WD 98/ 56174 PCT/ US98/ 11866
SYSTEM AND METHOD FOR PROCESSI NG AUDI O- ONLY PROGRAMS | N A TELEVI SI ON

RECE VER wo 98/56174 FI ELD OF | NVENTI OplctArsosnises

This invention generally relates to the field of electronic pr ogr am
gui de processing and nore particularly, o a system and met hod for
processing a programindicated by its program description I nformati on
to be an audi o-only program 10 BACKGROUND OF

| NVENTI ON SYSTEM AND METHOD FOR|PREEESSINGAIRIQ-ONEY PROGRAMSSINIACTERGYISIONRECBIVER

per sonal conputers (PC) require a control systemthat 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 Electronic Program Guide (EPG in a television system
An EPGis an interactive, on-sc DFAINAYENTIONW € t hat di spl ays

I nformati on anal ogous to TV listings found 1 n |ocal newspapers or
other Jrint nedia. |Thislinventiorngefitfalysrelated tol¢he field ofittectronén
necessary for collating and decoding programs. An EPG 20 provides

i nf or mat i CPT@GLAUMN gHide Progessing andnmore parkculaniysto a systeneand by t he

EPG whi ch typi hj th t t days. . Th
i or mat 1 CFRGEIRCLTSE BPH eI NERE Aratai dndicatedl by lispragTafh Aes HPIIAN o

e, b otk bR A R0, prografl ' pi'c. Chene, and a bri ef

description of the progranis content. EPGs are usually arranged in a
t wo- di nensi onal table or grid format with time informati on on one axis
and cii@nel information on BACKGROVUNMBrOEINYVENTION Unli ke

non-interactive guides that reside on a dedicated 30 channel and nerely
scrol | through the cEle@monic dgvices sychras 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 (EPG) 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 which 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 brief 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.

Unlike non-interactive guides that reside on a dedicated

30 channel and merely scroll through the current programming on the



2 ot her channels for the next 2 to 3 hours, EPGs allow viewers to
sel ect any channel at any tinme during sone period into the future,
e.g., upwanesis6174 seven days forward. Further EPG feat ur esPGHES$HA8SHe
ability to hi ghl i ght individual cells of the grid containing program
information. 5 Once highlighted, the vir%ewer can performfunctions
pertaining to that sel ected progra For instance, the viewer could
instantly switch to that programif it is currently being aired.

Vi ewners cotheg!dmannels forotieafiert? too8dotitslRPGSatiom vicwess €b'3e1éMCR) or
the like if the television is properly configured and connected to a
recordi ng dmy chanh@l asenly Gote durdngrsomeiperiod iato thedutese] elgedupl @

i nstance, in US Pat. Nos. 5,353,121; 5,479,268; and 5, 479, 266 1ssued
to Young etsexen days forwazdsikuxtherdRs {estyras indludesthe ability to

ddition, US . No, .5, 06,, i d Ch | ., and
132 s?.gnlafjl '? MH@&E&%@C&@@Z@&E llo?ﬂéé %ig(i Sﬁ%%mgg%lﬂ;gtmg’@s\@fﬂmt%- in
necossapy (ntehLERE, B viedes Brlge e o Bpriunttiatitng to that
| . .
i or mat § on e e BB Rt ind it B e RRr R iStARIE: SR
etc.) and ithatSrRsEraih dE$E1Y Phrhtly buiABldiPed ( SVidwerROdgR ajdo t! e, 20
etc. I r ogrg% a'}

rating, star, relating to a may be transmtted from a

progr am guipheogiam e topuch ivideotcassetteascortiing (VORY og theflike ehthe -

Al'so, as discussed in the Chaney patent, it is envisioned t hat vari ous
types of priglevisionis propeshaconfigared and connenteddiong recordirg desieapl e,

T T N
at a e ? el . n
above, o - NG RIEAT 70N %ﬁﬁﬁhzééféﬁaﬁ’%aed to Y§¢%ﬁ§3% ram
’d ¥ o
ranon 1 e SSTRAtA Y S TR s e e o Pl o Taudio-
In addition, US Pat. No. 5,515,106, issued to Chaney et al.,

and assigned to the same assignee of the present invention, describes

15 in detail an exemplary embodiment including data packet structure
necessary to implement an exemplary program guide system. The
exemplary data packet structure is designed so that both the channel
information (e.g., channel name, call letters, channel number, type,
etc.) and the program description information (e.g., content, title,

20 rating, star, etc.) relating to a program may be transmitted from a
program guide database provider to a receiving apparatus efficiently.

Also, as discussed in the Chaney patent, it is envisioned
that various types of programs will be available to users, including,
for example, video and audio program, audio-only program, video-

25 only program or data type program such as an executable computer
program or email. In order to uniquely identify the different types of
programs mentioned above, a “class” field, for example, is designated
in the program guide packet structure to indicate the type of program
to be transmitted. The “class” field may be, for example, “audio-



3 Vi d%'gs/s';sf'ﬂdi 0", "video" or "data", correspondi ng repgeebisyiaies to the

types of - prograns descri bed above. D 1, US 5,585, 866,
di scl oses a receiver capable of receiving_ both an audi ovi sual and an
audi o-only program The receiver in D1 i3 able to 5 play a received
audi o-only program whil e di spl ayi ng non-novi ng, associ ated program

text data oRihBge! esaalP “3idboPbRiaths OUTBEnoHAAR YPELIVE (e

gener ating graphits, Tncfuding ani nma on®a y“are wel |

know in the tgies ﬁo%rgépms@es@ﬁbggsaﬁw@ods are disclosed in D2, an
article by R chard hroup, entitled "Col or Table Animation,"” in the

Proc. 10 O Annual Conference on Conputer Graphics and Interact. Tech.
(SIGERAPH ' 79), 6[err]; Chicao, IL, USA Aug. 8-10, 1979., Vol. 13, no. 2,
Aug. 1979, pages 8-13, >SUNBMARYGIF INVENTEN s (ACM Aug. 1979.
However, _ref erences DJTﬁnd 2, %imteher al one or conbi ned,, do_not, teach or
suggest Phat it is destnerfioreothe Nresenpinventeryresngnizedhatdtis es eit her

orogram - d6gralle o He ABRERS Hiok8sE AR o/RIE Hrogfls ArRHRyona
S0 o oy debnding o Hie'asSOettEd' BRAS RcBnIOR R EL 1 1 "
Therefore, throdraagniideitsforaiationc danpagticiddr,ithel prelrsit idRlentbes be
able to process each type of prograns differently depending on the

associ at ed prengpgnizddhatiipis advantageeds ito provideanimated,de i nf or mati on.

In particular, the present inventors, recognize that it is advantageous to
provi del@ni rpreprogragamed prsseresn displayamessages omg ssgeen; serthas a

entertai ned visually,and/ or serve as a,scre saver when an audi o-onl
programis p‘l‘sa%feﬁ?a}y 62 Befter enterfained VFW@?X BYa]aﬁﬂ(?él \%l“ﬁﬁo?ﬁﬁg’cfﬁog?g{fhe

I nventi on, a‘ﬁ(ﬁ@&? tus for processing a first type of program having
both audio a content and 30 a second type of program havi ng

o Crortha” ooy REEPYS sedoraablaich aspects of the predBE Y Teans
invention, an apparatus is provided in which a respective program
15 description for programs is processed, comprising:
memory means for storing on-screen display information;
user control means for selecting one of said programs;
on-screen display means for displaying said on-screen display
information; and
20 control means for determining from said respective program
description whether said selected program is an audio-only program;
and for causing said on-screen display means to display said on-
screen display information while said audio-only program is played, if
said selected program is an audio-only program.
25 Also, a method for processing a program is provided,
comprising the steps of:
storing on-screen display information;
receiving a respective program description for said
program;
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4 ‘control means for determ ni ng whether a sel ected program
Is the first typ%mshcpmgeawkw&qung both audi o and vi deo cont %?% or the
|

second WOSS76f pr di o-only content; and POTAR L means
causes t he pIayin content and displaying of the video
content when 5 the sel program Is & first type of program and causes
the playing of the audl o-only content and di spl ayl ng of t he ani mat ed

i mage when the sel ectag Dggfl;am i's second ty ram

Al 'so, a nethod for pr E%gpﬁg‘ Qugsai d@s@ﬁcb‘n’@gﬁ Q%PHOEO audi o

cont ent ; chatiater S BRI i %eaﬁhl@oqﬁ?aﬁ%%ﬁ?ﬁﬁﬁﬂi play i nf or mat i on

representing an ani ma - ; AN er a
sel ected programis tﬁﬁ‘éh Sﬁ?@ts)%% 01} Screen dl%%lﬁphﬁgd\%%ﬂ%ntvﬂﬁa%dl o and
vi deo cont epflaping bgid andid-dniyeprogiimgifsaitbsdlarted prodira pt% ancmdﬁm

causi ng the playing of the audio content and di spl ayi ng of th deo
cont ent Sheonlyeprogramt.ed programis a first type of program and
causing the playing of the audio-only content and displ ayi ng of t he

ani mat ed i mage when the selected programis a second type of 20 program"”

BRI EF DESCRI PTI ON OF THE I d i NQ:
Fig. 1 shows an exanple m\gﬂ%@&%@%@?@?ﬁ@@m&rgg B?ocessi ng
various types of pr oggﬁ%gg%%?ﬁ#ng audi o-only prograns and

associ at ed program de obrmation in accordance with the

present invention. pig 1 shows an eXipié oS RIS G QYBletn SuifaicOfda

vi deo processing appar & or processing various ypes of

prograngQ i "ﬁﬂdt@k@ﬁl yationdtypedof progtais, ﬁiﬂtﬁﬁﬁ@%@@ﬁﬂoﬁﬂ?ﬁi@@rams
description |nfornat|on I n aCcordance h t he present inventl on.
Fig. 3 showsard bssotiated prograim despription mforlmaaomm aoccofdance witldi gi t al
satellite system suitable for processing audi o-only prograns and

the present invention.

