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CONTENT PROGRAMMER CONTROL OF VIDEO AND DATA
DISPLAY USING ASSOCIATED DATA

" BACKGROUND OF THE INVENTION
1. FIELD OF THE INVENTION:

The present invention pertains to the field of computer
systems. More particularly, this invention relates to the coordination
10 of video and audio data streams using associated data streams to
enable content programmer control of display and selection functions

for a video systém.

2.  BACKGROUND:
15
In prior television systems, a video content programmer
typically controls the entire video display screen by selecting the video
programming, the presentation of the video programming, and the
programming flow. Typically, such a content programmer maintains
20 - total control over the coloring, the style, and the presentation of

images on the video display screen.

In contrast, the presentation of video on a computer system is
typically limited by an operating system's styles and conventions. A
25  typical operating system for a computer system imposes a particular
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10 of video and audi o data streans using associ ated data streans to \
enabl e content programmer control of display and sel ection functions

for a vidop dreesm 2. BACKGROUND: 15 PCTIUS98 deBs ‘
tel evision systens, a video content progranmer typically controls the *
entire video display screen by selecting the video progranm ng, the
presentation of the video programmi ng, and the programi ng fl ow. '
. Typically, such a content progranmer nmaintains 20 total control over the
‘coloring, the style, and the presentation_gaf ' | mages on the video
di spl ay screen. In contrast, the presentation of video on a

conput er systemsd I cal |- <0 I s styles

COmPUt o (YS! Shishlay style Y GRlné BAGPrhY dRbcdBa'BE 1S LORPRAS! Sk
In the case of video windows on such a computer system, a content
programmer is usually limited to the standard look of the particular

operating system and may not vary too far from the standard look.

| . However, as such computer systems become more commonly

used for the presentation of consumer items, content programmers

may seek more control over the look and feel of 'computer system {
video. Such control would enéble content programmers to select a

10 look and feel closely identified with the products being displayed.

" Such control would require that the content programmer control the

video information as well as other elements on the video display
screen including colors, logos and selection button placement.
Unfortunately, such control over the look and feel of video displays

15 on a computer system is generally unavailable to content

programmers on prior television receiving systems.

Prior television receiving systems merely provide mechanisms
for’ including data associated with an incoming video signal. Such
20 associated data is typically received during vertical blanking inter‘}als
| of the inco_niing video signal. In such prior systems, the functions of
the associated data in relation to the incoming video signal is usually

fixed according to the design of the television receiving system.
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di splay style that confine programs executed on the conputer system

In the case of video wi ndows on such a conputer system a content
programmer is usually limted to the standard | ook of the particular

operating systemand nay not vary too far fromthe standard | ook. 5
However, as such conputer systens beconme-3ore comonly used for the
presentation of consuner itens, content programmers may seek nore
control. over the | opfr Rgmi |sdiﬁe?if8?“l‘eﬁ visioh! Ri¢kivers 1ndﬁd@@ Such
control would enabl e conte programmers to select a | ook and feel

cl osel y i dent i frieeHamishi fcbmdemdidgcﬁxﬁi aespieyﬂigsﬂbeedadapnon inforfinetiorcont r ol
woul d require that the content programrer control the vi deo

i nf or mati on asthatldorzesponds to ¢he imcurningnvideo sigriab Hi speteg system, thecr een
including colors, |ogos and sel ection. button placenent

Unf or t unat el y, closedh caption @ssemiated; datal af dhe incoming vuiecvs@el if usnallys
5 de_coded and displayed with video characters superimposed over the

" normal incoming video scene.

Other prior video receivers decode the associated data of the
incoming video stream and transfer the decoded data through an
10 input/output port of the receiver. Typically in such systems, the
function of the input/output port is fixed according to a
predetermined design of the receiver. Unfortunately, such systems
impose fixed and inflexible functions to video content programmers
where the receiving device is a computer.
15 |
In addition, some prior video receiving systems provide
rudimentary interacﬁve video functions. In such systems, selection
regions of the video display are typically encoded into the incoming
| video signal. Such selection region information usually specifies
20 areas of the video display that correspond to a predetermined
selection function accdrding' to the content of the incoming video
signal. The video receiver in such prior systems typically includes a
pointing device that enables a user to position a pointer within a

selection region and select the corresponding function.



15 on a conputer systemis generally unavailable to content t
programers_on ﬁ ior television receiving systens. Pri or

tel evisi SYPI6EN9888,i ng systens nerely provide mechani sms PCT/USP§A066 | udi ng
data associated with an incomng video signal. Such 20 associated datais *
typically received during vertical blanking intervals of ‘the

i ncom ng video signal. In such prior systems, the functions of t he
associated data in relation to the inconmng video signal is usually

fixed according to the design of the teI &%i si on recei vi ng system WO
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- 3- Fbinfertunptely, smieppmantqrecfem yideo systeinscprovide| ude a

mechani sm f or decodl ng%iand -di,spl aying cl osed caption information

that correspon@Bly Bmited selection gng @m;rel' °nﬁrf°§ dnferactive vidgo syeh
cl osed caption_associ ated data of the incam Y al uspal I'y 5
decoded and di %?MF FBIONG Eﬁg‘?‘é& lgﬂ'ﬁ i 0%5@8&8\/; 'I"ﬂiﬂ" -
such prior systems do not enable video content programmers to
5 exercise flexible control over an entire range of interactive video

functions including the sizing and placement of video objects over

the entire display.



nofmal inconing video scene. -Cther prior video receivers

decode the associ ated data of the I ncom ng video stream and transfer
t hg decodedygakadedshr ough an 10 input/output port of the reegsesoss
Typically in such systenms, the . function of the input/output port is
fixed according to a predet erm ned design of the receiver.
Unfortunately, such systens | npose fixed and inflexible functions to
vi deo content programers where the receiving device is a conmputer.
15 In addition, sonme prior vidsg, receiving systens provide

rudi mentary interactive video functions. In such systens, selection
regions of the video di splaygaarlnPhi O¥nedSeiadn Mvabien ncom ng

vi deo signal. Such sel ection~reglon mat 1 on usual Ty specifies 20
areas of the video display that correspond to a predeterm ned

sel ection function according to the content of the incom ng video

signal . The video receDnerobjectofcthepreséntsigsientiontiy toqaiovide flekibles a

poi nting device that enables a user to position a pointer within a.

sel ection regi on content progranuming contned inianyirteractivervidepsystem. \\O
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- Another object of the present invention is to enable a content
programmer to create a video display screen from a programming
studio and to flexibly control the area around the video display
including the placement of text, fhe definition and placement of

10 - graphical objects and to provide download information to the
computer system and place buttons on the video display to select the
downloaded information wherein the additional display information

is in sync with the video and audio information.

15 Another object of the present invention is to provide an
interactive video system controlled by an associated data stream

corresponding to a video data stream.

Another objett of the present invention is to provide an
20 interactive video system wherein the associated data stream

determines placement of a video display window on a display device.

Another object of the present invention is to provide an

interactive video system wherein the associated data stream



Unfortunately, such prior interactive video systems provide only T
limted selection and control functions for interactive video such

as specifo/sendssscgi ons for picking underlying video objectpgr. {l;g; ly,
such prior systens do not enable video content programmers exercisev

flexible control over an entire range of interactive video
functions including the sizing and placenent of video objects over

the entire display. WO 96/ 10888
PCT/ US95/ 10662 : - SUMVARY AND OBJECTS OF THE

| NVENTI ON
determines placement and functionality of selection regions that

correspond to a video image in the video display window.

A further object of the present invention is to provide an
5 interactive video system wherein the associated data stream
determines the placement and: pixel content of graphical objects on

the display device that correspond to the video image.

Another object of the present invention is to provide an
10 interactive video system that employs the vertical blanking intervals
~ of the video frames of a video signal or chrominance, sideband, or

audio sub carrier signals to transfer the associated data stream.

Another object of the present invention is to provide a video
15 - éystem that employs packetized digital data streams to provide a video
stream, an audio stream and a command and controi associated data

stream.

These and other objects of the invention are provided by a
20 video system that receives a video data stream and an associated data
stream corresponding to the video data stream via a broadcast
,rece_iver; a CATV link, or a packetized digital communicatidn link.
The video system displays a video image defined by the video data
stream on a display device and performs command functions

25 specified by the associated data stream.



%he obj ect of the present invention is to provide flexible cont ent
programm ng control in an interactive video system 5
Anot her MWPewl088F the present invention is to enable a corRErUSIS/10662
programmer to creatée a video display screen froma progranm ng
studio and to flexibly control the area around the video display
I ncl udi ng the placenent of text, the definition and pl acenent of 10
graphi cal objects and to provide download information to the
conput er system and place buttons on the /+deo display to select the
downl oaded i nformati on wherein the additional display information IS
in sync wwth the video and audi o i nformati on. 15 Anot her obj ect
of the present invention is to.provide an i nteractive video system
control |l ed by an as3he edmrhahal fursdtiorsninclude commuands HwtdSpegifiyo a vi deo
data stream ' Anot her object of the present invention is to
provi de an  2@arametexs thatdetertvinesgm avea oher displayhsurfacoof theedisplaya st ream
determ nes placenent of a video display w ndow on a display devjce.

device for placement of a video display window that contains the

5 video image. The command functions include commands that

specify parameters of graphical objects that cbrresponds to the video

image and commands that specify pixel data for the graphical objects.

The command functions include commands that specify parameters

for placement of selection windows that correspond to the video

10 image and commands that specify functions performed if a user

-selects the selection windows.

One embodiment of the present invention is employed in a
computer enhhnced video shopping system. For this embodiment, a
15  portion of a video display screen is allocated to the display of an
incoming video program. The remainder of the video display séreen
contains information that describes items being displayed along with
manufacturing logos for the items being displayed on the video
display. The remainder of the video display screen includes selection
20 regions or buttons to enable a viewer to select more detailed
information regarding the items being displayed and related items for
sale. In addition, the remainder of the video _display contains |
additional text and graphics that provides information on future

items for display.



