4 A GUSEL BB R #igleo

I mage in a sem - ransparent nmnner sequence

conponendQ graphfceﬁnagetcompmreiﬁsn@m 452 Dy seqi@bte lsed forewss viges- 13
' image components. As is pictorially'indicated in Figure 12, for every
- two graphics pixels, converter 1509-11 selects the pair of color -
difference components for the first pixel and deletes the pair:for the
second pixel. ,
15 As shown in Fig. 12, an OSD/video combiner 1509-13.
~ combines, word-by-word, video image component representative
words provided by video image di-sfvlay unit 1509-5 with graphic
image component representative werds provided by OSD converter
| 1509-11 under the control of OSD display unit 1509-9. In a video
20 image only mode of operation, combiner 1509-13 selects only the
video image groups. In a graphic image only mode of operation,
combiner 1509-13 selects only the graphic image groups. Ina
"superimpose" mode of operation, in which the graphic image is
“mixed” with a video image, combiner 1509-13 mixes the video image
25 groups with the graphic image groups on a pixel by pixel basis such
that the graphic image overlays the vi_deo' image in a semi-
- transparent manner. The 4:2:2 output sequence of component
representative words produced by output multiplexer 1509-13 is
coupled to television signal encoder 306. |



coupled to television signal encoder 306. - WD 98/ 56172
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Figure 13 i bl ock di agram of the OSD/video - conbi 3in
accor dance.d%%[#s?f@ present invention. The combi ner contﬂ}ﬁl,gégﬁﬁa’éer :
400, a first multiplexer 402, and a second mul ti pl exer 404. The m xer

conbi nes the video words with the OSD 5 gr%%hi cs words to produce a

"bl ended” or  "m xed" output. This out put - conbines the two i nput words

i n accordance with the "m x wei ght" supplied by-the OSD display unit.

The mul ti pl exers 402 and_404 form an out sel ector 406 that is used

nut ' .
to sel ect various oper at¥ighde . lﬁbsamgcma@napmh@eﬂswwdeo
Specifically, t f.irst tipl r. 402 sel ects_.either .. the, bl epded
out put or the ﬁ@&%r%’%ﬁ&gr&é@ % the present inyeption., IRg jeq
by the OSD di CPR[a¥ : ' s 2l tl R
signal is "hi gﬁéhtiﬁgtcr?u#tﬁ% g’x%%%@dﬁi;tgg&ﬁ?‘ﬁ%‘%ﬁ%ﬁaéﬁ%&ﬁ%gﬁ?nd
value to its quifitiplexerdod. TOe hlivepidornbiiesithé vidbe woR1s with thé @SE) ed
(e.g., OsD active signal is "low'), the nmultiplexer 402 connects t he
vi deo dat a5t o graphics pywordstorpraduce e “blendedhart fmixed? output. This output

controlled by a transparency enabl e signal. In operation, if the
Sé&ﬁ

OSD enabl e si gifinbing JWQ ARPUEWOECS in acgordange withethe fanix weight: d

passes through _hot | tipl sS4 20 .and 404 uni npeded. However, if the
OSD i s enabl ecﬁuﬂﬁ’ﬁea}l@ﬁﬁﬁﬂﬁﬁs dl§§ luqlg' supplied by the first