Fig. 2. shows an example of a digital video processing

apparatus suitable for processing various types of programs, including
15 audio-only programs and associated program description information
in accordance with the present invention.

Fig. 3 shows a block diagram of a specific implementation
of a digital satellite system suitable for processing audio-only
programs and associated program description information in

20 accordance with the present invention.

Fig. 4 shows an example of a program guide being
displayed.

Fig. 5 shows a flowchart, in accordance with the present
invention for processing user inputs and audio-only programs

25 according to the present invention.

Fig. 6 shows an example of an animation screen.

DETAILED DESCRIPTION
Fig. 1 shows an example of a television system suitable for
30 processing various types of programs, including audio-only programs

THIS SHEET HAS BEEN
REPLACED




4a aﬁﬁpﬁﬁﬂﬁﬁﬂ progran1description i nformati on i n accopgawses/1méd t he

present - I nventi on. Fig. 4 shows an exanple of a program
gui de bei ng di spl ayed. Fig. 5 shows a flowchart, in
accordance with the present 5 invention for processing user inputs and
audi o-only progranms_ according to the present invention.

Fig. 6 shoanhdasseeiated program guideiinfosmadion in accordance with the

DETAI LED DESCRI PTI,ON 10, Fig. 1 shows an exanple of a television
syst em sui tRESseItJnvention., The; ﬁ%ewngwgcey&rssmwaraggml, is gapableg

audi o- onl QQr . - . . 5 and
associ at eé Cgi% r%ﬁi&g doth gnalag NISG relsvisien.signaly and ipternet present

:Opg ent isggg PSS THie SPSRHUNNGNA'Th FIG M has'a st #BHE1 100 fob

0g evision signals a nter

i nf or mag;i orrec“éh@ix_ﬁg/@éleviﬁbnvaghl% RIGINlat RF ebuesiciédAnd é%@@ogﬂ innp@ilt

recei ving tel evision signal at RF frequencies and a second |

1102 for rerk0Rifoy teceivingibastbansd televisjon!sighSEVIDEO Blgr8ipnBE REN IN

may be supplied froma source such as an antenna or cable sgstem whi |l e

si gnal VI DHDAYNDRSDRIied SEPEa, Sqwicesugtbles abaniennacer cable gystemt e
e et ST o Y e B35 e haP sSBEt s 0 vited
e s b HERe Rl (RSl 110k B brideERSE S8 oAl .,
e tuch’, S8 COmphahsk aharr [ M€ oPCPOSBIRuRIAE S Micylr .
section (ndelevisionisightlGthdl i inclivdedhin sitthloRPr INeIBigi®cessor 1130
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
15 processing section (not shown in FIG. 1) for further audio processing.
Although FIG. 1 shows input 1102 as a baseband signal, the television
receiver could include a second tuner 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.

20 The system shown in FIG. 1 also includes a main
microprocessor (mP) 1110 for controlling components of the
television receiver such as tuner 1105, picture-in-picture processing

unit 1140, video signal processor 1155, and StarSight® data
processing module 1160. As used herein, the term "microprocessor"
25 represents various devices including, but not limited to,
microprocessors, microcomputers, microcontrollers and controllers.
Microprocessor 1110 controls the system by sending and receiving

both commands and data via serial data bus I2C BUS which utilizes

the well-known I2C serial data bus protocol. More specifically,



Al 't hough FIG 1 shows input 1102 as a baseband signal, the television
receiver couéad Lnhclude a second tuner and |IF processor si ”1> SesPL1dy LS .
1105 and M ’66?4 produci ng a second baseband vi deo si gnal om ei t her
signal RF_IN or froma second RF signal source. 20 The system
shown in FIG 1 also includes a nmain 6mi croprocessor (nP) 1110 for
control ling conponents of the tel evision receiver such as tuner 1105,

Bna St ar o1 grentel BOESH ot (cPUY L7 Pt W A0 P RGpciEY EaRBIal 1y

mcroproces§ berams (RaTREA withih x@eﬁl&iws?ﬁ:ha@ oM 1 P9y sHdwh'if t ed

OCGSSOI’S m Ccroconputers i crocon ers and COﬂtI’O ers.

M cropr ocesspIG 11%h Eéslﬁdiﬁ!ié td ROraMtiedy ?Bﬁ%w aniké:e@eg Vg IR he bot h

commands and data via serial data bus 12 ich utilizes

wel | - known | femadte comtiral 1d2%ahdsIBbreceiver.1 122 e Eqreexdingde) acuvauon of
6 central i(ﬁ_&gcesm {]J% unit (CPU) 1112 within nP 1110 executes control
pr ogr ans xon@a ngabure onuremade comtoml 1125 eases CRU 11121t@ 1,

1125 and | R FERA GHARES CHABRALy Aprwiati Aloag rish shanigl dedEneR.

feature on renmote confrol 1125 causes CPU 1112 to send a "change
channel " comid@$ wa) BUS Asaresultattunes 1105rtunes the pext ¢ IBUS
As a result, tun 5 tungs the xt chann he channel sc
st anot hethethannelcad fsh tmotﬁﬁamgfeopéa control PregsRaNSia

bel ow and ?LEE?B@%TEZ% STRBRE Rk Iiip IR g s phirationd s ovghsi%”ssed
N S0P 855555 HOMbScenlq shd I REEAAPS Withne proseny
1nvent10n.

Main microprocessor 1110 also controls the operation of a
communications interface unit 1113 for providing the capability to
upload and download information to and from the internet.

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

20 receiving television programming.

CPU 1112 controls functions included within mP 1110 via
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

25 StarSight® data from video signal PIPV.
StarSight® data which provides program guide data

information in a known format is typically received only on a

particular television channel and the television receiver must tune

that channel to extract StarSight® data. To prevent StarSight® data



upl oad angiodemssiread i nformation to and fromthe internet. PXEH/UISSHSAI cati on

interface unit 1113 includes, for exanple, a nodem for connecting to
an internet service provider, e.g., via a7tel ephone line or via a
cable television line. The comruni cation capability all ows the system
shown in Figure 1 to provide email capability and ~internet rel ated
features suextesctioh fromdhrerferirggith aiormalsersiehe teevisiony f&daiver,
progranmm ng. - CPU 1112 controls functions included within nP
1110 via  Cpusl 11 iAitkhtdy Staﬁ‘gil%it@ ddth edaraéashdy tﬁﬁﬁh@%% %Qﬂtiéﬁia&
auxiliary data processor 11 and on-screen display (0OSD) processor
1117. Ahdrinel gniiaduningcetisne periddexheactire televisiohyrat@ivesich as

25 StarSight data fromvideo signal PIPV. St ar Si ght data

whi ch provi disuagdbopatringuseléegat 4:00 AM).i dftothatt time,iCGPY khbdwonfigures s
typically received only on a articul ar, tel evision channel and the

t el evi si@n r@%@i@r gﬂf&és‘é‘éﬂéhat auﬁﬁm ctfa&ariﬁ@xtr%ct@mm hprizendal dat a.
To prevent StarSight data ] . 7
extraction flimeninteralssueh as linenb6 tiiatare wsed for SsarSight®hdasa.ciGRY

CPU 1112 initiates StarSight data extraction by tuning the particular
channel onl ylHl2icantxols tae gransferwfcextractad SéarSig datd from decoder
usually not in use (e.g., 2:00 AM. At that time, CPU 1112 configures 5

decoder 11151 5UShviaH#C BUS to StarSight® mozkuleall60. fAgrdteskapihedrnal to
line intervals such as line 16 that are used for StarSight data. CPU

1112 cont r ol tha modulnmformats anxd storesdhe: dasi immedmory withitetheer
1115 via I[err]C BUS to StarSi ght nodul e 1160. A processor internal to
the nodi0e fmodule. dniresporse theheBtarSightEPG dispiay béing a0tivereed! e. I n
response to the StarSight EPG display being activated (e.g. , a user
activating aegs@ dsenackivating aparticwankey onaemowproontrol 123, €Pdnsfers
formatted StarSi ght EPG di splay data from StarSi ght

1112 transfers formaited StarSight® EPG display data from StarSight®

module 1160 via I2C BUS to OSD processor 1117.
OSD processor 1117 operates in a conventional manner to

15 produceR, G, and B video signals OSD_RGB that, when coupled to a
displayed device (not shown), will produce a displayed image
representing on-screen display information such as on-screen
graphics and/or text in according to a flow chart shown in Fig. § and
to be described later. OSD processor 1117 also produces control signal

20 Fast-Switch (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 be displayed. Therefore, when
a user enables the animation feature of the present invention to be
described later, OSD processor 1117 produces the corresponding