Anot her 'obj ect of the present invention is to provide an

interactive video systenlmhereln the associ ated data stream WO

96/ 10888wo 96/10888 PCPAUBH3A0862 10662

- 6- - deternmines placenent and functionality of selection regions that
correspond to a video inmage in the video display w ndow. A
further object of thé present invention is to provide an 5 interactive
vi deo system wherein the associated data stream determ nes the

pl acenent and pi xel content of graphical -8bjects on t he displ ay
device that correspond to the video image. Anot her obj ect of
the present i nvent | OfhdrSobjcis! fdiifesthd dvantaigs f the priddfintusiion t hat
enpl oys the vertica anKing interval s

will be apparent from the accompanying drawings, and from the

detailed description that follows below.



of the video frames of a video signal or chrom nance, sideband, or

~audi o sub _carrier signals to transfer the associated data stream

Anot her OBPEEHOP t he present invention is to provide a vi §EEUSIHI66 st em
t hat enpl oys packetized digital data streans to provide a video

stream an audio stream and a conmand and control associ ated data

stream These and ot her objects of the invention are provided
by a 20 video systemthat receives a video data stream and an associ at ed
dat a stream corresponding to the vifeo data streamvia a broadcast

receiver, a CATV link, or a packet [ zed di gl t al corrrrunl cation |ink.

The vi deo system di- spl ays oDRIEE ORIPTIO BE DR B deo data

stream on a di splay device and performs cormand functions 25 specified by
t he associ ated data stream - WD 96/-10888

PCT/ US95/ 10662

The present invention is illustrated by waiy of exax_:r_\7151e and not
limitation in the figures of the accompanying drawings in which like

5 references indicate si_milar elements, and in which:

Figure 1 illustrates an interactive video system for one
embodiment that receives data streams through a satellite receiver, a
cable television (CATV) receiver, or a television broadcast receiver;

10

Figure 2 illustrates a computer system for one embodiment
including a graphics display subsystem that drives a display device, a
data modem that receives data streams, and an audio subsystem that
drives a speaker; '

15 _ |

Figure 3 illustrates the data modem for one embodiment which

comprises a data selector, a video queue, an audio queue, and an

associated data queue;

20 Figure 4 illustrates a digitized representation of an analog video
~ signal received by the data selector from either the CATV receiver or

the television broadcast receiver for one embodiment;



The conmmand functions include commands that specify paranmeters that O
determ ne an area on a display surface of the display- device for

pl acenenW@$96/H0888 deo di spl ay wi ndow t hat contains the PCTYSHSAE62RgE.

The command functions include conmands that speci fy paraneters of
graphi cal objects that corresponds to the video i mmge and comrands
that specify pixel data for the graphi cal objects. - The command
functions include commands that specify paraneters for placenent of
sel ection wi-ndows that correspond to thel0tdeo 10 inmage and commands

that specify functi ons performed if a user sel ects the selection

wi ndows. - Figure Gitlustrhediapadketized lthigitaledatalstteare Pddeied by enpl oyed
in a corrputer enhanced vi deo shoppi ng system For this enbodinent, a
15 portion ofthe datdeselettapforyore embodiment witich dHustvateb ¢hdifothayobh an
incom ng video program The remai nder of the video ‘di splay screen

cont ai ns i nf orvidep gracket anduutio ipacket, apdmarbassagiated datapacketiong wi t h
manufacturing | ogos for the itens being displayed on the video

di spl ay. The remainder of the video display. screen |ncludes selectlon 20

{ﬁfbfﬂit%(ﬁ:?feéiﬁ.ﬁ% wFh & WiifralescHe parBes Shumtiore i e ommuter,
: .
it onal 1 o 0Smm B 3‘\%@%@%@%&%’&%&@8 & HRH sERHT g

[ tems for di spjfyan operating system;

Figure 7 is a flow diagram illustrating the functions of the data
10 stream manager for one embodiment, wherein the client runtime
- manager processes the video, audio, and associated data streams to

perform interactive video functions.

Figme 8 shows an exaxhple video screen that.can be created

15  with the technology described herein.
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~ DETAILED DESCRIPTION

Figure 1 illustrates an interactive video system for one
embodiment. The interactive video system comprises a computer
5 system 10, along with a display device 12, a keyboard 20, a mouse
pointing device 22, and a speaker 24. The interactive video system
~ further comprises a satellite receiver 14, a cable television (CATV)

receiver 16, or a television broadcast receiver 18.

10 ~ The satellite recéiver 14 enables reception of packetized digital
data streams over a satellite link. For one embodiment, the incoming
packetized digital data streams received by the satellite receiver 14
conform to the motion picture engineering group (MPEG) video
transport standard. The packetized digital data streams received by the

15  satellite receiver 14 include video data packets, audio data packets, and
associated data packets. The satellite receiver 14 transfers the received
digital data stream packets to the computer system 10 over a .

communication line 30.

20 ~ The CATV receiver 16 enables reception of an analog or digital
' video signal ovei' a coaxial transmission line 28. The analog video
signal over the coaxial transmiséi_on line 28 comprises a CATV cable
television link. The CATV receiver .16 digitizes the incoming analog
- video signal and transfers the corresponding digitized video signal to

25 the computer system 10 over the communication line 30.



-O- BRI EF DESCRI PTI ON OF THE DRAW NGS The

present invention is illustrated by way of exanple and not
limtati WO90888c fi gures of the acconpanyi ng draw ngs i nPRGAUSIS/N6E: 5
references indicate simlar elenents, and in which: _ Figure 1
illustrates an interactive video systemfor one enbodi nent t hat
recei ves data streams through a satellite receiver, a cabl e
tel evision (CATV) receiver, or a television broadcast receiver; 10
Figure 2 illustrates a conputer system #12- one enbodi nent i ncl udi ng
a graphics display subsystemthat drives a display device, a dat a
modem that r eggkstpativaly’ the/CATV, réteiverl G tdnsfeds by i@mirgnanalo drives
a speaker; 15 Figure 3 illustrates the data nodem for one
enbodi ment whivitleo signal tochemronsputen system 36! evarcthe comirdwicatienudinean audi o
gueue, and an associ at ed data queue; :
30.
5. The television broadcast receiver 18 enables reception of an

analog video signal transmitted over the air through an antenna 26.

The television broadcast receiver 18 receives and demodulates the

incoming broadcast analog video signal, performs analog to digital | (

conversion on the analog video signal to generate a corresponding
10 digital video signal. The television broadcast receiver 18 transfers the
incoming digital video signal to the computer system 10 over the

communication line 30.

For one embodiment, the computer system 10 receives the

15 packetized digital data stream from the satellite receiver 14 over the
communication line 30. The computer system 10 extracts the video
data packets from the incoming packetized digital data stream and
generates a corresponding video image in a video window 40 on a

- display surface 50 of the diSplay device 12. The computer system 10

20 also extracts audio data packets of the incoming packetized digital data

stream on the communication line 30 and generates a corresponding

analog audio signal to drive the speaker 24.

The computer system 10 extracts associated data packets of the

25 incoming packetized digital data stream on the communication line

WY
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20 Figure 4 illustrates a digitized representation of an anal og
vi deo signal received by the data selector fromeither the CATV
recei ver Wi096/10888 the tel evision broadcast receiver for oRETAISSYUI6AENT ;
WD 96/ 10888 : _
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Figure 5 illustrates a packet I zed digital data streamrecei ved by

the data sel ector for one enbodi ment which illustrates the format of a
vi deo packet, an audi o packet, and an assl3ei at ed data packet; 5
Figure 6 illustrates the software architecture for the conputer

system for one3gahddetodes e adsotiatéd/data pad@tfacolding torpefiefined  and
an operating system
video command and control protocol The associated data packets
received over the communication line 30 specify a selection region 42
on the display surface 50. The incoming associated data packets specify
5 the position of the selection region 42 on the display aurface 50. The
associated data packets on the communication line 30 also specify a
- graphical display icon 44 for the display surface 50. In addition, the
associated data packets specify the graphical content of the icon 44 as
well as the positioning 6f the icon 44 on the display surface 50.
10
The incoming associated data packets received over the
communication line 30 specify an information display window 46 on
the display surface 50. The associated data packets specify a position
for the information display window 46 and the video window 40 on

15  the display surface 50 as well as the display content of the information

 display window 46.

For another embodiment, the computer system 10 receives a
digiﬁied representation of the i-ncbming analog video signal from
20 either the CATV receiver 16 or the television broadcast receiver 18
over the communication line 30. The incoming digitized video signal
‘comprises a series of video frames each comprising a series of video
scan intervals and a vertical blanking interval. The computer system
10 extracts the video information for the video window 40 during the

25 video scan intervals of each received video frame over the



Figure 7 is a flow diagramillustrating the functions of the data 10
stream manager for one enbodi nent, wherein the client runtine
manager Wo@Gw088%k t he vi deo, audi o, and associ ated data StRCIARSSNEE62

performinteractive video functions. Fi gure 8 shows an
exanpl e video screen that can be created 15 with the technol ogy
descri bed herein. WD 96/ 10888 ' _
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DETAI LED DESCRI PTI ON: : Figule 1 illustrates an interactive

vi deo system for one

10

15

20

communication line 30. The computer system 10 éxtract_s the
corresponding audio information for the speaker 24 during the video

scan interval of the incoming video data frames.

In addition, the computer system 10 extracts associated data for
the incoming video signal during vertical blanking intervals of the
incoming video data frames. The computer system 10 decodes the

extracted associated data éccording to the predefined video command

“and control protocol. The associated data specifies the parameters for

the selection region 42. The associated data also specifies the position
and content of the graphical display icon 44. The associated data
specifies the pax-'ameters. for the information display window 46 and
the video window 40 as well as the display content of the information

display winddw 46.