mul tipl exer 402 to one IﬁnﬁﬁpﬁgFi&erioiOE%m%MF%w %ﬁﬁ%ﬁ%ﬁ The ot her

i nput to the second Xer I's connec gr aphi cs

word input. Aselectorsu(6 thhels USEd to sarRt8%iridlis ojrgatibial i} for fRé

selects, in 25 response to the transparency enabl e signal, either the
ori ginal 18D OSD axrahgement. Specificatly, the firstdnultiplexer402 sé¢lects either
transparency enabl e signal allows a given graphic to contain a m xture
of opaque and the blended output or the video worcr{ in response to an OSD enable
signal provided by the OSD display unit. If the OSD is enabled (e.g.,
OSD active signal is “high”), the multiplexer 402 connects the blended
output value to its output terminal. On the other hand, if the OSD is
15 disabled (e.g., OSD active signal is “low”), the multiplexer 402 connects
| the video data to its output terminal. The second multiplexer is
controlled by a transparency enable signal.
In operation, if the OSD enable signal indicates the OSD is
-disabled, then the video word passes through both multiplexers 402
20 and 404 unimpeded. However, if the OSD is_ enabled, the blended
output is supplied by the first multiplexer 402 to one input of the
second multiplexer 404. The other input to the second
multiplexer 404 is connected to the OSD graphics word input. As
such, when OSD is enabled, the second multiplexer 404 selects, in
25 response to the transparency enable signal, either the original OSD
word or the blended output. Judicious use of the transparency enable
signal allows a given graphic to contain a mixture of opaque and
transparent pixels. Thus, for any given pixel, the video information
can be used to form a display (video image only mode), thé OSD



transparent pixels. Thus, for any given pixel, the video information

can be used to forma display (video image only node), the OSD ' WO
98/ 56172 PCT/ US98/ 11635

30 | WiO98/881720n can be used to form a display (graphi c PCTAIPSS/MBAS) , -
or t he bl ended out put can be used to forma display. -
Figs. 4-5 show a flow chart of a control prggram which may be executed
by either the CPU 1112 of Fig. 1, Controller 115 of 5 Fig. 2 or ARM

m croprocessor of Fig. 3 to inplenent the features according to
aspects of the present invention. A person skilled in the art woul d

readi|y 1 ecoomftrhiitiort B usell f REFAA UiGH) imagd il Qe of
‘the systens described I n isz?gs. ?@3% p%w eag’)ﬁ@ﬁ%%é%%é‘?@%’)e@ﬁ n
accor dance wi the Biendecsountputcan berusethes €oerea di@pla\t}f. avoi d redundancy,
the control programw || be described bel ow only Wwith respect to the

exenpl ary har dwar e i npl FightétS showhatow chartrofa goritrol program which AS
turns. on - tﬁe syst em shown

i ndi d f Fi .
i F g s, t niay belsrdrwted by eichey the PO L 3R0F Bleid, GomwolierabES of o

i I . . _Vhew.ng. T th
bt oo 1 or Sexantihe? O3 ARM B HriNSGE of Higya t8 fiplement e Kedhees uni ¢
314 di spl B : . .
In oh? e;ZPrpﬁgfgoerrb di nenpegg%ogﬁ:gé at %téﬁvfﬁ‘gg &g’%gﬁ"’&e‘f‘%g‘r’—f’n‘é‘ pﬂ?s
user request,artworitt) readity recogndze hat ithetdumtrol progeafiP When @'F'?Ecﬁgé’d

processes the program gui de data information obtarned from the I nput
source 10 andbyamyone of the sistems described inFigs.ob-3 mill pEsvidecehedat a
correspondi ng_to full "grid uiqde" as, shown in Fig. 6. The OSD pi xel
data fromtheS eﬁﬂnta%‘gzr anceswith thepresens inventicae Thareforelco

Comnect i 31 &, 2860 RiLigAALy, the BiltfS] bPBERamWill B HeSEindd Beiow
only with respect to the exemplary hardware implementation shown

in Fig. 3.

As indicated at step 410 of Fig. 4, when a user tufns on
the system shown in Fig. 3, the system will typically ﬁrst'di'é'iilay a
15 video image of a program previously selected by the user for viewing.
The user then may press for example, a “GUIDE” button (not Shown)
on a user control unit 314 to display a program guide, as shown at
step 420. | . N
In our exemplary embodiment and shown at step 430,
20 upon detecting this user request, the ARM microprocessor 315 in the
| ~ transport unit 303 processes the program guide data information
obtained from the input source 10 and formats the guide data
information into OSD pixel data corresponding to a full “grid guide” as
shown in Fig. 6. The OSD pixel data from the transport unit 303 is
25 forwarded to the MPEG audio/video decoder 304 for generating the
guide imagé, as described above in connection with Figs. 12 and 13.
The “grid guide” 600 typically occupies the whole screen
“of a display. The grid guidé shows a program schedule in a time-and-
channel format, similar to a TV schedule listed in a newspaper. In



The "grid guide” 600'typically occupi es the whol e screen of a display.