25 signals OSD_RGB representing the on-screen display information
previously stored or programmed in the memory 1127. 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



P e e e L

nodul e 1160 via I[err]C BUS to OSD processor 1117. OsD
processor 1117 operates in a conventional manner to 15 produce R G and B
vi deo si gv@bsi560BDRGB t hat, when coupled to a di spl ay BETYSIWIBES ot -
shown), will produce a displayed i mage representing on-screen display

I nformati on such as on-screen graphgcs and/or text in according to a
flow chart shown in Fig. 5 and to be described | ater. OSD processor
1117 al so produces control signal 20 Fast-Switch (FSW which is intended
to control guidesdatainformation previmsly iexgraditgdsandedremip stored ine
systenl s video output signal at times when_an on-screen display is to
be di spl aydRemaEY.cdodiscussed above., Pyogessarabldd alse produceosignadt ure of

th tod N t | t D 1117
oradhces. 1 o WCABRE whess the Y R BSeBblayedC ol nG T he on- scr cen
produces t I CoPESpER _ _
1127, For exampl e, Videq RERAI ISP L FISHATEERS QAlenfBRRL)

particubar wideocsigaal processiggefun@iohs, Sudhl a5 lusRVahdlehesmal es processor

1117. In response, processor 1117 produces signhals OSDRGB
r epr esent i npra¢essinggQumtput signals produced by VSP 1155 are suitable for 8

gui de data infoymation previoysly extracted and alrea tored in
menory, as eruplingde astsalayrdevice, @rg-mﬂvngs%pgmde@éﬁgwgﬁdmt FSW

Ll cati 19 RSP HERRECT She o AT BB ptaved smpes. o¥sP 115858s5, ™
"1 5o RI0AES 4 B AR TOF Ebupling BAEAS i BY OSDBAIGSRop oo
| 1ercdes LIS e adeo it I Gy ik preglhs st
si gnal s pr otexds toybedncluded dncthel displayedtimage. dthefiastvswitahsisgnal pat h
at tinmes when graphics and/or | text is to be included in the displayed
i mage. The cantralied by cantrol sigaat FSW winigh is genegated HaOSESPragessen s
gpner o e oy SR LRSS Flrpprosdtstil DO MG AR B nd g = 1 s
graphics are to be displayed.
15 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,
signal PIPV represents just the large pix, i.e., no small pix signal is
20 included in signal PIPV. PIP processor 1140 provides the described
functionality in a conventional manner using features included in unit
1140 such as a video switch, analog-to-digital converter (ADC), RAM,
and digital to analog converter (DAC).
As mentioned above, the display data included in the EPG
25 display is produced by OSD processor 1117 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 display using



15 w?9s/561 {1e I nput signal for VSP 1155 is signal Pl Pérntseiiigss out ||01F1)t

by picture-tn-picture (PIP) processor 1140. Wen a user activates P
node, signal PIPV represents a |large picture (large pix) into whi ch a
smal | picture (small pix) is inset. Wien ® P node is inactive, si gnal
PI PV represents just the large pix, i.e., no small pix signal is 20

included in gignal PIPV. PIP processor 1140 provides the degcribed
functi onal i t informadensugh 85 Nrograme guidedatactram Sardight® moduleni t

and oo o - 136th ERgTAEE D LB VA1 195 ESELRBRIARERG Atiabove
processor 11084 fEOR T pB RSt B0 pdl e i<y E EHaM 1 5BSpanse
response 1o t3erat LW & pgg,kngcé\éé_( ,d‘(%glgx includfRf'EPe. The!BP@ Gft BEtdpy

activation o sp a user presses a

appropri & e kioponlgpertion 6Pthd: lgoaregl | er 1110 causes OSD
processor 1117 to produce the EPG display using

9 i nf ormati on sucWhenthegERG display dstactiveyroositroHegt 1 10 dideeutes a
1160. Controller 1110 causes VSP 1155 to conbine the EPG displ ay dat a
from OSD pr o€68dtel pragramastoredindetPROMd 12 Gndhe eonwod program to

o onal FS o Breueya (AR ok Lo EESeall® 0% 530 Q6o oy
i i , Lk .10 dd EEPROM
1535, CHLERR g OORERN Sy, SR RIORREREGERDY i

0ot oo SysdBen e Rss asP ool el el k(s IS SFRCLaptan A

and sel ecti orl K&y.s Altermauvely; thier system colddinchilerafiowse devide system
could i nclude a nouse devi ce. Controller 1110 detects activation of a

sel ecti on deWantrodlerhl ht0 detects activation of asselectionevice, suahwas es
current cur soi, Qcation i nf or maéli on.in con{'lunct ion with EPG data being

di spl ayed to€ gameuse button,RRd syaluatesqureent CursQr Igatiomr t i cul ar

DLo0en . infSfpeRLdEin boHluPLBRFENRC) P B BRI B =t

15 determine the function desired, e.g., tuning a particular program.

Controller 1110 subsequently activates the control action associated
with the selected feature.

An exemplary embodiment of the features of the system
shown in FIG. 1 that have been described thus far comprises an

20 ST9296 microprocessor produced by SGS-Thomson Microelectronics
for providing the features associated with mP 1110; an M65616
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

25 providing the functions of VSP 1155.

Fig. 2 shows another example of an electronic device
capable of processing various types of programs including audio-only
programs and the associated program guide in accordance with the
present invention. As described below, the system shown in Figure 2



An exenpl ary enbodi nent of the features of the system shown in FIG 1

t hat have been described thus far conprises an 20 ST9296 ssor.
pr oduced Y9 988374 honson M croel ectronics for provi di rl:glr{iﬁgg?ggétaures
associated with nP 1110; an M5616 e{)‘[;l)cture-in-picture processor
produced by M tsubishi for providing th descri bed basic PIP
functionality associated wwth PIP processor 1140; and an LA7612 vi deo

Tig0e! Procss afl MYERS'L6RpRIDRE Y el fof recBiVIMI%G BRCDURE bRt YoP

1155. her exa an e evi ce

capabl e of R{AGAASIrePresehting bYOLdcaSt PrOEFAns. iH@W@%ﬂg_ﬂﬁe@%@t@ﬁl y
prograns and the assoOci ated program gui'de in accordance with the

present i nvshovwm infAgdered iverehmplawy orly. sUseeintdrface isystemsrare?also

10 is an MPEG conpatible systemfor receiving MPEG encoded transport
streans repa@igablg tor othrmttpes of digital signal processing devines indudingi n
Figure 2.is exe only. User interface, syste are als i cabl e
o 0t herS t y AT ORP B RSP SRR Ay Si e sV Al WBve s s of egcedbn. vpec
conpati bl e L oveld vi ther e f. en . . e . For
ex gprrpl e, ot WS@%S e %%éﬂgr%ﬂqrﬁ&vé%@&egilggﬂfge d(lg)\y%?tviéé?éﬁggand
MPEG pr o ragtﬁhb Wl C l%g& kSk0ON
funct Fong suc ag@?ﬁga@g%g}’%gﬁ@ﬁ%ﬁ?ﬂ@%w%g@ |tﬁ§{l}g‘ﬁ6ﬁt§ﬁ?§ tem
descri bed beldiputerasel téledisién Findiditessch ashihrags-ealled ECEYS, this is

exenplary only. The term "program is used to represent any form of
packetized dairthewchlthough thesysphmndesaibaeddselow ipdescribedoasns,

internet data or other communi cations, for exanple. I n
overvi el i PrACessingbrpadeasepregramns thisAsgxamplagy osly.cdhe termodul at ed
with video data is received bg ant enna 10 .and géqcess dgg% gﬁit 15.
The resul t anPTABERERILS SisepLto EeBresentany forab packebaes, darbuchas: 20
and decoded T r | essed by
ranspor sy eleioBinedagd Comppidh ERUEAART RN of oPBRE TS

control uni tedmdmuiHitfoRs Tor example.
In overview, in the video receiver system of Figure 2, a
15 carrier modulated with video data is received by antenna 10 and
processed by unit 15. The resultant digital output signal is |
demodulated by demodulator 20 and decoded by decoder 30. The
output from decoder 30 is processed by transport system 25 which is
responsive to commands from remote control unit 125. System 25
20 provides compressed data outputs for storage, further decoding, or
communication to other devices.
Video and audio decoders 85 and 80 respectively, decode
the compressed data from system 25 to provide outputs for display.
Data port 75 provides an interface for communication of the
25 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
medium 105. Device 90, in a playback mode also supports retrieval
~of the compressed data from storage medium 105 for processing by



20 provj ressed data outputs for storage, further pdeagds/ngss or
il

cQnmmuni ¢ ot her devi ces. Vi deo and audi o decoders 85
and 80 respectively, decode t he corTBr essed data fromsystem 25 to
provi de outputs for display. Dat a & rt 75 provides an interface for

comuni cation of the 25 conpressed data fromsystem 25 to ot her devices
such as a a7 Waly) bR sl ! eg,liﬂr:g rg&ed' for
exanpl e. S? g?ag eeZS foréieé\%b((:iefh g()_cg?%frﬂeusﬂl_.cﬁgc%g%%pg@gggl a asvﬂ.gm s;gffe)ﬁl] 25
on storageg differéit storage meeliune (A6t shbv@nlftbas&heﬁlifyf@@awihg?.f supports

retrieval of the conpressed data from storage nédi um 10

or
processing by Considering Figure 2 in detail, a carrier modiuilated wiglst em 25
for decoding, conmunication to other devices or storage on a different

st or age nedideo(data seceiveddyiangenna iPais agnverted to digital formcandi deri ng

Figure 2 in detail, . .a carrier nodul ated ywth vi de ta received by
ant enna> 10,PTOSESSPA) 415 BAPHE DYOGLSSHT agr n#m ERgSsor p;rij SEANRput

hor o atBeabRRCE-ag) iy AR ifeiibdiare rehlERLT it ERGrtag,
down- . > : : ‘ ’ ]

sui tabl o 1 EnpifiAicARedd 16f cthAToriVeriing the IRHRT ERANGRGRI Y

i s denmodul gbagrbft bhad S@itable f6f fdethdPprovesitagdeThd Feshi@mut put
from decoder 30 is further processed by transport system 25.