Figure 2 illustrates the computer system 10 for one
embodiment. The computer system 10 comprises a processor 52, a

memory subsystem 54, a graphics display subsystem 56. The computer

- system 10 further comprises a data modem 58, a disk drive 60, an

audio subsystem 62. The processor 52 communicates with the
memory subsystem 54, the graphics display subsystem 56, the data
modem 58, the disk drive 60, and the audio subsystem 62 via a system

bus 51.




enbodi ment. The interactive video system conprises a conputer 5 system
10, along with a display device 12, a keyboard 20, a nouse poi nting
devi ce 22AV0H6i10888speaker 24. The interactive video system PCI/USI$/MGEDer
conprises a satellite receiver 14, a cable television (CATV)

receiver 16, or a television broadcast receiver 18. 10 The
satellite receiver 14 enables reception of packetized digital dat a
streans over a satellite |ink. For one enbodi nment, the incom ng

packetized digital data streans received-I9 the satellite receiver 14
conformto the notion picture engineering group (MPEG video

transport standard. TheamBaiof§ isubsysteirl54 Proviied Mbidrytodgeiatess Ry the 15

satellite receiver 14 include video data packets, audio data packets, and
associ at ed dat anuperating sysiens,adpplidation programss, déviceadriver pragramsgcei ved
digital data stream packets to the conputer system 10 over a
communi cati on Andeassociated data structures for the computer system 10. For one
embodiment, the memory subsystem 54 comprises a dynamic random
5 access memory (DRAM) subsystem. 'I'hé disk drive 60 provides large
scale mass storage to the computer system for programs and associated

data structures.

~The graphics display subsystem 56 performs graphics rendering
10 functions and includes a frame buffer and associated circuitry to drive
the display device 12. The graphics display subsystem 56 enables
software executing on the processor 52 to generate display windows on
the display device 12 including video display windows. The graphics.
display subsystem 56 also enables user selection fdﬁcﬁons from the
15 display surface 50 the display device 12 via the mouse pointing device
22,

The audio subsystem 62 enables software executing on the
processor 52 to render audio data and includes circuitry that drives the
20 sﬁ'ééker 24. The audio subsystem 62 receives digitized audio data over
the system bus 51 and generates a corresponding analog audio signal
to drive the spéakér 24.

The data modem 58 receives incoming digital data streams over

25 the communication line 30. For one embodiment, the digital data
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Al

e CATV receiver 16 enables reception of -an analog or digital
over a coaxial transmssion |[ine 28. The anal og vi deo

and transfers the corresponding digitized video signal to 25

ternatively, the CATV receiver 16 transfers the incom ng

video signal to the conputes-system 10 over .the conmunication

30.

streams received over the communication line 30. comprise
packetized digitai data streams from the satellite receiver 14.  For
another embodiment, the digital data stream fecéived- over the
communication line 30 comprises a digitized representation of the
analog video signal received either by the CATV receiver 16 or the

television broadcast receiver 18.

The data modem 58 enables software executing on the processor
52 to extract the video data, the audio data, and the associated data
from the incoming digital data on the co_mmun_icaﬁon line 30. The |
software executing on the processor 52 thereafter distributes the video
data for display on the display device 12 through the graphics display
subsystem 56. The procéssor--52 distributes the incoming audio data to
the audio subsystem 62 to drive the speaker 24. The processor 52

‘extracts the associated data through the data modem 58 and performs

the interactive video functions specified by the associated data.

Figure 3 illustrates the data modem 58 for one embodiment.
The data modem.58 comprises, a data selector 76, a vided queue 70, an
audio queue 72, an associated data queue 74 and an address filter 75.
The data selector 76 receives incoming digital data streams over the
communication line 30. The data selector 76 extracts the incoming
digifal video data received over the communication line 30 and
transfers the incoming digital video data into the video queue 70. The

data selector 76 extracts the incoming digital audio data over the

i



5 The tel evision broadcast receiver 18 enabl es reception of an

anal og video signal transmtted over the air through an antenna 26.

The tel evi"g?aﬂ“g%adcast recei ver 18 receives and denodul at BST/U#R5/10662

i ncom ng broadcast anal og video signal, perforns analog to digital
conversion on the analog video signal to generate a corresponding 10
digital video signal. The tel evision broadcast receiver 18 transfers the
incomng digital video signal to the conmputer system 10 over the

conmmuni cation |ine 30. For orlé-enbodi ment, the conputer system
- 10 receives the 15 packetized digital data streamfromthe satellite

recei ver 14 ovecommanication dimen3(handttramsfersnthelihcoftingadigitali andiy datan 10

extracts the video _data packets fromthe inconmi ng packetized digital
dat a stream andinto the aydie queue 72. cbhe datroselectgr V6 extractsetiie ingoming deo

w ndow 40 on a . . . T
' digital associated data over the communication line 30 and transfers

the incoming associated data into the associated data queue 74.

For one embodiment, the data selector 76 receives packetized
digital data streams over the communication line 30 from the satellite
receiver 14. The data selector 76 decodes the header of each incoming
packet to determine whether to transfer the incoming packet into

10  either the video queue 70, the audio queue 72, or the assbciated data

queue 74.

For another embodiment, the data selector 76 receives a
digitized representation of an analog video signal _6ver the
15 - communication line 30 from either the CATV receiver 16 or the
television broadcast receiver 18. The data selector 76 extracts the video
information from the incoming digitized video signal and assembles
the video information into corresponding video packets in the video
queue 70. The data selector 76 extracts the audio information from the
20 incoming digitized video signal and assembles the audio information
into corresponding audio packets in the audio queue 72. The data
- selector 76 extracts associated data during the vertical blanking
interval of each video frame of the inmnﬁhg digitized video signal on

the communication line 30. The data selector 76 assembles the



to di splay surface 50 TO di splay device 12. The conputer system 10 20

al so extracts audi o data packets. of the incom ng packetized digital data
st ream omoérzoss®runi cation |ine 30 and generates a corr epETOSISNG662

anal og audio signal to drive the speaker 24. : The conput er
system 10 extracts associ ated data packets of the 25 incom ng packetized

digital data streamon the communication |ine AMENDED
SHEET WD 96/10888
PCT/ US95/ 10662 ' -18-
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20

incoming associated data into associated data packets in the associated

~ data queue 74.

The data selector 76 generates an interrupt to the processor 52
over an interrupt line 78 each time an incoming packet is placed in
either the video queué 70, the audio queue 72, or the associated data

queue 74. The interrupt to the processor 52 on the interrupt line 78

<

causes the processor 52 to read the incoming packets from the video |

queue 70, the audio queue 72, and the associated data queue 74 over

the system bus 51. The processor 52 then distributes the incoming

‘video packets from the video queue 70 to the graphics display

subsystem. 56 to generate a video image in the video window 40. The
processor 52 distributes the incoining audio packets to the audio
subsystem 62 to drive the speaker 24. The processor 52 reads-the
incoming associated data packets from the associated data queue 74
and then perfofms the video command and control functions

specified in the incoming associated data packets.

The address filter 75 contains a data stream address for the
computer system 10. The data selector 76 ignores incoming data
streams that do not correspond to the data stream address. The data

stream address may be written by the processor 52. The data stream

address may specify the same address of the data stream or the

destination address of the computer system 10 for the data stream.



3 : .
- 13- 30 and decodes the associ ated data packets according to a

pr edefi ned . video command and control protocol. The associ ated data
packets WO96/19888¢cj ved over the conmmunication |ine 30 specPCY/USISIOEXT i ON
region 42 - on the display surface 50. The incom ng associ ated data
packets specify 5 the position of the selection region 42 on the display
surface 50. The associ ated data packets on the communication |ine 30
al so specify a graphi cal display icon 44 for.the display surface 50.
In addition, the associ ated data pdBkets specify the graphical

content of the icon 44 as wel |l as the positioning of the icon. 44 on
the display surfaceFigure 4lillustrates a digitized/tepresentititth 668A @naldisvithio?
packets recei ved over the comuni cation |ine 30 specify an

i nformation disighalyreceivedvbyl éhedata selectoh&6droml eitheruthieaCA TV Oreceheer

associ ated data packets specify a position for the information

di spl ay wi ndowW&er dhetelewisionibroadaastreceivesrl8 fig onehembiodiment.s Thieace 50 as

wel |l as the di,splay coptent of,the .information . display wi ndow 46.
For anot her e%'gﬁpﬁ%té}gi%dcﬁ’éﬂﬂﬂgnéygﬂ 1epmBnmication, line 30 i giti zed
represent aki on .he i ncqom ng_anal vid ignal from 20 _either the
CATV recei @er ?P%EB s%%sg%?%ggg}%q? cgéq‘:?‘rggﬁp\fé?m%mmpnseso%er t he

COMUTLSaL1 07 el cF a4 il B e 4 By ffprmasion. O >

Each video frame further comprises a vertical blanking interval. The

vertical blanking interval carries the associated data that corresponds
to the video and audio information for each video frame.
10 |
Figure 5 illustrates the packetized digital data streaﬁ received
by the data selector 76 over the communication line 30 for one
embodiment. The incoming packetized digital data stream on the
_ communication line 30 includes a video packet 80, an audio packet 82,

15 and an associated data packet 84.

' The video packet 80, the audio packet 82, and the associated data
packet 84 each comprise a packet header and a packet payload. The
packet header of the video packet 80, the audio packet 82 and the

20  associated data packet 84 each include a ﬁme Stamp (TIME_STAMP)
| that synchronizes the video, audio and associated data carried in the

packets 80-84.

The video packet 80 includes a video payload that provides
25 digital video data for display in the video display window 40. The



scan intervals and a vertical blanking interval. The conputer system

. 10 extracts the video information for the video wi ndow 40 during the 25

vi deo scIHOPHL8BY 5| s of each received video frame over thdPCI/USISINS636/ 10888
PCT/ US95/ 10662 . ' -14-

comuni cation |ine 30. The conputer system 10 extracts the

correspondi ng audi o information for the speaker 24 during the video

scan interval of the incom ng video data franes. 5 I n addition,
the conputer system 10 extracts associ at@® data for t he i ncom ng |
video signal during vertical blanking intervals of the I ncom ng vi deo
data frames. Trideopagkets80 is)identifieéd adecpaidet that carries video datadsy thesoci at ed
data according to the predefined video comuand and control protocol.
The associ at evidee ddeptfier (CIDEQ=IDhim the packetdreaden t he sel ection region
42. The associ ated data al so specifies the position and content of
the graphical display icon 44. The associ ated data . specifies the

paraneters for t .he ‘h;g 2La% ;')g&eg isi%%dvgé r&%o%dﬁg paar}‘foad for transfer to
- 5 the audio subsystem 64 to drive the speaker 24. The aiudio packet 82is
identified as a packet that carries audio data by the audio identifier
(AUDIO_ID) in the packet he.ade'r..