The grid guide shows a program schedule in a tine-and- channel format,
simlar to a TV schedule listed in a newspaper. In
PCT/ US98/ 1 MQ98/56172 31 Petilssfinés

particul ar, one dinension (e.g., horizontal) of the guide shows the tine

I nformati on while the other. dlnenS|on (e. g31 vertical) of the guide

shows the channel information. The tinme information is conveyed to t he
user by having a- tinme line 601 on the top portion of the guide and 5 is
dermarked by half hour intervals. The channel information is conveyed
to the user bpal:hauh'm onerdimension-(eq.c harizontal) of thesguidé slyowsatreetime
station nanes 0 - 626. i d, .due to space limtation, only a
portion of t psrmetmarwhd@r@gﬁe eﬁshmﬁ;}smnt(eg varﬁtcalhoﬁahe.m grid -

i spl ayed’ | n Shows b Cninndl iifiHakib ihel tme imfnfatoftls Fovayed
Furt e 22‘% ?Q%}‘P%'mga“%%ﬁgﬁé?&“eﬁe‘?%‘%ﬁ@ﬁ%ﬁ%fﬂé@%%@?

the top bgnnejg &éﬁlmoe 1%1 hﬂlf%ﬁfmtéﬁﬁl@'efrh@f:hdnﬂél ihf6fmathéil is Whi ch

corresponds to the full title with rating of the abbreviated title

O A T TS A roe ity
cont ai ns .cgr@orrmsmmg chanpgl statieRn ﬂ-‘f@@(é éyp@fgcllﬁh%a@h gl'h@s@uﬂc&s |
communi cati orspate imitatias, GHSA AEHGR e Akt R prosthll Yat vt
cxampl o, by oo parciaE RS Qibple OFLY Sarielt ¥ SOMA I FIETS,

autonati gg | YoRBy Pmﬁg@w » i§ dispRyeekagrid 630.ESPN web site.

If a user wants "to display “anot her format ~of the program 25 gui de
accordi ng to anot her asBydtigilightingreepanticularprogram tisinguBer control

unit 314, however, a user may display the full title name on the top

banner 640 of the guide 600. For example, the top banner 640 may
display “Insider World Politics’ (NR)” which corresponds to the full
15 title with rating of the abbreviated title displayed in grid 630, when
grid 630 is highlighted by a user, as shown in Fig. 6
In'addition, the program guide 600 contains icons Internet
650 and Email 660. By clicking on these icons, a user can surf the
internet and send/receive email through the communication interface
20 unit 116. In addition, an internet web site icon may also be
incorporated into a grid of a program guide. For example, by clicking
on “ESPN.com” within icon 670, the user will automatically be linked
to, for example, an ESPN web site.
If a user wants to dlsplay another format of the program
25 guide according to another aspect of the present invention, ‘the GUIDE
button, for example, is pressed again, as shown at step 440. Upon
detecting this user request, the ARM microprocessor 513 will further
process the full grid guide shown in Fig. 6 to display a modified guide
as shown in.Fig. 7, and indicated in step 450. The modified guide



button, for exanple, is pressed again, as shown at step 440. Upon
detecting this user request, the ARM m croprocessor 513 will further
process. the full grid guide.shown in Fig. 6 to display a nodified guide
as shown i nWO /56172 and indicated in step 450. The nodified RETHES8/11635
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32 corresponds to a "detail guide" BB shown in Fig. 7. Detail guide
700 is a truncated version of the full grid guide 600 shown in Fig. 6.
In particul ar, t-he detail guide 700 is derived by ARM m croprocessor