Ml ti pl exerdigital owpur sigaa¥is dedrodulated3Byidemodiildtor 20 and\decodddct or
35, with either the output from decoder 30, or decoder 30 out put

t he
furt hetOpr dexclesodey 30dddhe smspuidrom decoders30 e furthesn processed by nay
be, for exanple, a rennvr%gig unit such as a smart card in accordance
with 1SO 78&5—“&9@4@!&5@? Ponal Renewabl e Security Standards)
Comm ttee standards ( et eRBV, A mis
Com L1 ee standar ds (iubioRer (muf SR NP0 ek oA 33 HRNBLE ™ L
detects thoypledentsr 85, NitRRithas thé Mitputclron ddtdierddoconihki ng card

and provides tﬁg out put "o uni 0 to nux 37 only if the card is
currently ideevder 30notibput fuether processedvby aidescrazhbéing aais40ect or 35

provi des the output from

15 Descrambling unit 40 may be, for example, a removable unit such as a
smart card in accordance with ISO 7816 and NRSS (National
Renewable Security Standards) Committee standards (the NRSS
removable conditional access system is defined in EIA Draft Document
IS-679, Project PN-3639). Selector 35 detects the presence of an

20 insertable, compatible, descrambling 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
decoder 30 to mux 37. The presence of the insertable card permits
unit 40 to descramble additional premium program channels, for

25 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
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

30 may also be separate to allow parallel operation.



decoder 30 to nux 37. The presence of the insertable card permits uni t
40 to descranbl e additi onal prem um program channel s, forPéﬁBﬁﬂ%’é | e, and

provi de We98S6bal program services to a viewer. It not ed
that in the preferred enbodi nent NRSS unit 40 and smart card unit 130
(smart card unit 130 is discussed |ater}2share the sanme system 25

I nterface such that only either an NRSS card or a smart card may be
inserted at any one ti.ne. wevert e inte es 30 mm 0, be, separate
to all ow paral |ye| Opzllrl%g gt prowdectl% mibe 3748 sefedtot 48 191n tha®P 12

coml 1 ant " BObEEEf AEEMPHG SompIghE PeeRelizestiahondrr datasti el ot ene
standar d s eidfiied InMPES &yﬁbh%tam&%@ﬁzecuon@w%g R {Iiglégga;o@? he

data content of one or nore program channel s. packet s

that conpr iguidednformation'agd atre data contersl of one olaGrd pedgiamPacket
ldentifiers (PIDs). The transport stream cont ai ns Program Specific

| nf or madi orchamelss ckheidrdividual padkets ithat cgmpriselpartinuas progranng

i ndi vi dual data packets to, recover the content of all the program
channel s t ngaft@&é@@equm@@d by dacket ddensifiens IRs) 1 Ehe gsanspost em 25,

E?Séi am guiStEeA. cONAS Progsaty Spetifie hEgtation dpshrEd nsa iR st or ago
Jrams oo ! Pt " st

A Tact ety PRI R T 9

Paent i 11 o TecedelThé oty B thebtodarGRIBIS MR Canpirits e 12,

i nf or nh0i orpadketized daitastreant TransporhsysreanrZz8) daderithiel @n&oioh thed in

t he program gui de information may conprise different program
descri pti vesyistetrdeontrollexut h5aacquirtes, and aallates iprgpgrant guidel ating to a
program 20, The user interface incorporated in the video

recei ver InfoEmation fromythe inpukdranspertiszeam, storagadeviae Aoriagat ur es
The 08D nedBREDCT ferVide THPvIREE Mie the CHBIRIRIGHOR lnedaca it 116,
The individual packets that comprise either particular program
15 channel content or Program Guide information, are identified by their
Packet Identifiers (PIDs) contained within header information. As
discussed above, the program description contained in the program
guide information may comprise different program descriptive fields
such as title, star, rating, etc., relating to a program.
20 The user interface incorporated in the video receiver
shown in Figure 2 enables a user to activate various features by
selecting 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.
25 Data representing information displayed in the OSD menu
is generated by system controller 115 in response to stored on-
screen display (OSD) information representing text/graphics, stored
program guide information, and/or program guide and text/graphics
information received via the input signal as described above and in

30 accordance with an exemplary control program to be shown in Fig. S



descri bedwabmssiand ot her features di scussed bel ow. 25 PCT/US98/11866p51 5

representing information displayed in the OSD nenu I S generated by
system controller 115 in response to stog8d on- screen di splay (OSD)
information representing text/graphics, stored program gui de

i nf ormati on, and/or program ui de and text/graphr CS i nformati on
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may be stored r.e enbedded menory (not shown) of system
controller Y gten(‘i COﬁ(&%ﬂe‘% 11§ Using renote control unit 125 (or ot her

| ect 5
Cers soon aars 0 SUERiAR RIS EONTANEAICIRS T8 Sthel PRGN AOAIRTY
of storage guch ALHiMOURR)BASEF coh seleFEfom Ihel OSDoRtiH P itedhs shehuses t he

selection information, provided via interface 120, to configure system
25 to sel ecpriograp torbewidweds bopragramdodbe stayedyithe oypendistoeagsl 10

suitable for the selected storage device and nedia. Controller 115
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sel ected 10 g4 iflpares sggr&tmfzﬂlémetﬂtgurs P4'PSSO%SSGI6®hha“95b séﬂﬂlﬁg I f
an encryptron icatof in the header dat’a of the $elected 20~ progr

packets i ndlctmml tregistechailaesveithin thesedlemerits4fa a datpriows dewd bye
packets to decryption unit 50. Qtherw se unit 45 provi des

non- encr ypt exlecidngtsignal pashs p@atmuxescBér agel 1 E0rwithr ¢<9r,1trol signakCdat a

packets conprising the prograns that t yser | ecte storage are
identifred by their Pelﬂ% QRSEEQ COR $lgmlscﬁﬁnp><4 ?@e%scﬁm@l%% th
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retrieved from storage device 90 via store interface 95. In normal,
non-playback operation, the data packets comprising the program
that the user selected to view are identified by their PIDs by selection
unit 45. If an encryption indicator in the header data of the selected

20 program packets indicates the packets are encrypted, unit 45
provides the packets to decryption unit SO. Otherwise unit 45
provides non-encrypted packets to transport decoder S§S. Similarly,
the data packets comprising the programs that the user selected for
storage are identified by their PIDs by selection unit 47. Unit 47

25 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

30 with the NRSS standard. This approach places all security related




I nformati on. The functions of decryptors 40 and 50 may be
I npl emented in a single renovable smart card which is conpatible 30 with
t he NRSSwetssseirad. Thi s approach places all security rel RCIAUSIB/LI866

14 functions in one renovable unit that can easily be replaced if a
service provider decides to change encrygtion technique or to permt
easily changing the security system e.g., to descranble a different
service. 5 Units 45 and 47 enploy PID detection filters that
mat ch fuacHons st onecremayable ket that caneensily bexeplaoed if B D val ues

pre-loaded in control, registers within units 45 and 47 by controller,
115. The pﬁ@W’G&o@%P‘ﬁﬁr% éﬁ@gﬁﬁe change encrypiion echnriquenr ilpypeHait

dacodba 1 oeabg A ohe sSLAERH SRat®- 7B GREIARne Biffetehl " *°

stored in Igapkidgd tables in units 45 and 47. The PID | ook-up tables
are nenory nmapped to encryption key tables in units 45 and 47 that

associ age encrypti on Ussits 48 ahde4? ermploy ®ibedetddtior filte®Hat matchmapped
PID and encryption key | ook-up tables permt units 45 and 15 47 to match

encrypt ed thekPi3s obinheoniing papkets proteitidel bywimux 37 witds PIDi valets
encryption keys that permt their decryption. Non- encrypted_ packets
do not havdissioaded dn controbregisters wi uBits4S and 47gby Conwelles bot h

i dentified k d (thej i at ed ti t t
s0. The pi o | ool i PragPaded BDE 258 Fecin uiitt Wi Riadshulsome’
desti ti el I i th
cor r espondi Larpackal iR hrR BFsErp ang dRMALIRAGLEthaedee LR, O
encrypion dexsdéed o afse ﬁﬁgt@viding aideerimagat Miv peeieaded PDwarat ed
with the prograns selected by a user for viewi ng or storage are

pre-| oaded storedun looktapatablées inl onifs265 and W7t hEheRiDyteok-Rifbsables

controller 115. The encryption keys are enerated by |SO 7816-3

conpl i ant s¥g MeyAETY spgpRac to encption keyriables inmridsds and: 4¢&atirom
the input dfés%sétﬁt%aénnc;}tlgﬁon keys with each pre-loaded PID. The memory

mapped PID and encryption key look-up tables permit units 45 and
15 47 to match encrypted packets containing a pre-loaded PID with
associated encryption keys that permit their decryption. Non-
encrypted packets do not have associated encryption keys. Units 45
and 47 provide both identified packets and their associated
encryption keys to decryptor 50. The PID look-up table in unit 45 is
20 also memory mapped to a destination table that matches packets
containing pre-loaded PIDs with corresponding destination buffer
locations in packet buffer 60. The encryption keys and destination
buffer location addresses associated with the programs selected by a
user for viewing or storage are pre-loaded into units 45 and 47 along
25 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 data stream and/or
30 pre-stored on the insertable smart card itself (International



gener at i ogyygpds/delira encryption keys is subject to custoner eRECTHUSESHSZ66
determ ned fromcoded information in the input data stream and/or 30
pre-stored on the insertable smart card 'Pngself (I'nternational

15 St andards Organi zati on docunent O 7816-3 of 1989 defines the

I nterface and signal structures for a smart card system.