The asé_ociated data packet 84 includes an associated data |
10 | payload that specifies interactive video command and control
| functions for the computef system 10. The associated data packet 84 is
identified as a packet that carries associated data by the associated data
identifier (DATA_ID) in the packet header.

15 For other embodiments, the associated data stream is carried
via a chromanance key, a sideband transmission or an audio sub
carrier. An embodiment of the command protocol contains

commands that perform the following functions:

20 1)  Specify coordinate scale

2) Video screen position and scaling

3) Screen background color

4) Screen background pattern*

5) Text |
25 6) Placement region for text (height and width box)

7) Font, size and color for text

8) Graphic/icon for display

9) Display graphic/icon at position with scale

10) Ordering of graphic/text items for layering on the screen
30 11) Define height and width and position of a selection region



the video wi ndow 40 as well as the display content of the infornation

di spl ay wi ndow 46. 15 -.Figure 2 illustrates the conputer system
40 for OMO96/10888 cnpodi nent. The conputer system 10 conpr PCFAISHS/D66L ESSOr
52, a menory subsystem 54, a graphics display subsystem 56. The

- conput er system 10 further conprises a data nodem 58, a disk drive
.60, an 20 audio subsystem 62. The processor 52 communi cates with the
menory subsystem 54, the graphics display subsystem 56, the data

modem 58, the disk drive 60, and the au@le subsystem 62 via a system

bus 51. WD 96/10888

PCT/ US95/10662  12) Define command to be performed when selectibdr region
The nenory suddece@m 54 provi des nenory storage areas for an

operating system mplb@gﬁég&l&r}ﬂgé&g& devi ce driver prograns, and
associ ated data structures for the conputer system 10. For one
enbodi nent, the nenory subsystem 54 conprises a dynam c random

5 Each command is pre-pended with an address and an identifier.
 The address specifies the address of the receiver (with suitable coding
for "all” and sub-groups of possible receivers) and the identifier marks
this as a display command (as opposed to other data that is |

synchronized with the video or audio). .

10
One possible implementation of the above functions is
'illustrated.by the following "object oriented"” command set:
| Define Object . L
Type: Text, Graphic, Icon, Sound, Cursor, Video
15 Window, _ _ _
Selection Region, Execution Object, Object List
Content: <appropriate to object type>
Attributes: = <appropriate to object type: for example,
text o
20 ' : attributes include font, size, color>
‘Instantiate Object _
Background: Transparent, solid color, or repeated object
(pattern) | _
' Foreground: Visible/Invisible
25 Location: <x, y>
Size: <x,y>
Scale: <x, y>

Define coordinate scaling | (low x, high x, low y, high y)



5 access nenory (DRAM subsystem The disk drive 60 provides |arge

scal e mass storage to the conputer systemfor prograns and associ ated

dat a st r wRO96/26888 The graphics display subsyrCEuUsesaossr f or s
graphics rendering 10 functions and includes a franme buffer and
associated circuitry to drive t he display device 12. The graphics

di spl ay subsystem 56 énabl es sof tware executing on the processor 52
to generate display w ndows on t he di splay device 12 including video
di spl ay wi ndows. The graphics di spR2y subsystem 56 al so enabl es user -
selection functions fromthe 15 display surface 50 the display device 12
via the nouse poi ntpDRfindeVirfial Screen22- - (ID, object list The audi o subsystem.
62 enabl es software executing on-the "~ procesSor 52 to render audio

data and includes cDisplay MirfulakiScridenves t he (IB)ongpfker 24. The audio
subsystem 62 receives digitized audi o data over ©  the system bus 51 and

- generates a corr espbregi @bjeankistanceudi o si gna(ID list, <all®) dri ve t he speaker

24. .. The data npdem 58 receives inconing digital data streans
over 25 the commuri-ache ORjact krstance For one ERblist #8HP) the digital data

5 Define Instance Order (D list) (for overlapping
objects) o
Move Object Instance | (ID, x,y)
Copy Object Instance (ID, new x, new y)

10 | .Figu're 6 illustrates the software architecture for the computer
system 10 for one embodiment. The software for the computer system
10 includes a client runtime manager 102 and an operating system 100.
The operating system 100 comprises a set of video driver routines 108,
a set of audio dri_ver routines 104, a data modem driver 106, a pointing

15 device driver 110, and a set of display window control routines 112.

The client runtime mana.ger. 102 reads incoming packets from
the video queue 70, the audio queue 72, and the associated data queue
74 using the data modem driver 106. The data modem driver 106
20 man“ages the video queue 70, the audio queue 72, or the associated
data queue 74 and processes the interrupts on the interrupt line 78 to
the procéssor 52. The client runtime manager 102 distributes the
incoming video data from the video queue 70 to the graphics display
subsystem 56 using the video driver routines 108. The video driver.

25 routines 108 enable the client runtime manager 102 to display the
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St reans weosruss8 over the comunication Iine 30 conprise pecrusolidsséet | zed
digital data streans fromthe satellite receiver 14. For anot her

- enbodi nent, the digital data streamrecei ved over the communi cati on
line 30 conprises a digitized representation of the 5 analog video
signal received either by the CATV receiver 16 or the tel evi si on
broadcast receiver 18. ' Thegsdat a nodern 58 enabl es software
executing on the processor 52 to extract the video data, the audio

data, and the; ) 4 | G | a on the
conmuni cati on rfcaneﬁgg‘;ﬁ%ﬁd&gtg s sofvﬁrareﬂ‘eéxe"ut |%8‘1%¢1&t%(gbgﬁgkessor 52
t hereafter di or display on the display
device 12 thrgﬁsglaty‘%%%aé@ ?S%gféé?xsg}agdgﬁkélﬁ subsystem 56. The processor
52 distributes the incomng audio data to the audi o subsystem 62 to
drive the speaker 24. The processor 52 15 extracts the associated data
through the data nibHerdliefit aurtiper froager 102 distréibutes ¢hedheoming dadio
functions specified by the associ ated dat a.

data from the audio queue 72 to the audio subsystem 62 using the

- audio driver routines 104. The audio driver routines 104 enable the
client runtime manager 102 to drive the speaker 24 with the incoming

audio information from the audio queue 72.

10 The client runtime manager 102 reads the incoming associated
data packets from the associated data queue 74 and executes the |
command and control interactive video functions specified by each
associated data packét. The associated data packets are synchronized to
the video and audio packets via the TIME_STAMP in each packet

15  header. The associated data packets from the associated data queue 74
include commands that specify the placement of graphic objects on
the display device 12. The associated daté packets also include
‘commands for placement for graphical windows on the display device
12. The associated data packets also specify graphical objects for -

20 rendering on the display device 12.

The associated data packets also specify selection regions for the
display surface 50 of the display device 12. In addition, the associated
data packets includes commands for execution upon selection of one

25 of the specified selection regions by the mouse pointing device 22.



Figure 3 illustrates the data nodem 58 for one enbodi nent. The dat a
nodem 58 conprises, a data selector 76, a video queue 70, an 20 audio
gueue 72, woapcaesseci at ed data queue 74 and an address filtepctwsesnoessz The
data selector 76 receives incomng digital data streanms over the

communi cation line 30. The data selector 76 extracts the incom ng

digital video data received over the ¢conmmunication |line 30 and

transfers the incomng digital video data into the video queue 70. The 25

data selector 76 extracts the incom ng dipgital audio data over the WO
96/ 10888 : PCT/ US95/ 10662

-17- C L ' Lyl cﬁ%fﬂg? : ' 1.ng digital audio
data into tﬁ%é%dglagu%q%gae . téﬁgg?éec?gfﬂe‘gﬁgé @%E%?t racts the

i ncom ng préfefiidtiin priesl éltt%djﬁhﬁtféﬂhé PRICOWINAOGRAL0 BA thene 30 and

transfers the incom ng associated data into the associated data

?gggfvzg. 5 d;splagr surface 50-or one enbodi nent, the data sel ector 76
packeti ze _

5 The displa_y'window control routines 112 enablé the client
runtime manager 102 to define the video display window 40 according
to the specifications provided by the associated data packets. The
pointing device driver 110 enables the client runtime manager 102 to
detect the selection of one of the selection regions defined by the

10  associated data. |

Figure 7 is a flow diagram -iﬂustrating the functions of the client
runtime manager 102 for one embodiment. The client runtime
manager 102 is driven by interrupts from the data xhodem 58 over fhe

15 system bus 51. At decision block 120,_ the client runtime manager 102
determines whether an incoming video packet is available from the
video queue 70. If an incoming video packet is available at d_eciéion

“block 120 then control proceeds to block 122. At block 122 the client
runtime manager 102 updates the content of the video display 40

20 using the video dﬁver routines 1.08 to communicate with the graphics
display subsystem 56. Thereafter, the client runtime manager 102
‘waits for another infer-rupt from the data modem 58.

At decision block 124, the client runtime manager 102

25 determines whether an incoming audio packet is available from the
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data streans over the communication line 30 fromthe satellite

14.

The data sel ector 76 decodes the header of each incom ng

packet t evoled/rosgs ne whet her. to transfer the inconm ng packesct/o$ss/ioésd
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queue 74.

recei ves
the 15

the video inf
gueue 70. The

i ncom ng di gi tizde

a
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client runtime manager 102 transfers the audio packet payload audio

data to the audio subsystem 62 to drive the speaker 24. Thereafter, the
client runtime manager 102 awaits another interrupt from the data

modem 58.

At decision block 128, the client runtime manager 102
determines whether an incomixig associated data packet is available in
the associated data queue 74. If an associated data packet is not
available from the associated data queue 74 then the client runtime

manager 102 waits the next interrupt from the data modem 58.