315 selectively deleting or truncating a discrete nunber of channels 5

fromthe top cbrréspénds towa tdetid guideid700 showam imFign¥ orDetdibguide 700
di rensi on of the guide. The ARM m croprocessor 315 %ﬁnerat es the
pi xel data coi$@aspamuaigd versiendef the fyll gedsguide

S VUl a0 LR B A Bl

B e R

occupi es affém t a8 ﬁ]@}?n
detail ed gscrl pti %e tb%f%%lp%&%%@%@?ﬁ%%}% forégxarrp e?ﬁtaﬁe .

title, ratingdiamensioibof ¢thequide. cFhef ARM micrgprocessor 315 genergtesddres or
315 obtains the detail information fromthe Erogram gui de data

recei ved in .t RSDmixel data cesrespending 1o thesdetaib guigde shown indig. 7 and
therefore nay be ahle e t hi tail gui obt ai n_det
information off©, alts%&{?gﬁéaﬁﬁp me%ﬁ@ﬁpﬂgﬁtﬁ‘b ﬁ) 831189%\“493
‘interested in, G ok 20 wunit 314.
.addition, a u%@ éé&s@g"p‘??@%?hz detail ed description in the
g nforrratlm banner 710 Vit additioASa démcﬁa@séﬁb'tﬁﬁi’@ﬁ@ PBogfam currently
program bel ng hi ghlighted, as shown in Fig. 8. As indicat ed at step
451 of Fig. 4beahgrhiglﬁ1§llimdns:amm_sqﬂayedam thettop informateanparner 710
| of the guide 700. The information banner 710 occupies an area-
. vacated by the truncation of the guide 600. The detailed description

of the program may include, for example, the title, rating, and a

Dy )

15 description of the program. The ARM microprocessor 315 obtains the
detail information from the program guide data received in the input
datastream, as described above. A usér, therefore may be able to use
this detail guide to obtain detailed information of a program simply
by highlighting a program the user is interested in, with user control

20 unit 314. |

In addition, a user may replace the detailed description in
the information banner 710 with a video image 810 corresponding to
a program being highlighted, as shown in Fig. 8. As indicated at step
451 of Fig. 4, when the ARM microprocessor 315 detects, for example,

25 a “VIDEQO” button is being pressed by an user, the inicroproc:essor 315
will then replace the detailed information 710 corresponding to a
program selected with a live video image 810 corresponding to the
samé program, as shown at step 452. Similarly, when an “INFO” |
button is pressed as in step 453, the microprocessor 315 will 'replace

O-shown imFig. 6. Imute



25 a "VIDEO' button is being pressed by an user, the m croprocessor 315
wll then replace the detailed information 710 corresponding to a

program s%sg&gaﬂ\ﬁth a live video i mage 810 correspondi ng b&'rgjﬁwnsss sane
as shown™ a ut

pr ogram t step 452. Simlarly, when an "I NFO ton1s
pressed as in step 453, the m croprocessor3§>15 will replace WO

98/ 56172 PCT/ US98/ 11635

33 the video imge 810 with the detailed information 710 as

I ndi cat ed at step 454. . Furthernore, a user nmay -

sel ectively s ' 4l quide 700 4n.di screate steps.
As i ndi cat edrttlign Q@?ég)sﬁéggém "%’th@)?aﬁﬁ}ggn sto) '%t%er? ﬂqﬁsdl?cﬁ§ate& at
pressed, theggayyggler will further truncate the detail guide 700 in
sel ected discrete intervals al ong the channel information dinension.
For exanple, Fig. 8 shfurthermorejet aser gnayseddOtivihe trisscatd éf‘bﬁ?&qd
truncated version of guide.700 b an additional three (3) chahne

grids. That tRe defaileguide )0 inidiscrete steps. r Asdndicated itelsteps 456G aniche
i nformati ogn di nension so that an