The packet s Standagdd Oygamizatiotbdexundent 5081648 of 4989 defimes/thhed usi ng
an encryption technique such as the Data Encryption_ 5 Standard (DES)
defined in uam@relandrsmgmabﬁtrgcaaa@sﬂ@rgmmg;t card systemoat i ons 46, 74

and 81 provided by the, Natiopal Technic n Seryvice,
Depar t nent of Com"rerczrh@ﬂaﬂ?‘g@s@é@yﬂﬁah%é‘mts naxfipfég %k@@résmg

3235;??3‘3'? ivehta.s de SRR hH ithniame %faesﬁ&benﬁ%;ﬁfﬁr&ywﬁ? 411
2l gor ! thy) Therdey AbEs) SREEE 16 eIl informaP ShAdBrASTERRY. VP! o

packet s conpri Sé ogram ar'e

provi ded to HasRERORAS 44, P4 de1d Bt ﬁfbwded B?Cﬁ% NaftfdﬁﬂlUPééhﬁﬁai“d the

non- encrypt ed packets fromunit 47 conprise the program for

storage are Inforirton Servicel Mepdftment of Commetdm t Uslit SO0ntlacnpgptsottie
packet buffers accessibl e by controller 115. One of the buffers S

assigned to ezm:rypmchpaeketmumng cormspmxhugyencrypuonekem@rawtiecﬂd))ot her
by appl | cat ISABAS a8 99 by @pplyma ﬁ%‘ﬁﬁéi@&ﬁh@é@agﬁbﬁﬁé&eﬁsfn
ol i cat Pon 11 SrFLE Rttty btion alkpritapr. ﬁl%ﬁa%éﬁé&r%éﬁgkgfs ERRIP BBIC Ui ¢
by ni 3§Sf%‘?%§‘?‘%3§?ﬁf§8ﬁﬁncryﬁ‘bafg?%§§é@ frons ool 65 e CORTrIS e 60"

desti nati on g by
destinat! on pesgtd for Aisplg are provided to aécaaféke% The deLrbeie

n an inteéernal nmenory table. Control unit det erm nes

a series of packewsfromiumit SO andtheno-encyypitedgphokets fronketrsitstdred in
buffer 60 based on the First-In-First-Qut (FlFO) pr|n0|ple The wite
poi nters i n G compiise the program o sa@mgemammromdga toemiX 1d€huent i al

ocat oA i ¢ the 3008MpAOFoREINS fouraRs kRt Buftess actestbiedy "The road
pointers per@htroller 115. One of the buffers is assigned to hold data destined
for use by controller 115 and the other three buffers are assigned to
hold packets that are destined for use by application devices 75, 80
and 85. Access to the packets stored in the four buffers within unit
20 60 by both controller 115 and by application interface 70 is
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
flags indicate the individual unit 60 destination locations for the
identified packets and are stored by control unit 65 in an internal
25 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
with the destination flags permit sequential storage of an identified
packet from units 45 or 50 in the next empty location within the
30 appropriate destination buffer in unit 60. The read pointers permit



16 sequenti al reading of packets fromthe appropriate unit 60
destination buffers by controller 115 and application interface

7
The non- av@P8/fhaletd and decrypted packets provided by Bﬁ'i”tu§9%§9§fnd 50 to
decoder 55 contain a transport header as defined 5 by section 2.4.3.2 of
t he MPEG systens standard. Decoder 55 16 determines fromthe transport
header whether the non-encrypted and decrypted packets contain an

Cont ai s ¢ 1SARENREFAdiRgOr Packers RO Re ABPTOPTIRIRSINE Odr am O ock
packet s. _Usor Rt ueE BRASF Ly Coneifinb €5 ) ARt atng 6o
packet containing an mégﬁﬁ&%rypmd%{ﬂ de ggggg%?(eer%ngwdga%yrol | er

115, via an interrupt nechanism y settl i‘nterrupt,” t hat

the packet UmitsbERanke§0itoedecdder S5 codthin anransporcheader gisfinéde
timng packet destination flag in 15 wunit 65 and provi des the packet to

unit 605 Byb¥iseationg2ihd.2 efithesMPEG systems standard.aflecodar 55 di verts the
0 o i B e e e
Systom i nt i steyPted prckdsXdithinEn adgptatondield EBREARE WEEEY, i 'ng

of successi VOt K PhE RiStation fod A BB IRdpAlS 15 TS
adj ust the m@hamg,%?fdiaéiﬂhgle, Prégeah (CR)Ek'\kBﬂeﬁeﬁtE_és {PCR3) ehae peghren PCR

based and master clock 25 ased estimates of the tine interval "between the

recei plOof symcleronization and decedipgréf contemnpackes. lypoandewction dfa i s
used to adjust the system 25 master clock. Controller 115 achieves
this by apptiming infermationdpacket, thatisapackes corrtaining antadapgationt he

[ npUt cont Bt Ch&25Ge eSS signals YohtEHFer 115 Ui 5 ARGt eliStids
by setting a system interrupt, that the packet has been received. In
addition, decoder 55 changes the timing packet destination flag in

15 unit 65 and provides the packet to unit 60. By changing the unit 65
destination flag, unit 65 diverts the timing information packet
provided by decoder 55 to the unit 60 buffer location assigned to hold
data for use by controller 115, instead of an application buffer
location.

20 Upon receiving the system interrupt set by decoder 55,
controller 115 reads the timing information and PCR value and stores
it in 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

25 Dbased estimates of the time interval between the receipt of successive
timing packets, generated by controller 115, is used to adjust the
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.



17 115 resets the systeminterrupt after stgy st i M ng
b . e

I nf.ormati rnal nmenory. Packets received by decoder
55 fromunits 45 and 50 t hat contain'?rogran1content i ncl udi ng audi o,
vi deo, caption, and 5 other informationt? are directed by unit 65 from
decoder 55 to the desi gnated application device buffers in packet

buffer 60. L Gt [0, |k s Lal . ' .t he
audi o vi decContfBiEt 313 LB tysti) id et BTG stariB S HRAE, |
buffer 60 a”ﬁn‘ormaﬁﬂﬁ‘&hdﬁﬁei'ﬁﬁl ﬁgéﬁotr? correspondi ng application devices
75, 80 and 85. 10 The application devlices conprise audio and video

decoders 80 and 85 Packeltshragieived dsly deicadeer 55 Thontamiexd3pand Jacket
data are processed according to the tﬁpe of programin accordance to a

fl ow chart sthaihcontaini programsoniens inc din, erideg) saptioas leerd dat a

corresponding to a conposite program guid enerated by the controller
115 as 1® dether paforimatien, axe e€mgb(o\m€d§5%mﬁbdﬂ€@éi@rdi@é§eth€85 for

Chomm " boancleSign4fed Spfiigartiatice bRfrals3h SYROBUIILE0L. 0™ por
7 b ' Qi ' . ,
(o e oo > AppIRAON CSnibRnlP 8 sétinBURly, ASLRAMIR gydi Pl *™
out put data EgpfibnRhY detadgatd FréoinSthedesiBeeed buffeilihcBasRe 60

Ay a
sel ected progrgn1or a program gui de, for exanple. ngiets

t hat cont ai npPSVides thewladtartoacerrespomdingdpplicationudevicés 7#8, 8@ sindh88. f or
the controller 115 buffer in unit 60. The PS packets are directed to

this bufli®r Bpeapplicatioradewices cmpriseaaudis agsl videa decodexs &hanek 850
o2 E7e” bopnd BluRAPERGRaRRIOREI PoPRiaM e, el Fhia protested
pSi and | ncorpeprale FREhEEbe G RRAZR T abcOniduts 8a Sow cheShFhONGt
storage on ajf¢igcsal Be Hist@ed Riter MAIBE paRkkedata corresponding to a
composite program guide generated by the controller 115 as
15 described above, may be transported to the video decoder 85 for
formatting into video signal suitable for display on a monitor (not
shown) connected to the video decoder 85. Also, for example, data
port 75 may be used to provide high speed data such as computer
programs, for example, to a computer. Alternatively, port 75 may be
20 used to output data to an HDTV decoder to display images
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
packets are directed to this buffer by unit 65 via units 45, 50 and 55
- 25 in a similar manner to that described for packets containing program
content. Controller 115 reads the PSI from unit 60 and stores it in
internal memory.
Controller 115 also generates condensed PSI (CPSI) from
the stored PSI and incorporates the CPSI in a packetized datastream
30 suitable for storage on a selectable storage medium. The packet