If an associated data packet is available from the associated data

queue 74 at decision block 128, then control proceeds to block 130. At

- block 130, the client runtime manager 102 reads the associated data

packet from the associated data queue 74 and performs the interactive
command and control functions specified by the incoming associated
data packet. Thereafter, the client runtime manager 102 awaits the

next interrupt from the data modem 58.

over
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- 18- i ncom ng associ ated data into associ ated data packets in the

associ at ed dat a queue 74. - The data sel ector 76

gener at ewan6/mos8®rr upt to the processor 52 5 over an i ntRCT/USHS/IDé62e 78
each tine an incom ng packet is placed in ei ther the video queue 70,
t he audi o queue 72, or the associated data gqueue 74. The interrupt to
the processor 52 on the interrupt line 78 causes the processor 52 to
read -t he inconming packets fromthe video queue 70, the audio queue
72, ‘and the associ ated data queue 74 ove#26-10 the system bus 51. The
processor 52 then distributes the incom ng vi deo packets fromthe
video queue 70 to thgtﬁEES?ﬂltfs@réiééiﬂh@)’cample arfaipentdritiofofded Arerate a
video image in the video window 40. The - processor 52 distributes the

i nconmi ng audi odisptégedatatmt}inedw{mt?t)surface 56 witgls isgertetated dndsre t he speaker
24. The processor 52 reads'the i ncom ng assoclated data packets from
the associ at edcafrtent poogranmmer controhwith Hthe tpchigues desaribedibereinmmand and
control functions specified.in the inconm ng associ at ed data packets.
The -address filter 75 contai ns a data stream address for the corrput er

ot corrosgond {0 (oD {GIeEPIng. AGRRAHON ChAinERpan hes been Aes s hir cas
may be written, by I;e}?ere?\cg (fg ﬁgcxf c2exeﬂbelafj)%&bsocﬁﬁ1%ﬁs thereof. It will,
however, be evident that various modifications and changes may be
made thereto without departing from the broader spirit and scopé of
the invention as set forth in the Appended claims. The specification
10 and drawings are accordingly to be regarded as illustrative rather than

a restrictive sense.

i .



addr ess may specify the sane address of the data stream or the
destinati on address of the conputer system 10 for the data stream 25

WO 96/ 10WQe6/10888 | PCT/US95/10662
PCT/ US95/ 10662 . -10-
Figure 4 illustrates a digitized representation of an anal og vi deo

signal received by the data selector 76 fromeither the CATV receiver
16 or the television broadcast receiver 18 for one enmbodiment. The —

i ncoming digitized video. signal on the €fmunicati Oglmlﬂﬂl mlusll?lﬂ IH g}Prgigﬁ

a series of video frames. Each video frane conprise

lines that carries both video and audi@QLAmMsor mation. L Eachsvi frame
further conprises a vertical blanking interval. The vertical bI ‘anki ng

i nterval carr What iseclabmed isit ed data that corresponds to the video

and audio information for each video frame. 10 : Figure 5
Illustrates the packetized digital data streamreceived by the data

sel ector 76 oyer the co ication. line 30 f one, enbodi nent. The

i ncom ng packétize Hgar}oa&ravwnsmmq%éplay image, comprising the

5 steps of:
receiving a video data stream and an associated data stream
. “corresponding to the video data stream;
displaying'a video image defined by the video data stream on a
display device and performing an interactive command function

10  specified by the associated data stream.

2. The method of claim 1, wherein the video data stream is
received during a series of scan intervals of a video frame and the
associated data stream is received during a vertical blanking interval

15 of the video frame.

3. The method of claim 1, wherein the video data stream and the

a_ssociated data stream each comprise a series of digital ;

communication packets, each digital communication packet having
20 an identifier that indicates the video data stream or the associated data

stream.

4. The method of claim 1, wherein the interactive command

function comprises a command that specifies a set of parameters that

-
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comruni cation |ine SWpacket 80, an audi o packet 82, 15
and an associ ated dat acket 8 : The vi deo packet 80, the
audi o packebe/figss and D!ﬁ W packet 84 epclhusmnpésse a

packet header and a p packet header of t he vi deo
packet 80, the audio packet L82 and the 20 associated data packet 84 each

include a time stanp (Tl MESTAMP) t hat synchroni zes the video, audio
and associated data carried in the packets 80-84. - The
vi deo packet 80 includes a video payl oaggthat provides 25 di g| tal video
data for .display in the video display w ndow 40. The WO 96/ 10888

PCT/ US95/ 1066 s an area on a display surface of the display devi video
packet 80 is |a el’rl.ﬂl ?e as pac%‘ F 1yhat carries vFg X%atgg ?/rthe

placement of a wdeo display window that contams the video image.

- 5. The method of claim 1, wherein the interactive command -
5 function compnses a command that specxﬁes a set of parameters that
determines an area on a dxsplay surface of the dlsplay device for

placement of a graph1ca1 object that corresponds to the video image.

6.  The method of claim 5, wherein the interactive command

10 function comprises a comma_nd that specifies a set of pixel data or
graphical description commﬁnds that correspond to the graphical
object. '

7. The method of claim 1, whereih the interactive command
15 function comprises a command that specifies a set of parameters that
determines an area on a display surface of the display device for

placement of a selection window that corresponds to the video image.

8.  The method of claim 7, wherein the interactive command
20 function comprises a command that specifies an interactive command

that is performed if a user selects the selection window.

9. A method for creating a dispiay in a computer system,

comprising the steps of:
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'V|deo i dentifier (VIDEO._ID) ﬁﬂ-—t—hfﬁaelee{——header The audi o
~packet 82 includes an audio p er to - 5 the audio
subsyst e'WO426ne888lr i ve t he speimlm WH,EEEBO packet 82 PET/USS/10662
irdentified as a packet that carries by the audio identifier .
(AUDIO_ID) in the packet header . The associ ated data packet
84 includes an associated data 10 payload that specifies interactive

vi deo conmand and control . . functions for the conputer system 10. The
associ ated data packet 84 is . | dentp9- ed as a packet that carries
associ ated data by the associ ated data identifier (DATA_ID) in the

packet header. Jréceivin\; a vidl€s stehf ardR0FAtIRR éam SHRcRHIZE R S thelat @

streamis carried la a chromanance key, a sideband transm sslon or

an audi o sub video straam, ¢he data stread speeifyiig &hl%a@loﬁii@g?a}ﬂh@ipw' cont ai ns
commands that performt he foll owi ng functions: 1) Specify

coordi nate sc&be;imand; 2) Video screen p05| t i on and scal i ng
3) Screen background col or Screen background pattern
5) Text 25 wyeratmg:émose@mde by the data gtreammnontoi ait h box)

5 portion of a display screen of the computer system;
performing a graphical operation on the computer screen

defined by the command.

10.  The method of claim 9, further comprising the steps of
10 receiving an audio stream synchrdnized to the video stream and
playing the audio stream through an audio subsystem of the

computer system.

11.  The method of claim 9, wherein the video stream is coded in a
15 series of video scan intervals of a video signal and the data stream is

coded in a series of nonvideo scan intervals of the video signal.

12.  The method of claim 9, wherein the data streém specifies a
graphical object for display on the display screen.

20
13. | The method of claim 9, wherein the graphical command

specifies a color palette for the display screen.

14.  The method of claim 9, wherein the graphical command
25 sp'eéiﬁes‘ placement of a graphical object on the display screen.
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7) Font, size and color for text 8) Graphic/icon for display &
9) Display graphic/icon at position with scale 10) Ordering of

gr aphi c/ Wa96/1088s for |ayering on the screen 30 1BQT/O%SSI10662hei ght

and width and position of a sel ect | on regi on . WD 96/ 10888

PCT/ US95/ 10662 -21- .

12) Define command to be perforrred when sel ectlon regl on sel ected

adtirces and IMNIRMENELHN ® e a§$%232°2‘322?f o< the address of Che

receiver (with®suttable cdding =~  for "all" and sub-groups of possible
receivers) and. the identifier marks this as a display command (as
opposed to other data that is -~ synchronized with the video or audio).
10 . 15.  The method of claim 9, wherein the. graphlcal command

specifies a set of parameters that define selection reglons on the

display screen.

16. The method of clajim 15, wherein the graphical command
specifies a selection device for picking the selection regions on the

display screen. o _ ' _ ‘

10 17. The method of claim 9, wherein the graphical command
specifies text for display on the display screen.

18.  The method of claim 17, wherein the graphical command
specifies placement and format of the text including font, color, and

15 point size. -

19.  The method of claim 9, wherein the data stream comprises a
series of d_aita packets and wherein the step of receiving a video stream
and a data stream synchronized to the video stream includes the step

20 of ﬁftering the data packets accordihg to a destination address of each
data packet. - ' |

20.  The method of claim 9, wherein the data stream comprises a
series of data packets and wherein the step of receiving a video stream
25 and a data stream synchronized to the video stream includes the step
. e
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"One possi bl e |rrpl errentatlon—ef—t—he—&be#e—f—uﬂc—u ons ‘i s illustrated by

the follow ng "object orlent . Defi ne (bj ect
Type: T¥NQ96/10888hi c, |con, H!ﬂ ﬂjﬂ/‘!neo 15 W nd&A/US9IS/10662
Sel ecti on Regi on, Execution st Cont ent :

<appropriate to object type> ‘Attributes: <appropriate to
obj ect type: for exanple, text 20 -
attributes include font, size, color> I nstanti ate Obj ect
Background: Transparent, solid color, -31- r epeat ed obj ect (pattern)
Foreground: Visible/lnvisible 25 Location: <x, y>
Si ze: <xy> of filtering the data p&i@tsaccxding>to a source addredSadfieach afata di nat e
scal i ng (low x, high x Yow y, highvy)
packet. '
//,/.
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WD 96/ 10888 ' PCT/ US95/ 10662

-22- Define Virtual Screen (I'D, object Ilist)

Di spl ay VWQ 9641088 cen (1D, on/off) Free ORGMNSSHa62NCce
(IDlist, <all>) Cache (Object Instance (IDlist, <all>)

5 Define Instance Order . (ID list) (for overl apping

obj ect s) Move (bj ect |nstance (ID, x, vy

Copy. bj ect | nst.ance (1D, new x, newy) 10 Figure 6
illustrates the software architectLﬂésfcw t he conputer - system 10 for
one enbodi nent. The software for the conputer system 10 includes a

client runtinme manager 102 agd
system 100 conprises a set of?
audi o driver routines 104, a
driver 110, and a set of displ ontrol routines 112