tegga(rjlzi eél %grrggllrrh% &aﬁgﬁg%é %Ew%w byfton isPresssda Gﬁ@'@’ﬁ’ﬂﬂi‘?@fﬂl 810, f as
hown in Fi : S : . :
o 09" am gui dfufther fruncate the detafligultfe 70l in Sefiiten SRRHE meials 36,°

in Fig. 4. 1 dHBehLEhfdEns '
wi |l again iloﬂ%?ggess th%ppr ogr a?'nﬁggllr giélﬂggtggd?'n?dgrﬂrrmi | o@é’%%@%.a
provi des detaid guides800ywhith dstafurtherstrunitiated! versiohhsf giRié 70D By 2
processed gui de as shown in Fi g) 9, and indicated at step 500 of Fig. 5°

| o

Thi fs nodi f i eangaddﬂi@nzl &fjﬁﬁﬂ hamn@aglﬁdgui'ﬁmt ]ihomhse?wlhlairmdlggﬁdQC?.réO
S ide 900 i ' ' '

500 shob) | neRmeaed Bh ¢ _gs{c@ a%éﬁx?ﬁéioﬁﬁé g Rwddelong the fhaand)
nurber of ¢ HforbRafion dimEhsion o A alleXiAfE) Mafinl AiiFAG may be

used to display a video image 810, as shown in Fig. 8.

The user may request another format of a program guide
by pressing “GUIDE” button again, as shown at step 460 in Fig. 4.

15 Upon detecting this user request, the microprocessor 315 will again

process the program guide data information received and provides
the necessary OSD data corresponding to another version of a
processed guide as shown in Fig. 9, and indicated at step 500 of Fig. 5.
This modified guide corresponds to a “surf guide” 900 shown in Fig. 9.

20 Surf guide 900 is a reduced or truncated version of the full -grid guide
600 shown in Fig. 6. In pairticular, the surf guide 900 is derived by
microprocessor 315 selectively deleting or truncating a discrete
number of time intervals from the right of the full guide 600, along
the time information dimension of the guide.

25 L In addition, a user may select either a video image 910 as
shpwn inFig.9ora 'detailed'description 1191 as shown in Fig. 11 of a
program highlighted, to be displayed concurrently with the surf guide
900. The user can switch between these two formats shown in Fig. 9



the tinme informati on di mensi on of the guide. 25 I n addition,
a user may select either a video i nage 910 as shown in Fig. 9 or a
detail ed description 1191 as shown.in Fig. 11 of a ~ program

hi ghl i ght edwotog/segzdi spl ayed concurrently with the surf gui dBCT/USSS/HE3 The
‘user can switch between these two formats shown in Fig. 9 WO

98/ 56172 _ 34 PCT/ US98/ 11635

34 and Fig. 11 by pressing "VIDEO' or "INFO' button respectively as
shown at steps 530 - 545 of Fig. 5. Furthernore, a user may
jse:jactivgly truncate or expand the surf guide in discrete steps. As

I ndi cat ed at S*rﬁ:l) 1 égﬁﬁ S/IDEO “INFO"britt t he
controller wl ef;lénglt epgurf u(:)dgﬁgOIgnTn sel e%?ggbgsggﬁgf}gg's

interval al onghdventatsteps 5308t 545 ofFlg &.nensi on, as shown'in Fig. 10. On
the other hand, by pressing the | eft arrow button a user may again
truncate the surf guide mutthemnore, a user mayss@ll@«zmelyummm@ onexpand

R
e N L I RIS S

transparent r EFEeSHte ohg HfoiEtibn
Fig. 15 hasgl'been preei(\??g?séltﬁggrl be?ihl ny‘ééolﬁect | gﬁé\%{?&eelﬁ gs. 12 and

13. dimensiths; axiskowagesFig. 10.s Omyhe @thephandbyupressing the
translucent format is clearly illustrated in these figures in which a full