18 i dentification and direction is governed by controller 115 in

conjunctlon Wth the unit 45 and unit 47 PID, destination

encrypt i SYOR¥SFH0k- up tabl es and control unit 65 functloﬁgﬂgﬁ”’lﬁs“

manner previously described. 5 In addition, controller 115 is
coupled to a communi cation interfaggunit 116 that operates in a
manner simlar to interface unit 1113 in Figure 1. That is, unit 116
provi des the capability to upl oad and downl oad information to and from

t he i nt er neidentifigat paaamdrdlrectlonnsm@e@wby corgroler ddes inf or  exanpl e,
a nodem for _copnectin 0 an i ter royi der via a
tel ephone | FARIHRC Q@Hqﬂ“g‘aé?eeumt‘t iéﬁlt’ﬁﬁea esyiga E‘&%ﬁﬂacat i on

capabi 111y ShFYBHDATEY Xofkun tabf&‘%gtf&ifégﬁ oie o5 RO ARTR

addi tion ton{eﬁfﬁéﬁ"yi‘évic%ﬁg ibed. Programmng. 15 Fig. 3
Is a specific 1 nplenmentati an el ectroni c device general ly shown
in Fig. 2 and descri bﬁﬁadmd@hatbnM@c 1E54s cbupled t(?ﬁrc%‘iﬁﬁi&nﬁa%ﬁh?' lite
receiver set-top box, designe manuf act ured by Thonmson Consuner

El ect r oni csintefrface uzma]ldlﬁ l‘hat operamsl imna mafAerfsimitacto inteyrfate eniiy[ er r]
satellite serV|ce rovi ded 20 Hughes El ectronics.

shown in Fi 3113 gum -1'50 abks,nam allﬁxmpvs@qs mempab111ty§@em1@§cbnd

R A L o Fi Frmmmil
r esponsi bl & r?*é%r?%ﬁé) onif 1&@“&@@9&5 ﬁqreé’ﬁ@?ﬁmféaﬁpﬁ%&ﬁ (s st to, o,

and Qoylqgfr ggérvm@f% e{/ a{‘H t%lf%b iﬂé’B‘rr\ﬂa a caglé’f “the

anal og 5| gna s convers into t al
out put  si gnQéLevli%‘iBﬁ hﬁbe Thé ltdmﬁuhmc&%n &apﬁbﬁl@t‘jﬁﬁll@ﬂ\rsa&le systenfﬂln
integrated circuit (10Q). link module 1 C is manufactured

shown in Figure 2 to provide email capability and mternet related

features such as web browsing in addition to receiving television
programming.

15 Fig. 3 is a specific implementation of an electronic device
generally shown in Fig. 2 and described in detail above. Fig. 3
represents a satellite receiver set-top box, designed and
manufactured by Thomson Consumer Electronics, of Indianapolis,
Indiana, USA, for receiving DirecTV™ satellite service provided by

20 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 range of 950-
1450 Mhz from a satellite antenna 317. The tuned analog signals are
outputted to a link module 302 for further processing. Link module

25 302 is responsible for further processing of the analog tuned signals
[_out and Q_out from tuner 301, including filtering and conditioning
of the analog signals, and conversion of the analog signals into a
digital output signal, DATA. The link module 302 is implemented as
an integrated circuit (IC). The link module IC is manufactured by



19 S@&o dexon M croel ectronics of Genoble, France, aocu/UsagfliBedt No.

ST.15339-610. The digital output, DATA, fromthe |ink
nodul e 302 consi sts of conpliant pacli%rl zed data streamrecogni zed and
5 processable by the transport unit 303.*7The datastream as discussed

I n detail inrelatlonto Fig. 2, includes program guide data information

d the data
o oL SGPTHRShgth PRERICIRCRIE, S RRAIINTFLancl 448 ol AN,

data cont ai r§1*|1|3‘3)39151@n relating to the what type of program (e g., 10
audi o-only, video-only, etc) as indicated, for exanple, by the ' class

t ype. The digital ioutpar, DATA[ fromottte hnknmles.?;(ﬁhe sane as
t he transport s%/stem 25 shown in Flg 2 and di scussed already. As
descri bed alromsisthe com\@@at packetized dptasbeasm reregpigacanded 15

honder + BT AeatassaBic by e RSP or uBIt 3b% SThE qAS Rt a8 iScusSad, o
VPEG decndertgptiE Eﬁfr%iiﬁépﬂ%"%%e?ﬁnéi@&% BR6EEAM Blfte o SRKBLRAGH Y,
303 is contr ﬂ%ebéla?é‘céﬁ‘tfé’ﬂ 6@ oleS6r ingMpgg)ggsor ehhdin e(lé\%wth%ls‘at\@m@ s

a RI SC based m croprocessor. executes contr

sof tware reshfhadcadt M@é’&om DirdeByBonng Qﬁ@éu@éed hBove! pPiageaifyuide

for exanple, a control program shown in Fig. 5 for processing programs

according t odhfiekbntains ﬁif@@ﬁ?dﬁéﬁ%laﬁngcﬁpm@mw\tyﬁb Bf Rioigyafi (ér%

present invention as 25 wll be discussed bel ow.

t ranspoQ unatdé®-dnisy viceoquilynent eds indicated, for exaayple &y the Caldss” For
exanpl e, a preferred enbodi nent of the transport unit is an IC
manuf act ur edt¥PE.SGS- Thonson M croel ectronics having Part No. ST

1_5273- 810 or 15103-65Gry e function of the transport unit 303 is the same as the
transport system 25 shown in Fig. 2 and discussed already. As

described above, the transport unit 303, processes the packetized

15 datastream according to the Packet Identifiers (PID) contained in the
header information. The processed datastream are then formatted
into MPEG compatible, compressed audio and video packets and
coupled to a MPEG decoder 304 for further processing.

The transport unit 303 is controlled by an Advanced RISC

20 Microprocessor (ARM) 315 which is a RISC based microprocessor. The
ARM processor 315 executes control software residing in ROM 308.
One component of the software may be, for example, a control
program shown in Fig. 5 for processing programs according to their
program type in accordance with aspects of the present invention as
25 will be discussed below.

The transport unit 303 may be implemented as an
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 MPEG conpati bl e, conpressed audi o and vi deo packets fromthe

transport unit 303 are delivered to a MPEG decoder 3 G
decoder WeO88€134t he conpressed MPEG dat ast ream from ?ﬁglqughlslxg%rt unit
303. The decoder 304 then outputs the 5 applicable audio stream which can
be further processed by the audio @i tal -t o-anal og converter (DAC) 305

Bl 50 output s appl Loanl e dLaLtal —  video data whiohorepresents | mage pixel
i nf or mat Pon topg I\I'I'&i‘e l\qi’gﬁmaéﬂﬂﬁ» ‘fﬂ@méemgr?&w@rggééﬁaﬁgn fu?t hgr
Phat -vi deopacRettroth 168 GaRrioH Gudif 3oL ARE UiRlcred () AMPEE Befotiae!
screen. An3q4, Tﬁéggpgse gé%@%ﬁ% glebtied tﬁ@b@hﬁra&séﬁ I\J%PEG'\&’ stRegder s an

I C manuf act ur nhonson M croel ectronics having Part No. ST
13520. 15 from the transplordechit 30N eTHeGec6d803 04s then CR qhesor 320.

The OSD processor 320 reads data form SDRAM 316 whi ch contai ns stored
OSD i nfor napplicablispudioatreamowhich cagpbe durtheb proapssesbby the audio
graphi cs/text, i mages. The OSD processor._320 is capabl e of varying he

col or of edigital-leranalog ranssries PARYS RCeRYeFthe Higital Jrsoglata |

or ocessor 15 dathe BofalholiR et s Y4 iso angouts anplicale BIGTL: ogr am
i d ' IOh; : fs 315.

?ﬁ' oﬁr aZxZ%q\éa?;dhé%%gla}cg%g?ﬂF%s&éﬁg 1M%§géétlpggrgét}§2}%r8el\%ues fgotrgener ate

a gui de di aplcaer'36 ATHASNTI WRRASCIOB IRIDTBFERRSSASIES RRADT am gui de

data i nfornmation alned froma data stream provided by a program

gui de 10 vidéordmthiiato NTSCdeonppatible analog videp sipnalacathad video i on into

OsD pi xel data corresponding to a full "grid guide" as shown in Fig.

4. The imagespnay be alisplayed onea wegu@bNﬂgSﬁine aasion screens Awar ded to

osD essor 3@0 in the
S

MPEG audi of¥AEBlesef aderefepted smbedimentof thezhEl‘eG gié)ffsﬁfqrn@_g@ _
desor %0 BehGhPactured by sos:Thomin MR & GolicSpa g WG 400"
shows a pr 99591,
15 Included in the MPEG IC 304 is an OSD processor 320. The
OSD processor 320 reads data form SDRAM 316 which contains stored
OSD information. OSD information corresponds to bitmap OSD
graphics/text images. The OSD processor 320 is capable of varying
the color of each pixel of an OSD image under the control of the ARM
20 microprocessor 315 in a conventional manner.