The client runtime manager 102 m ng packets from t he video
gueue 70, the audio queue 72, and tlhe associ at egy data queue 74 using
the data nodem driver 106. The data|nmodem drively 106

n_operating system 100. The operating
r routines 108, a set of
river 106, a pointing 15 device
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20 mamanages the video queue 70, the audio queue 72, or the associated
data queue 74 and processes the interrupts on the interrupt line 78 to
the proceN@P6/L0888 The c|jent runtine manager 102 di stri but cRCTHENS10662
i ncom ng video data fromthe video queue 70 to the graphics display

subsystem 56 using the video driver routines 108. The video driver 25

routines 108 enable the client runtime manager 102 to display the WO
96/ 10888 . _ 2/8 PCT/ US95/ 10662
-23- incomng video data streamw thin the video wi ndow 40 on the
di splay surface 50 of the display device 12. The client
runtime manager 102 disnribut s—t e T™Teconrny audro— -5 —data fromthe audio
gueue 72 topthe—audi o' subsystem 62 usi ehe audi o dfliver routines
104. The aublig dfiverlroutines 104 enabld the client jrunti me manager
102 to driveomasg aker 24 vviththeinpom'ng |
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audi o information fromthe audio gqueue 72. 10 The client runtime

manager 102 reads the incom ng associ at ed data packets.fromthe
associ at edV9488cue 74 and executes the command andPELEBI0662
interactive video functions specified by each associ at ed data packet.
The associ ated data packets are synchronized to t he video and audio
packets via the TI MESTAMP in each packet 15 header. The associ ated data
packets fromthe associ ated data queue 74 - include commands t hat

speci fy the placenment of graphic objects_on t he display device 12.
The associ ated data packets al so i ncl udfg® commands for placenent for
graphi cal wi ndows on the display device 12. The associ ated data
packets al so specify graphicalobjects for 20 rendering on the display
device 12. The soci at ed data packets al so specify selection
regions fortthe |~ T displray suarface 50 of "the di splay device 12. In
addition, th ssPciated dat a packets includes comuands| for execution

upon sel ecti n\of' one 25 of the speci fi eq®sel ecti on regions Py t he nouse
poi nting deJiee-2R~ WO-06/10888 e 1 .
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- 24- The associ ated data packets al so include commands for the
presentati onagl acenent and sizing of the video w ndow 40 on the

di,;spl ay si¥@ The di spl ay wi ndow cont r PCHBSR5(1E3 112
enabl e the client runti me manager 102 to define the video display
wi ndow 40 accordi ng . to the specifications provided by the associated -
dat a packets. The poi nting device driver 110 enables the client
runti me manager 102 to detect the selection of one of the selection
regions defined by the 10 associated data. Figure 7 is a
flow diagramillustrating the functions of the client runtime
manager 102 for one enbodi nent. The clgent runti me . manager 102 is
driven by interrupts fromthe data m)dem 58 over the 15 system bus 51. At
deci sion block 120, the client runtine manager 102 det er m nes whet her
an incom ng video packet is available fromthe -video queue 70. If an
i ncomi ng video packet is avail@ble at deci *or&) bl ock 120 then control
proceeds to block 122. At bl ock 122 the clilntg runti me manager 102
updates the content of the video display 40 E
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20 wusing the video driver routines 108 to communicate with the graphics

di spl ay subsystem 56. Thereafter, the client runtine manager 102 :

waits for WOP6HEES| nterrupt fromthe data nodem 58. PCT/US95/10662

deci sion block 124, the client runtinme manager 102 25 determ nes whet her an
i ncom ng audi o packet s available fromthe WD 96/ 10888

PCT/ US95/ 10662 . - 25-

audi o queue 72. If an incom ng audio packet is available fromthe

audi o queue 72 then control proceeds to block 126. At bl ock 126 the

client runtinme manager 102 invokes tg?ﬁ audi o driver routines 104 to

pl ay out the incom ng audi o packet t he audi o subsystem 62. The 5

client runtime manager 102 tragnsfers the audi o packet payl oad audio
data to the audi o subsystem § to drive the speaker 24. Thereafter, the

client runtine ger ] vet--G—aRroi-Ret—-Rt-Qi-tpt—++om t he dat a
nodem 58.
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10 At decision block 128, the client runtinme nmanager 102

det erm nes whet her an incom ng associ ated data packet is available in
t he associWPOH1IBa queue 74. If an associated data packet PETH§95/10662
avai l able fromthe associ ated data queue 74 then the client runtine
manager 102 waits the next interrupt fromthe data nodem 58. 15

| f an associated data packet is available fromthe associ ated data
gueue 74 at decision block 128, then control proceeds to block 130. At
bl ock 130, the client runtine manager 102 reads the associ ated data
packet fromthe associ ated data queue 74 and perforns the interactive 20
command and control functions specified by the incom ng associ ated
data packet. Thereafter, the client runtinme manager 102 awaits the

next interrupt fromthe data nodem 58. 6/8 WD 96/ 10888
PCT/ US95/ 10662 ‘ - 26-
Figure 8 illustrates an exanpl e arrangenent of video and
=
[—]
i
§ £
[ L=
> S o
75} “?xocu
w0 —P=UVian
g | |£EE°
< A3
g &
) =
$=t
St S 7]
23 2
— > 0 £ R ‘..%Dg O
052 .Eev—i Q)
oy O C .= T
@ o ~ %
£, > - k=
§ ooy Hy
_eﬁgﬁ < ,
g J’
@)
et
«——>{ 0 Ex g?g
Q3D 2“‘:1‘1
5 28 =0
5 A <
< Q




di splay data on the display surface 50 which is generated under

content programmer control with the techniques described herein. 5

I n the for?@b‘l‘ﬂ@sﬁpem fication the invention has been descr PE&AS9S/10662 wi t h
reference to specific exenplary enbodi ments thereof. It wll,

however, be evident that wvarious nodifications and changes nay be

made thereto W t hout departlng fromthe broader spirit and scope of

the invention as set forth in the appendedyﬁjalns The specification 10
and drawi ngs are accordi ngl pe~{egarded as illustrative rather than

a restrictive sense. *C LM S * 27| _

CLAI V5 1. A_net hod for. 0 a video display inage, conprising the
steps of: A '

5

Video

Update Video
Packet

Yes =P pisplay Window | ~ 122

Play Out To
Audio ~
Subsystem 126

Yes

v

Read The Associated Data And
Perform The Specified Function ~ 130

Figure 7



r‘eceiving a video data stream and an associ ated data stream corresponding
to the video data stream the video data stream and the associ ated data
stream e 96/00888i si ng a series of digital communication pREKUSE/10662chH

di gital communi cation packet having an identifier that indicates the video
data streamor the associated data stream the video data stream being
received during a series of scan intervals of a video frane and the

associ ated data stream being received during a vertical blanking interval
of the video frane; and ~ displaying a video image defined by the video
data streamon a display device and performng an interactive comand
function specified by the associated data stream the interactive conmand
function conprising a command t hat specifies a set of parameters used for
configuring a video display wi ndow t B48 contains the video i mage. 2.

The nethod of claim1, wherein the interactive command function further
conprises a command that specifies a set of paraneters that determ nes an-
area on a display surface of the display device for placenent of a

gr aphi cal object that corresponds to the video imge. 3.  The nethod of
claim?2, wherein the interactive &b d function further conprises a
command that specifies a set of pt &8 apa or graphical description
commands .-t hat correspond to the gr Q@ﬁééﬁ obj ect. 4, The net hod of
claim1l1, wherein the interactive dfunction further
- = O
5ES™
@ &
/4 \
>
3
0
50 3
=}
23 P
| ]
3 2 5 ]
O 5 '58
k- 2 S §O
g o > iI:
= B2
> .5
% g
= 2

50



‘conprjses a conmmand that specifies a set of paraneters._that determ-nres—an
area on a display surface of the display device for p REELM’EMENTaSHEET
sel ection wi ndow that corresponds to the video image.
REPLACENMENT SHEET 5. The nethod of claim4, whefeiln ﬁ?j#k g'4gigac i ve
command function further conprises a comrand that spegi fi I nt'eragt|ve
command that is perfornmed if a user selects the sel ect}i Qnw-nRdow A
met hod for creating a display in a conputer system cd rrprl sing the step
of : receiving a video stream and a data stream Syaehronrzed TO L he
video stream the data stream specifying at .heast one graphi cal command,
the data stream al so speci fy| ng a graphl caI Obj ect for di spl ay on a portion
of a display screen, cHMFENIEPREERANHNE BNy . \Ldeo scan
intervals of a vi deo si gnal ano “the data stream he ng code in a Series of
nonvi deo scan intervals of theDigEeSISIRad-A i g an audi o
stream synchroni zed to the video stream and pl ayl ng the audl 0 stream

t hrough an audi o subsyMETHODAND cSYSTEM { FOR SONEIGUREING: A DISPLAY

J

BACK . 1
1 FIELD OF THE INVENTION:

The present invention pertains to the field of computer
systems. More particularly, this invention relates to the coordination
10  of video and audio data streams usixtg associated data streams to
enable content programmer control of display and selection functions

for a video system.

2. BACKGROQUND:
15
In prior television systems, a video content programmer
typically controls the entire video display screen by selecting the video ; -
programming, the presentation of the video programming, and the -5~
programming flow. Typically, such a content programmer maintains

20 total control over the coloring, the style, and the presentation of

images on the video display screen.

In contrast, the presentation of video on a computer system is
typically limited by an operating system's styles and conventions. A

25 typical operating system for a computer system imposes a particular




generating a video scene defined by the graphical objec IO 20 B B
data streamonto the portion of the display screen of tﬁmgﬁmﬁm’gsﬂ
and perform ng a graphical operation on the portidgnfof the displa

n
screen defined by the at | east one graphical conmand. 78 1TheAarR™998d| 0
i
e

6, wherein the at | east one graphical conmand speqiflies a col or
e for the portion of the display screen. 8. Th trod—of—ttar m
fherein the at | east one graphical commamg-specifies jpl acenent of the
o scene defined by the graphical object specified in the data stream

0 the portion of érhgng&}z ﬁl é&‘i‘@eﬂecex P16 trgﬁﬁegelthréoﬁxcmg}iﬁ b

wherein the at Ieas one g cal commn specifies a set arameters

that define sel ectjq Eﬁiaﬁ)@é tAB RS PRE lsiySenPfiotdiRr dhé Rbaymaai@edn 1ind 0.
The nethod of claim9, erein the at | east one graphi cal command

30.