Lirggfaozdac\éngﬁﬁ mrﬁcl’ws‘?ﬁﬁ?n;@bgﬁh:ma!ndm gagng&??ﬁﬁg? ce stﬁEf giéidem go Oby
gui Ele.yB_y di s;ﬂ-‘&%ﬁﬂj’gﬂgc ‘EGJ%&F g airélpﬁ’(geﬁi i n‘ﬂngE%a |
ot ormat th0 | ignetisidt i€ st Bithe 50 ﬂﬁf&éﬁfeﬂﬁﬁiﬁ’ arehovRlp Fie. 9.
see the video image nor eAROGEREF aspéﬂﬁiofftﬁesﬁﬁés‘éﬁtiﬁ‘%hﬁéﬁ@ém&% tbl
displaying a program guide in translucent format, as shown for’

.....

OSD/program gmde lmages by the exempla:y embodiment of Fig. 3
15 has been previously described in connection with Figs. 12 and 13. |
The advantages of displaying a program guide in |
translucent format is clearly illustrated in these figures in which a full
image of a video corresponding to a highlighted program may be
. - displayed concurrently in the background of a tfanslu_cent program
20 guide. By displaying the program guide translucently, a video image
| may be displayed in full size without having to be reduced or
reformatted into a different aspect ratio. Thérefore, the viewer may
see the video image more clearly, and the system saves resources by
eliminate the hardware and software needed to further process the
25 video image received. _

. It is to be understood that the embodiments and
variations shown and described herein are for illustration only and
that various modifications may be implémented by those skilled in
the art without departing from the scope and Spirit of the invention.



elinmnate the hardware and software needed to further process the 25 video

| mge received. It is to be understood that the

enbodi nents and vari ati ons shown and descri bed herein ar

i | lustrati oNOMBH7And - that various nodifications may be Wg@ﬁ@m’gd by

‘those skilled in ~the art w thout deparé'gng fromthe scope and spi. r|t

of the invention. RCA 89008

35 CLAI M5 - I“‘l A
*deri ved

nmet hod of processing program gui de data received at H!l‘w |}/I“u“lm
conprising the steps of: _ pr oduc tr N gra
fromthe programguide data, the first 5 - SI gnal representl ng a program
guide in a first format, the first forrrat E$ %smg successive tinme
interval s al ong one di nension and a plur y ‘ot channel s along

‘anot her dinension; and 1, Amethodofprodérsgﬁigp‘ifég?aﬁ?gﬁ'iﬂe
representing the programguide in a sécond format ©n response to a

control signalcompsisingythe steps of: t he recei ver, the second 10 fornat
conprising_fewer channels than the first formnat 2. The
method of ¥laim1, furt RFOdEERS 3ifixst:signal eerived from said program guide

0l pi 00,2 vdlia, Rt Al FebREsSERRE bipitabl BeABE TS S Sormate

h YAl ly.
e e od SaH el o rifE A ing o £hat B @é@&g@ﬁ@@éwm y
including a dehfibtradtitns aidohiseeonid axﬁﬂrm&ﬁckeifr@séﬁmngngigahpelprogram

guide in the second fornmat. processi ng
pr ogr am gui de informatios; andat a receiver,

10 producing a second signal represénting said program
guide in a second format in response to a user control signal, said
second format representing a discrete truncation along said one of
said first and second dimensions of said firsf format.

15 B 2. The method of claim 1, further comprising the step of:
including a video image of a selected program with said
truncated program guide in said second format.

3. The method of claim 1, further comprising the step of:
20 including a detailed description of a selected program with
said truncated program guide in said second format.

4. The method of claim 1, wherein said truncated
dimension is the first dimension representiﬁg time information.
25 |
5. The method of claim 1, wherein said truncated
dimension is the second dimension representing channel information.