The OSD processor 320 is also responsible for generating
an exemplary program guide as shown in Fig. 4 under the control of
the ARM processor 315. In our exemplary embodiment, upon
detecting a user request to generate a guide display, the ARM

25 microprocessor 315 processes the program guide data information
obtained from a data stream provided by a program guide
information provider and formats the guide data information into OSD
pixel data corresponding to a full “grid guide” as shown in Fig. 4. The
OSD pixel data from the transport unit 303 is then forwarded to OSD



5 schedweo9s/ssia ti ne- and-channel format, similar to a TVREINERISMIB66| st ed
I ma newspaper. In particular, one dinension (e.g., horizontal) of the
gui de shows the tine information while thge other dinension (e.g.
vertical) of the guide shows the channel information. The tinme
information is conveyed to the user by having a tine |ine 401 on the 10
top porti onPHPCessOr L Qdnddhe Wﬁﬁm&edvmmﬂecod@nrmmfermmram
channel infqQrmatiQn.is conveyed t, tﬁg ser by channel nunbers 410 -
416 and cor s&@m&%%&ewﬁﬁé s 420 - 426. I'n

360 By bl cki ﬁrg"%L%SL*@%%?&%%?EE&%% GdeT UL typicalifoccdmies
. By clicking RS SE DY PHEER

init so7 1 S IRl RREH oF A isplaf, Thd Biid suid IO HHOR brdhiah o°

on "GP cont o e e, Has s RACHRL Teriifat, Sttlar to APV RChedtte st 19

to, for exajyp benewsPEE_EN Jatpatticulaz0one dimension (€gdihiogizahtab! cia
functional blocks o i g. 3 1ncludes nmodem 307 whi ch corresponds to

t he comuni gaideshowsthe timerinformatidn vsilewhei othiérgdiehsiornegss to the
internet, for exanple. ,,condi tional Access Nbdule (CAM 309,

cor r espondsventi€al off8w guide shows the channeliipfosmationn The)timef or

provi ding conditional access 25, informati W deband da%a nmodul e 310

cor r espondsit rﬂlﬁﬁogp’ée@nveye@fpamﬁ’opﬁel? %rsl"shamg A Wd iner 401 nihgi ng

hi gh d . DTV .
A keybadf o FEb RAEFET DI the ayide, pB ARk R A Rall TS I TR e
120 shoun | fnBhtrel dnformatfin I€E8hVEPed RPEhE bt By ERTHAR tndmBré 416"

control unit
Digital AV budgafd eordedporidinPensaine? stAGbATAmEIUZHaR 6N Fi g. 2
| device such as a VCR or a DVD pl ayer.

for connection to an externa
Figs. 5 shows the floinaddition, thre pregramr guide 400 containgriconsinubinét may

be executed by either the CPU 1112 of Fig. 1, 5 Controller 115 of Fig. 2,
or ARM mi cr andsbmaih 466r By glicking on thesejicensya uses cansurfthe
accor dilrgg t inte: neectta?ngfsetn?/ receive ten'x A errégiaggtively through the
communication interface unit 307. 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 grid 470, the user will
automatically be linked to, for example, an ESPN web site.
20 Additional relevant functional blocks of Fig. 3 includes
modem 307 which corresponds to the communication interface unit
116 shown in Fig. 2 for access to the internet, for example.
Conditional Access Module (CAM) 309, corresponds to the NRSS
decryption unit 130 shown in Fig. 2 for providing conditional access
25 information. Wideband data module 310 corresponds to High Speed
Data Port 75 shown in Fig. 2 for providing high speed data access to,
for example, a HDTV decoder or a computer. A keyboard/IR Receiver
module 312 corresponds to Remote Unit interface 120 shown in Fig. 2

for receiving user control commands from a user control unit 314.




A person skilled in the art would readily recogni ze that the control
programin Fig. 5 when executed by any one of the systens
Figs. 1- Swﬂii'ﬂgﬂdr‘ovi de the same features in accordance w t%ﬁﬁ‘{e ?gﬂ present

i nvention. Therefore, to avoid redundancy, the control pr ogr am shown
in Fig. 5 will be described bel ow only wi2zh respect to t he exenpl ary
har dwar e i npl enentati on shown in Fig. 3. As shown at step

510 and as Zscu S above - SG- | | nf | on re resenting

o aph cs/ HiEFAAY B yaoelg’fe 3 Fprepnrtas Bo Yl B oﬁérmié’h WL,
resent inven epd :

1I‘Oor exanpl eQ f(}]IOE%@fE% ah ex%rgé%%‘g%éghovma?nd‘éek @‘gg‘yrl) Ef%(l:esses

and stores program  Fj §eS(§ththelﬂDéW¢Mért0®f9ﬁnéﬁem§ﬂarﬁcﬁiﬁr§I ogram

gui de data for each of the prograns described in the program guide

data, as shpmogramGwhixlemay bhe enecputed byt eitherihe' GPh}leQntbf)Flg.tl,on

whi ch i nd| cat es the tylg)lg &e audi po-only, videg- OM& audi o- vi deo,

data, et¥.) (@npodlarakis o ARM. niCTOPTOCcEsERr 34 5 150y ARV
processor 315 ram

fromthe rﬂ)‘ﬁéﬁ?&ﬁtgﬁr ﬁ?@tgﬁ%%\ﬂcf:ﬂréﬁbé%g %Wigbgﬁlyeesgﬁlﬁe?%ﬂ %‘Hﬁ ?Rng

h id 25 h
Systam ¢ A pRIsBh e RSN olla 1Rl FecaptiZetnd e dafifL MR
sel ected t hgyRIARGTATH Isig\@ Whén estectitddbypurly shlel Gf‘thé’%ystems descnbed

Once a program’i s sel ect’ed, the ARM processor "315 w | determne if

t he sel ect ednpFigs arrsrwxlarpmxdde-ntrd samefgaturas mhamommarte with the5. As
descri bed before, the ARM p g am determnes this

23 1Qy axmemtngvemom refarer taravwidcrdundaacyy thaeontgl am gui de

that this prRFREFRTRS IR Ere. i Pesttmansaiiors opay eltbmmpect to
orogr am havioh SLEH BRSNS AU 1Bt EASHBRAUSBIERH Fiiics AXM 5

processor 31 rogram as norrra
si nul taneously di spl aYAleHderaﬁCﬁep?Q 10 ﬂﬁa @dxsdtmseagabbee on-séreeel ved
audi o portion of the program as shown at step 5 On the

ot her hand, dispiay mmrmameana'epreaenmig)gﬁa?ﬁhlcs/texmmages rtesbe hat t he
recei ved pr ogr amis _an audjo-only program. the
isplayed according to aspects of the present invention is typically

preprogrammed and already stored in, for example, the SDRAM 316.
The system shown in Fig. 3 also processes and stores program
description information contained in the program guide data for each
of the programs described in the program guide data, as shown at
20 step 515. In particular, the “class” information which indicates the
type (e.g., audio-only, video-only, audio-video, data, etc.) of program,
is retrieved and stored in DRAM 316 by ARM processor 315.
At step 520, a user may select a program from the
program guide shown in Fig. 4, for example, by highlighting the grid
25 containing the program, using a user control unit 314 of the system
shown in Fig.3. As an example, as shown in Fig. 4, the user has
selected the program “SONG 1” in grid 430 by highlighting it.
Once a program is selected, the ARM processor 315 will
determine if the selected program is an audio-only program as shown
30 atstep 525. As described before, the ARM program determines this
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10 ARM wooesaios 315 will further determine if an ani mat PSH/USEBEAHEE has

been previously selected by the user, as shown at step 535. If the ARM
processor determines that the user has nd$ presel ected the ani mati on
feature, the ARM processor will play the received audio program and

ot her - hana, DY e Oé)&'aé 1235} 3 RorBarRioiBnfiind th the prtdram, glilat"®

| d
LTl ool vidnla B ot s %@mﬁﬁéﬁeéﬁﬁbﬁ*ﬁ“ TrocessaP 33 Alterinifles .
At step 545thébmf§gpj?4'%ed %%i?tﬁégrdﬁdi&bﬂﬂ Pi@grhﬁf 15§P1§?or Ek@.ﬁﬁﬂ%ob 320

to retrieve prepro mat 1 on II'Tp enenting t

ani mation f prbgramebaving stmultdmeows anelid and videgdnfonmaltiony tiRMRM316.
The ARM processor 315 will also i nstruct the OSD processor 320 to

di spl ay 3 he peDessOm3hdt wilh thanaprocessmtnmmyagxamas normalibyFig. 6. 25
The OSD i nformation in our, exenplary enbodi responds to a

screen havi jnaliangouskyydisp )i@)flff& BITEFBHY B'@qeo ané;or@ﬁlng' BBescreen
| t t hi f | t
501606, Theeseert sudid Grotiin SEHER Pdhaie: sSRrRumat s B0ecsor 320 10
di spl ted d th
ot 061 a gut de. 1 nf or haC b IIATEr HAAdf ARV ERSSE M RBs 28, e
24 Pr OgletBrmitAlks AHATthe. rddesved st 5§ fakphbﬁ?oidﬁl dg?égmnal@ﬁét the