5 The television broadcast receiver 18 enables reception of an
analog video signal transmitted over the air through an antenna 26.
The television broadcast receiver 18 receives and demodulates the
incoming broadcast analog video signal, performs analog to digital
conversion on the analog video signal to generate a corresponding
10  digital video signal. The television broadcast receiver 18 transfers the
incoming digital video signal to the computer system 10 over the

communication line 30.

For one embodiment, the computer system 10 receives the
15 packetized digital data stream from the satellite receiver 14 over the
communication line 30. The computer system 10 extracts the video
data packets from the incoming packetized digital data stream and
generates a corresponding video image in a video window 40 on a =
display surface 50 eJ':F%he display device 12. The computer system 10 ‘
20 also extracts audio data packets of the incoming packetized digital data
stream on the communication line 30 and generates a corresponding

analog audio signal to drive the speaker 24.

The computer system 10 extracts associated data packets of the

25 incoming packetized digital data stream on the communication line
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29 specifies a sel ection device for picking the sel ectri-ea—
portion of the-tisptay—sereen——11. The nethod of cl

BACEMENT, SHE

| east one grap ifies text for displayjofi-ihe portion pf
the di spl ay scrﬂﬂ 'Dﬂw Bﬂj[ret hod of claim1l, whedeiin {heisH 19 bne
gr aphi cal conma ment ar¥ f or mat of th ext inc c?gra\g

font,-col or, and point si ze The net hod of cl ai - ' dat a
stream conprises a series of data packets and wherein ffhe step of receiv|ng
a video sk and a data stream synchronized to the vi es
the step tering the dat a packets according to a destination address
of each data packet. f ThE met hod of claim6, wherei n the data stream
conprises _a series o ata ets rein the ste [

vi deo strdam ar’l’dm&twg rsP’ %3?n‘6& FHSP '('ba%émm% ﬁ g%u néc}?uges

the step of fi L't-%c?erlwﬂg 4 DRt adtaRAFdaRt and8CPhsididhtbd duts GiFcatn dBfesponding

each data packe
to the video data stream, the video _data stream and the associated data stream

each comprising a series of digital communication packets, each digital
communication packet having an identifier that indicates the video data stream or
the associated data stream, the video data stream being received during a series
of scan intervals of a video frame and the associated data stream being received
durlng a vertical blanking interval of the video frame; and

displaying a video image defined by the video data stream on a display
device and performing an interactive command function specified by the
associated data stream, the interactive command function comprising a command
that specifies a set of parameters used for configuring a video display window

that contains the video image.

2, The method of claim 1, wherein the interactive command function further
comprises a command that specifies a set of parameters that determines an area
on a display surface of the display device for placement of a graphical object that
corresponds to the video image.

3. The method of claim 2, wherein the interactive command function further
comprises a command that specifies a set of ‘pixel data or graphical description

commands that correspond to the graphical object.

4, The method of claim 1, wherein the interactive command function further
comprises a command that specifies a set of parameters that determines an area
on a display surface of the display device for placement of a selection window

that corresponds to the video image.

| AMENDED SHEET




15. A nethod fw—-pr a_video display image, conpr REM@EMENT&%}EE)T :

recgei ving a video ta stream an N associ ated data strg
to the video dat " spl aying a video inage d
vi deo data strea ’ ”M'”WI ce; and per f ornj np
command function speC|f|ed by®t he dssocm&ed data stream

I nteractive command function conprises a command that specifies a set of
par amet er $.t hatTheometbod afhelaino #, i wherein dhe dfteraaive dmmm

determ ning an_area on a d | a rface, of the display,device r )

bl acenent OmBIISgsd pRIRash IR heRHies 5t FEeiBHYS oGP halds Rertasmed if g6
A net hod f&%r%&%@’cé%éelgbﬁﬂ Wnddw conputer system conprising the steps
of : recerving a video stream and a data stream synchroni zed to the
video stream wherein the data stream specifies a graphical object for

di splay on_a display screen, the data sfream specifying at |east one

gr aphi cal &omefhdnethod for geeating ? AisPlaw ingR SOBMRS SNteme FORPTISIRG the steps
stream ontg.a portion of a

receiving a video stream and a data stream synchronized to the video
stream, the data stream specifying at least one graphical command, the data
stream also specifying a graphical object for display on a portion of a display
screen, the video stream being coded in a series of video scan intervals of a video
signal and the data stream being coded in a series of nonvideo scan intervals of
the video signal;

receiving an audio stream synchronized to the video stream and playing the
audio stream through an audio subsystem of the computer system;

generating a video scene defined by the graphical object specified in the
data stream onto the portion of the display screen of the computer system; and

performing a graphical operation on the portion of the display screen

defined by the at least one graphical command.

7. The method of claim 6, wherein the at least one graphical command

specifies a color palette for the portion of the display screen.

8. The method of claim 6, wherein the at least one graphical command
specifies placement of the video scene defined by the graphical object specified in

the data stream onto the portion of the display screen.

9. The method of claim 6, wherein the at least one graphical command
specifies a set of parameters that define selection regions on the portion of the

display screen.

10. The method of claim 9, wherein the at least one graphical command

Pt
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(V) B P L b

di splay screenofthe—ecenputer—systen and perform ng a rapﬁlmcr' )

operation on th defined by the graphical commrpdmig‘m%qir
t he graphi cal cﬁmnmmmlgwme configuration of the vijJddo scene. 7.
A nmethod for creatingia | In a conputer system congrist+rg-the-siep
of : receiving a video stream and &%data stream synchroni zed to the
vi deo stream_the data, stream specifyi ngmgt | east one grapht calr_comrarmd;
gener at i ngPeFifiesaselecinn deyicadar picking ﬁalegtmeaﬁglfens cgrathmpottmhgf tﬁae
di spl ay sg; e conputer system and perform ng a graphica
opelr[)at?/onaltgﬁ%phéegr%%'tr']fputer screen defined by the graphical conmand, wherein
the graphical command controls the configuration of the video scene

i ncludi ng specifying a set of paranmeters that define selection regions on

t he di spl &}- scTbenmethag of slaimx ifodwhereinr the iatgleastiians agyaphical cogvualgd
system c -4 S t teps of; . receiving a video stream and a data
s%/r eam sy%%% g%ﬁ tjﬁgdfsr?g&/?ﬂége EPF‘é%[hPP digRfay $'P8%m speci f yi ng at

| east one graphi cal command; generating a video scene defined by the
data streamonto a portion of a display screen of the conputer system and
per f or m n42a gFfhghnethod mdr alairon1dn whereborthet atr Ieasg er];me c@aéﬁt))hﬁealhbynﬁhaP]d :
raphi cal _co nd, wherein . the graphical qperatio efine t.he graphica
gomPrand c%ﬁﬁ?%%PPHS"P&EﬁPQﬁHPQBH gPe feed '85'53'6'95 teClRk aNd PRJNE siS: f yi ng

a

13. The method of claim 6, wherein the data stream comprises a series of data
packets and wherein the step of receiving a video stream and a data stream
synchronized to the video stream includes the step of filtering the data packets

according to a destination address of each data packet.

14. The method of claim 6, wherein the data stream comprises a series of data
packets and wherein the step of receiving a video stream and a data stream
synchronized to the video stream includes the step of filtering the data packets

according to a source address of each data packet.

15. A method for providing a video display image, comprising the steps of:

receiving a video data stream and an associated data stream corresponding
to the video data stream; S

displaying a video image defined by the video data stream on a disp.lay
device; and

performing an. interactive command function specified by the associated
data stream, wherein the interactive command function comprises a command
that specifies a set of parameters that controls the configuration of the video
image including determining ah area on a display surface of the display device for

placement of a graphical object that corresponds to the video image.

16. A method for creating a display in a computer system, comprising the steps

1 AMENDED  SHEET




sel ection device for pickimg setection regions on the di spF‘fé‘f.;éhEé’En\%SHEET

det er m nes e display screen for pladerfent of the

vi deo scene. ]H"I"ﬂlmlamﬁ“ﬂiﬂmrqreati ng a display in a dorputgrysy 653N
: il A

conpri sing the steps oft: s #fedeiving a video streamandja data stream
synchroni zed to the video stream the da&0a stream speci fyijng—at—-east—one
gr aphi cal gommand; generating a video scene definedjfby the data

stream on?® a portion of a display screen of the conputer System ang
performng a g el td C t _
gr aphi cal comrgén%%wlﬁﬁear gﬁﬁé(?héépé&r@p rlwc]:ﬂ %%g;)ngtaﬁerc? nioérﬁ'r%@rcg'%%%cgetgo%‘? g‘ﬂ&%?l on
of the visteearacanheiaie|thdi dgtadetream spedfips o ejraphicalnebjeet "Rt displaPeoh ext
i ncluding font, color, and point size, = 20. A nethod of configuring a
di spl ay c@ﬁBWﬁ%@@nf the datasteaam specifying at least poetgraphisal corampwng; f r ane
froma transm béﬁér'ating a video scene defined by the data stream onto a portion of a
display screen of the computer system; and
performing a graphical operation on the computer screen defined by the
graphical command, wherein the graphical command controls the configuration of

the video scene.

17. A method for creating a display in a computer system, comprising the steps
of:

receiving a video stream and a data stream synchronized to the video
stream, the data stream specifying at least one graphical command;

generating a video scene defined by the data stream onto a portion of a
display screen of the computer system; and

performing a graphical operation on the computer screen defined by the
graphical command, wherein the graphical command controls the configuration of
the video scene including specifying a set of parameters that define selection

regions on the display screen.