This Sheet Has Been Rep laced -

AR II

THIS SHEET HiS BEEN |
REPLACED |



conprising the steps of: 25 producing a first signal derived
fromthe programgui de data, the first signal representing a program
guide in a first format, the first format. conprising successive tinme

i nterval s awms;m di rension and a plurality of channel s al ®Q¥/US98/11635 :
anot her di nensi on; and producing a secont—stgral——

repres uide in a second3g0 format inr s onsetoa

cont rol a user of the receiver, the secon Sheet ced

corrprl S'mlmﬂm:lmﬂm"jﬂ' ervals than.the first format. mm m :
. The nmethod of claim5, further co '

step of.; I ncl uding a video i mage of a selected program

with the program gui de in the second format. 5

‘The nethod of claimb5, HurThemethodiof aainnhdg, fuﬁ;herfcompnsmg the step of

i ncluding a detailed de§cr|upcf1| on of .a sel ecte pro%¢am wi th the program
guide in the second foriRgludingn video image of a ted Rrogram with:said

a6
trans ncent | y EuCHRed pfBgkdinl G6id€ 8 Y31 secon® inaf ol iy W S secpndse

data receigvedg receiver, conprising the steps of: 15

produci hg a fi Ssignal derived fromthe programgui de data, the first
signal representing a programguide in a first format, the first format
conpri sing successive tinme intervals along one di nension and ‘a
‘plurality of channels alforifhe methndtwéclaiimﬂnguﬁﬂuer comprising the step of:

produci ng a second signal represenfin m gui de .in a, second 20 '
format in response to all§ M@ﬂdﬁ%&r@ﬁ Qé’dgg\'jl selectad program with
o o - saigltriERY pROFRIm SIRES th Wi S¥Enl fBrehAECr V! o than the

10
8. The method of claim 5, further comprising the step of:
including a video image of a selected program with said
truncated program guide in said second format. '
15 9. The method of claim 5, further comprising the step of:

including a detailed description of a sele_cted program with
said truncated program guide in said second format.

10. The method of claim 4 wherein said truncation is in a

20 multiple of a half-hour interval.

11.' The method of claim 5 wherein said truncation is in a
multiple of a channel grid.

25 ' 12. A method of processing program guide data
information, comprising the steps of:
displaying a program guide derived from said program
guide data information in 4 first format in response to a first user
request, said program guide in said first format having a first

[THIS SHEET HAS BFEN |



producing a third signal representing the programguide in a third format
I n response to a sec%mp‘l“grgmarl—\caused by the user of the receiver,
t he second r channels than the fi RS 25
10. The net‘ﬁgr?s’éﬁ""&ngt’,mnm ﬂ!ﬂ%rr sing the step of: PesOh s

a sel

i ncludi ng a video i mage Gf prog;,’?m wi th the program gui de
in the second format. The nethod of claim?9,

further conprising the step of : including a detailed
description of a seI ected programvvrth t he program guide in the second
format. - 9008 The net .0f claim?9
further corrpr ﬁ yesgpting time mformatlon apﬁc?‘é&Fﬂ E 10Rpge

of a sel ect ed q}mﬁ? #}‘%rﬁe? de in.the th| rd format. 5
13. The net hod@%fég; al ur ]her corrprr sfng t he step of : '

‘including a detailed deensplayxﬁg selidaprogreth hilled 4'5e¢ond foAmALIEr am

guide in the third fornmat. 14. The method of claim?9,
further conpriesponsédéosa seccmd user request, said progrart gum@euhesaﬁdrsécond

si gnal representr ng the programguide in a first format in response to
athird contrf® agﬂgmmaa aasilsqrr@tastwnsatmwf said ﬁ;st dimension -

15, An apparat us for rec nd ce ram e.data
i nformati on, qu ﬁlf%rmgﬁgn afsgﬂicﬁ ‘g? lﬁr%@ﬂg t he

program gui de{ rrrat i on and generating a f| rst signal suitable
for coupling T0"a 5’ | Spl'ay device for displaying a programguide in a

first format; the first digprBingdRid progranonse iteatthird forfiaeid
| response to a third user request, said third format representing a
10 discrete truncation of said second dimension representing channel
information of said program guide in said first format.