content, title, artist and class type of this program are ayed on

the scri@n KRMaprooessori 31 5iwill urther determine if ahmmﬂﬂatlmnfeamrecmgve
an ani mated effect of the screen 5 elenents 606-606 i n our enbodi nent,

t he ARM pr omprayiauslyaeejected byt the uses; as shown @t step S36edf thieenent s
320 to di spABVEPFOERSOT detormings Hiat Baa Nses Has BOBIIPSeletind Bre col or
change the dSBraBpn fatdre e ARM, BroGssoh Rl PRl ia s R R SSRIED ph
print 606 ang-sam and display only a blank or blue screen, as shown at step
15 540. If on the other hand, the ARM processor 315 determines that
the user has preselected the animation feature and the selected
program is an audio-only program, then the ARM processor will
proceed to step 545.
At step 545, the ARM processor 315 will instruct the OSD
20 processor 320 to retrieve preprogrammed OSD information for
implementing the animation feature according to the present
invention from memory 316. The ARM processor 315 will also
instruct the OSD processor 320 to display the OSD information on a
display 600 as shown in Fig. 6.
25 The OSD information in our exemplary embodiment
corresponds to a screen having a plurality of screen elements 601-
606. The screen elements in this case are, for example, a series of
paw prints 601-606. The ARM processor will also instruct the OSD
processor 320 to display associated program descriptive information
30 contained in the program guide information about this audio-only
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forth. A viewer may then have the visual effect of seeing a paw
gradual |y stepping upward, |eaving behind a trial of prints.

I'n additiwooesisbssane on-screen display information used PCT/U$9%/11866
antmation feature thus described may al so be used as a screen 15 saver.
For exanple, the ARM processor 315 may hdde a tiner routi ne which
keeps track of when the |ast user conmand is entered via the user

Fact user emCprape FREamBle eprogray Mesciioife ipifmatiof Ao e , |
di spl ay the cpatenESitlie)betisbhneclass dype éflﬁxigr;bf@gﬂaeﬁ at@ dﬁ?‘l#jf@d‘iﬁfcr i bed

above to prevent screen burns. This i§ advantageous since system
resources, dhpesurechyo0@as shownoiar ERg 6. are conserved by using the sane
OSD i nformation to achi eve_both pur poses. It is to be

understood that the edB&ddidion, ¥hacheveananisatecheffeciof dessenaesd

be ) Sheni AR RO AR indih eibocimest ke MBS odRar WAL CRADAE T
copararus T ieollr cherhE e Sereen clefiBnrs B0, Foraramale, iR,
thar actor | 2 CaRIL BrAcERAnay istruct 8 (D BRYIcREsa 970 et iy At he o

i nformation paRHEans 601-806 initiadly ffithe sarmé<olor as the backgroungont r ol
means for determ ning whether a sel'ected programis the first type of

pr ogr am haviagobdelg. ablie). adthe/OSEbmayn then sequemntialbe chdngetheofoloragf am
10 having audi o-only content; and the control peans causes the playing of

the audi eachpaveprinhstarting Komgpaw PRALHQLoRAVRFINIHOO Amed so
the. audi o orit torRaAewaTdnav: freg ey S oBnasual efihs i erinkdyoathon the
sel ected progtadily 3tS5HME upibird 1e8V8%% HBhind a trial of prints.
In addition, the same on-screen display information used
in the animation feature thus described may also be used as a screen
15 saver. For example, the ARM processor 315 may have a timer
routine which keeps track of when the last user command is entered
via the user control 314. If a certain time (e.g., 3 mins) has passed
since the last user entry, the ARM processor will instruct the OSD
processor to display the same OSD information used in the animation
20 feature described above to prevent screen burns. This is
advantageous since system resources, especially memory resources
are conserved by using the same OSD information to achieve both
purposes.
It is to be understood that the embodiments and
25 variations shown and described herein are for illustrations only and
that various modifications may be implemented by those skilled in
the art without departing from the scope and spirit of the invention.



15 woRs/s8i1e apparatus of claim 1 wherein the contr ol PGRESPIMSF er ni nes
the type ~ .of _program based on program gui de information received.

3. The apparatu ereln progzgem gui de information is displayed
along with t mm&mﬂ 4. The apparatus of claim1l
wherein the a ge serves as a_screen saver. 5.

An apparatus for processing a first ty:faIeAI)MSJrogram havi ng both audi o and

25 video content and a second t%/ e.of proq am ha audi o- cont ent ,
characterized in that 1. Anapparatus for recgi 8551 ?«% di spI ay

f t
cont ol maFEPRTLENE E‘ngr am desEfigfipf ifogars%nacnx&eon@,@fapmrahw of
cont rol .wWhet her a selected programis the first
type of pr o@?ggﬁi@\% ks%ﬁ%ﬂﬁgjdl o and video content or the second type of
programsg havi ng aud| o-only content; and the control
nmeans causes, when the selected programis a first type of pr ogram

the playing of the aughemorytmeandfbrditopiy ongsaiecndispldy(@SD) ent; and
35 causes, when the selected programis a second type of program in the

first node, information; 26 t he
pl ayi ng of the audi o-only content and displaying of the ani mated i mage, and
in t he second node, the playing of the audio-only content and

di splaying of a static creen, 5 , 6. The. apparatus of claimb5
wherein the static scMS€R %Stéolﬁnéﬁﬁn%ﬁ%ﬁkcﬂng one of sdi RIOgra8ppar at us

of clalﬁhS wherein the static screen is a blue screen.

control means for determining from said program
description whether said selected program is an audio-only program;
and for generating a signal representing a display of said on-screen
display information while said selected program is played, if said
15 selected program is an audio-only program.

2. The apparatus of claim 1 wherein said data represent

electronic program guide information.

20 3. The apparatus of claim 1 wherein said on-screen
display (OSD) information represents a plurality of screen elements.

4. The apparatus of claim 3 wherein said control means
generate said signal by varying color scheme of said screen elements
25 to achieve an animated effect.

5. The apparatus of claim 1 wherein said on-screen
display information is also screen-saver display information.
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8. The apparatus of [ ' he control neans determ nes the type
10 of program basedT“mmlﬂu;mm'mJlm i nformati on received.

9. A net Webstsér74pr ocessi Ag & fArst type of program havi ng"%gfr?sﬂlﬁfﬁo and
video content and a second type of program having audi o-only content,

characterized in that: 15 26 storing display information
representing an ani mated i nmage; determ ni ng whether a
selected programis the first type of program havi ng bot h audi o and

vi deo content or thetsecApparaype fof displpyingrenisapeemdlisplay infarmhgtion
content; . ) caustj ngtthe pl ayi ng of the audio content and
di spl ayi ng teraghigveiananimated aifest, GREADTIBING'e| ected programis a first
type of program and causi ng the playing of the

audi o-only content and di splaying of the ani mat ed i nage when the

sel ected programis fi‘né%ié?'?&r?s’(&ﬁn%&%?@fg%ggg display inforrégtioﬂ‘?a met hod

of claim9 wherein the erm ni ng onvpr-ogram gui de

i nf or megi Ofte?@%ﬁﬁ% a static image haVing BIURITYOP c1del Bldmbtts;id
conprising the step gf di spl ayi ngg pr ogr%mﬁ gul de lfénf ormation al ong
with the ani mated i nage.

27 C 12. A method for processing a first type of program having
both audi o and means fesslisplaying saidomage apgefart changingrcalon ng
audi o-only content, . characterized in that: 5, storing
di spl ay i nf ¢ Gif saigrscrern sigmenthiaachieve an anjmated effect.
selecting a first and a second node; det er m ni ng whet her
a selected programis the first type of program havi ng both audio and
video ggntent or the pegqRethd@FoR prIRISRIE AProRFatt Ydinprising the

steps of:

storing on-screen display information;

15 receiving a respective program description for said
program,;

determining from said respective program description
whether said program is an audio-only program; and

20
displaying said on-screen display information while
playing said selected program, if said selected program is an audio-
only program.
25

8. The method of claim 7 wherein said respective
program description is part of program guide information.

9. The method of claim 7 wherein said on-screen display
30 information comprises a plurality of screen elements. ~ This Sheet Has Been Replaced
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10 onlywﬁpﬁmg@h, causi ng, when the seletriusgs/IBegyr am i s

a-first type of program the playing of the audio content and.-
di spl ayi ng of the video content; and causi ng, when the
sel ected programis a second type of pr&@ﬂan1

pl ayi ng of the au;ji o-only content and displ ayi ng H|||||Fm||mlmmmgde

i mage, and in the second node, playing of the audi ¢-ohl y* cdht ént *and

di spl ayi ng of a static screen. 13. The method of claim
12 wherein the staticl@cRsmethod bfitiaiar®edmpridls the stepjdfvifsﬁiri?t hod
of claim 12 wherein the static screen is a bl ue 'screen.

The appar ataclovfschiemenafsaitiescreentdlemients to achipws an asirhated effect.

program gui de i nformation received. 25 16. The apparatus of claim
12 wherein the animted i mage serves as a screen saver.
5 11. The method of claim 7 wherein said on-screen display

information is also screen-saver display information.
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