18. A method for creating a display in a computer system, comprising the steps: -
of: |

receiving a video stream and a data stream synchronized to the video
stream, the data stream specifying at least one graphical command;

generating a video scene defined by the data stream onto a portion of a
display screen of the computer system; and

- performing a graphical operation on the computer screen defined by the

graphical command, wherein the graphical operation defined by the graphical
command controls the configuration of the video scene including specifying a

selection device for picking selection regions on the display screen and determines

| AMENDED SHEET




receiving a command—fromthe transmtter; configurin

the at | east a

according to the 'ﬂigmd wherein the command controls t he |REREAGENEN

di spl ay |nclud|n
di splaying the at |east a portlon 'of theivi deo frame. 21

mmm,geo frame, the step of con |gur|n'g the 1
ngi ng a screen background cclon;;',m,qﬁﬂggs
A met hod o

configuring a display conprising: recei ving at | east ja*port+romr-of

vi deo fraf® areapndherdisplay iscegen for placenardiofithg vadem stened

romthe

A

transmtter; configuring the display according to the comnmand,
wherein the command controls the configuration oflthe at&&ﬂ
t he videoqbra f ' C S

Changi ng. o sor cemeeokegeREuRg, dieblel 18 g PR Krerl Lbiipting WoZdiEps
portion obf:ithe V|deo frane 22. A net hod of conflgurlng a displ ay
conpri si ng: e|V|
transmtter;

ayl ng eas

n | east ,a portion of a video frame from a
recelvmg wdegJ stream and a F2iata stream synchronized to the video

stream, the data stream specifying at least one graphical command;
generating a video scene defined by the data stream onto a portion of a
display screen of the computer system; and
' performing a graphical operation on the computer screen defined by the
graphical command, wherein the graphical command controls the configuration of
the video scene including determining placement and format of the text including

font, color, and point size.

20. A method of configuring a display comprising:

receiving at least a portion of a video frame from a transmitter:

receiving a command from the transmitter;

configuring the display according to the command, wherein the command
controls the configuration of the at least a portion of the video frame, the step of
configuring the display including the step of changing a screen background color;

and

displaying the at least a portion of the video frame.

21. A method of configuring a display comprising:

receiving at least a portion of a video frame from a transmitter;

receiving a command from the transmitter;

configuring the display according to the command, wherein the command
controls the configuration of the at least a portion of the video frame, the step of
configuring the display including the step of changing a screen background
pattern; and

displaying the at least a portion of the video frame.

AMENDED  SHEET
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receivi ng a comn:mri frnmthe transmtter; configuring the display

according t wherein the ¢ m"rand controls the |QREPM AGEMENTSHEFET
t he at Ieast a pglml rm! um la,l 'I!leo f_rarre the step of confji ‘
di spl ay *i ncl udi n pl'ayi ng text; and i gpl ??? ﬁgRt'xESs at
| east a portion of the vi deo ¥ rane. 232 A nethod of conffiduri g :

di splay c ri sing receiving at |least a portion of |a !deoframe
f roﬁ1 ayt rggpm {'\t’EFthOd of configuing,a ﬁlgfpéa\cmansmgr omthe tragnsmtter;

configuring th r.di t -
control s the c%ngm'ﬁé gtlle%%€§ pqrﬁgng([? ﬁg? %?"b%?'{olnbﬁ 5‘1‘"5["1\'&19% deo frane,
the step of com‘cerwﬁg agdrivafld TRdrAthe RFdnispiifier;t he step of displaying a text
box; and di splaying the at |east a portlon of the video frane. 24.

A met hod of cof@nfiguringgthe displavagcearding to the commandewdieréingthet comasand

ortion r oma.tra recei vin a onmand rom
!to he trans‘%ﬁ"ﬁ{&gqﬁg on"Hﬁng%] ‘?'bﬁfﬂ?ﬁg Fiﬁ?siilas%?'a'yna?:fcmedwﬁ ][f f
wher ei n t eshfrfuRRy theCdibpla hﬁclhb aPRfdtey ot dishlayithg i east a portlon 0
the video frame, the st% y com‘gl guri ng theéﬂ??@p ay |nc udi ng the step of
changing a texdispbmngsﬂweal; leasmla portion df the wigeadrarne. at | east a portion of
the video frane. 25. A nethod of configuring a display conprising:
receiving at least a portion of a video frame froma transmtter;

23. A method of configuring a display comprising:

r—

receiving at least a portion of a video frame from a transmitter:

receiving a command from the transmitter;

configuring the display according to the command, wherein the command
controls the configuration of the at least a portion of the video frame, the step of
configuring the display including the step of displaying a text box; and

displaying the at least a portion of the video frame.

24. A method of configuring a display comprising:

receiving at least a portion of a video frame from a transmitter;

receiving a command from the transmitter;

configuring the display according to the command, wherein the command
controls the configuration of the at least a portion of the video frame, the step of
configuring the display including the step of changing a text font sized; and s

displaying the at least a portion of the video frame.

25. A method of configuring a display comprising:

receiving at least a portion of a video frame from a transmitter;

receiving a command from the transmitter;

configuring the display .according to the command, wherein the command
controls the configuration of the at least a portion of the video frame, the step of
configuring the display including the step of changing a text font color; and

displaying the at least a portion of the video frame.

sare cte:

“ AMENDED  SHEET




receiving a command fromthe transmtter; configuring the_ di apL
according to the c omand control s t ety

the at |east a portl m rarre the step of C(l'. “""’7"‘-&'—"- e ';
di spl ay -i ncl udi ng th g a text font col or;} o -
di splaying the at | eas t heaavi deo frane. “ 7“@8‘”’\ l.

nmet hod of configuring a d| spl ay corrprl si ng: recei vi 1&_ | at | egst_a
portion of a video frane froma transmtter; recei v} ng a conmand frorf

t he trans tter onf accor di ng {0 _the cerratrd:
wherein t m&h%%HfPBP ‘f"ng gc#ﬁ‘ﬁﬁﬁ?&ﬁ%%'lﬂ the at least a portion of
the video f ran?ecé\hﬁg%‘ﬁ@aéifa 6é?ﬁifoh%fré Wjeb*'l’?arﬂbsfpérﬂ% trARSMfttdly the step of
di spl ayi ng an icon; di splaying the at |east a portion of the

vi deo frane. r@ﬁelvmg mmmandffromnmegmammgltmrdl splay conpri si ng

i vin I . a.poriiop Qf a video frame froma tr tt
receiving at ggﬁ |gur|rE)g tﬁe cﬁs;ﬁay accor (F ing to the command, w errtralm the command

controls the configuration of the at least a portion of the video frame, the step of
configuring the display including the step of displaying an icon; and

displaying the at least a portion of the video frame.

27. A method of configuring a display comprising:

receiving at least a portion of a video frame from a transmitter;

receiving a command from the transmitter;

configuring the display according to the command, wherein the command
controls the configuration of the at least a portion of the video frame, the step of
configuring the display including the step of ordering graphic items for layering on
the screen; and

displaying the at least a portion of the video frame.

28. A method of configuring a display comprising:

receiving at least a portion of a video frame from a transmitter;

receiving a command from the transmitter;

configuring the display according to the command, wherein the commands _
controls the configuration of the at least a portion of the video frame, the step of
configuring the display including the step of defining a height of a selection region;
and

displaying the at least a portion of the video frame.

29. A method of configuring a display comprising:
receiving at least a portion of a video frame from a transmitter;
receiving a command from the transmitter;

configuring the display according to the command, wherein the command
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receiving a command fromthe transmtter; configuring the display
according to the command, wherein the conmand control's the configuration of
the at |least a portion of the video frane, the step l m“m “l gM“

di splay-including the step of ordering graphic i temsﬂ mﬂ g t he
screen; and displaying the at |easta a portion of the Wi deo’frhane.

28. A nethod of configuring a display conprising: - recei ving at | east
a port i oncemtralsvihgeeorifiguration ofhthe tat deastia pertion of the videei in‘amng, ihe stemod

fromthe tr smtt ng i ing th spl a to the
conmand, 9&?1'% 1rng ﬁéé gﬁm?é'n'%ﬁjéimﬂgﬂlﬂ §t%lpn%fe‘3%#r‘f?'8§@\r/ ‘&‘E‘?‘% Wé‘t'ﬁf‘ egiay 5
portion ofhghe video frame, the step of configuring the d| spl ay including -
the step of defining a height of a selection region; and di spl ayi ng
the at | east adisplayingthd at least agwotion afrehe vidd®. frahenet hod of configuring a
di spl ay conpri sing: receiving at |least a portion of a video frame
froma transmtter; receiving a coomand fromthe transmtter;

confi gurigg, t ha Hietibdist B6RAGENIRY aldisfilF cGRIBMRAHY: Wherein the command

receiving at least a portion of a video frame from a transmitter;

receiving a command from the transmitter;

configuring the display according to the command, wherein the command
controls the configuration of the at least a portion of the video frame, the step of
configuring the display including the step of defining a color palette; and

displaying the at least a portion of the video frame.
31. A computer system adapted to perform the method of claim 20.
32. A computer system adapted to perform the method of claim 21.
33. A computer system adapted to perform the method of claim 22.
34. A computer system adapted to perform the method of claim 23.
35. A computer system adapted to perform the method of claim 24. =
36. A computer system adapted to perform the method of claim 25.
37. A computer system adapted to perform the method of claim 26.

38. A computer system adapted to perform the method of claim 27.

39. A computer system adapted to perform the method of claim 28.
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controls the configuration of the at |least a portion of the video frane,

—

the step of configuring the display including theStep of defi.ni a wdth
of a selection region; and di spl ayi ng t he at“‘mm mﬂ“\of t he

vi deo frane. 30. A method of configuring a disp
receiving at least a portion of a video 33ane fromd tfansmitter;
receiving a command fromthe transmtter; configuring the display

accor di ng4Pe t Recemphierdsysisraradapted to perfeemdheanethoidsoft tleina @8 i gur at i on of
the at least a portion of the video frame, the step of configuring the
di splay including the step of defining a color palette; and

di spl ayi ng1t he pasompasér systérnt aduptéd té P@rféhﬁ%efﬁl%d of cldim 30, conmput er
system adapted to performthe nethod of claim 20. 32. A conputer system
adapted to performthe nethod of claim21l. 33. A computer system adapted

to performthe nethod of claim22.
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(57) Abstract

An interactive video system is disclosed that processes a video data stream and an associated data stream comesponding to the video
data stream. The interactive video system displays a video image defined by the video data stream on a display device (50) and performs
interactive command functions specified by the associated data stream. The interactive command functions include commands that specify
placement of a video display window (40), commands that specify parameters of graphical objects (44) that are associated with the video
image and commands that specify pixel data or graphics description for the graphical object and commands for placement of selection
windows (42) and that specify interactive functions for the selection windows.
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"1

A conputer system adapted to performthe nmethod of claim 30.
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