13. The method of claim 12, wherein in the second of the
third format, either a video image or a detailed description of a
15 highlighted program is concurrently dis_piayed with said respective
truncated program guide. |

14. A method of processing program guide information,
comprising the steps of:

20 displaymg, in a first format, a program guide derived from
said program guide data mformatlon having a first dimension '
representing time information and a second dimension representing
channel information; and , -

displaying said program guide translucently in a s'econd

25 format in response to a user control signal, said second format
representing a discrete truncation along said one of said first or '
second dimensions. |
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al ong one dimension and a plurality of channels al ong another: di mensi on; 20
a user control unit for generating a user control signal in response to a

request by a user of the apparatus; and the controller, in response to
the user cwRigs@s17i gjﬂl’"ﬁ”jmﬂﬂmmﬂsecond si gnal r epPETAIOVIG3E he -
program guide in a sed second format conpri sing f ewer
channels than the first forfat" 2% * . 38 16. The apparatus of

cl aim 15, wherein the second signal incIuJ%s a vi deo i mage of a

sel ect ed program 17. The apparatus of claim 15,
wherein the second signal includes a 30 detailed description of a selected
program . RCA 8 img a video 3

& Yigblaying a video image of a selected program. i ng

program gui degtgtirrently withrsaidi teancaeedrdrid teanslucent program guideain
controller for processing the program guide data information and 5
generati ng a saidseconghformat: abl e for coupling to a display device for
di spl aying a programguidein a first format; the first format
conpri sing successive tine intervals al ong one di nension and a

Pontrol Rt for gencr o Snd Sietartls ol bdisssing program guids dita "
E§i and 10 the controller, in
al,

request by a jn$6Fmef &ﬂ{fﬁ" )
lﬁf %’fmiﬁlecr sih generates a second si gnal

response to the user canirol sig

representing the progr ameguisdfor processtng dald progrand guddedutal mforination
conprising fewer tinme intervals than the first fornmat.

19. The apparand gemeratingraifirstisignal suitabledorouplingl ta adisplay device
vi deo i mage of a,sel ected program e . ' 2Q. The, appar at us
of claim 18, iggdlisplaying ‘Mm%d*P i fest format having a first

10 dimension representing time information and a second dimension

representing channel information; and
means for generating a user control signal;
said processing means, in response to said user control
signal, generates a second signal representing said prograrﬁ"\'é;uide ina
15 second format, said second format representing a discrete truncation
of said one of said first and second dimensions. '

16. The apparatus of claim 15, wherein said second signal
includes a video image of a selected program.
20 | -
| 17. The apparatus of claim 15, wherein said second signal
includes a detailed description of a selected program.

18. The apparatus 'of claim 15, wherein said truncated
25 dimension is the first dimension representing time information.

19. The apparatus of claim 15, wherein said truncated
dimension is the second dimension representing channel information.
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detail ed description of a selected program 20 ' 21. The
apparatus of claim 18 wherein: ° the user control unit generates .

Gser of thaVABARRLS: Tand T the controller. in redsoneetbEhe
second user control signal, generates a third Si representing the
programguide in a third format, the thir d_3$r mat conpgf?sld\m;—l)ZS\T@m\
glhginnmells\/\;gﬁgi ﬁlhtehfei ;Ztco'];lgr Pgﬁ Hat al so conpri ses Z%ZUMHIMFmﬁ}”ﬁ' S
than the first format. DL S
20. An apparatus for processing program guide data
information, comprising: |
means for processing said program guide data information
5 and generating a first signal suitable for coupling to a.display device
for displaying a program guide in a first format having a first
dimension representing time information and a second dimension
representing channel informatioﬁ; and |
means for generating a first and a second user control
10 signals; |
said processing means, in response to said first user
control signal, generates a second signal representing said program
guide m a second format, said second format representing a discrete
| ~ truncation along said first dimension of said program guide '
15 representing time information; and
said processing means, in response to said second user
control signal, generates a third signal representing said program
guide in said third format, said third format representing a discrete
truncation of said second dimension of said program guide in said
20 representing channel information.
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