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time at which the particular program will be received by a first receiving

means (16, 114); and

storing the entered information.

5 9. The method of claim 8, further comprising the steps of:

sending the stored uniform resource locators‘ at the time at which

the particular program will be received by the first receiving means (16,

114), directly over an Internet connection (94) to a second receiving means

(106).

10

10. A system for presenting integrated television programming and

corresponding related Internet information segments obtained from Web sites on

the Intemet (20), the system comprising:

a television broadcaster data entry and broadcast means comprising:

15 a means (70, 74) for accessing a service Web site (62) on the

Internet (20), wherein a member broadcaster of television

programming accesses the service Web site (62);

a means (70, 74) for entering information into the service

Web site (62), wherein the entered information is comprised of

20 uniform resource locators and a time at which a particular program

will be broadcast (86) by the member broadcaster (66), wherein the

uniform resource locators specify one or more Internet addresses

(102) of the relevant Internet information pages which relate

specifically to the content of the particular program being broadcast
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by the member broadcaster (66);

a means (70), connected to the entering means (70, 74), for

storing the entered information;

a first means (86,110) for sending the particular program being

5 broadcast by the member broadcaster (66) to a user (118), wherein the

particular program contains a video signal and an audio signal;

a second means (74), connected to the storing means (70), for

sending, at the time at which the particular program will be

broadcast, the stored uniform resource locators over a direct Internet

10 connection (94) to the user (118);

a user terminal (16) comprising:

a first means (16, 114) for receiving, from the first sending

means (86, 110), the particular program, including the video and

audio signals, being broadcast by the member broadcaster (66) to a

15 user (118);

a second means (106) for receiving, from the second means

(74) for sending, the stored uniform resource locators which

correspond to the video and audio signals received by the first

receiving means (16, 114);

20 a controller means (16), connected to the second receiving

means (106), comprising:

a means (12) for decoding the uniform resource locators

to determine the specified Internet addresses;

a means (98), connected to the decoding means (12), for
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retrieving the one or more Internet information segments

residing at the determined Internet addresses (102); and

a display means (18, 114), connected to the controller (16) and

the first and second receiving means (16, 106, 114), for presenting the

5 video and audio signals concurrently with the Internet information

segments.
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Description I

FIELD OF THE INVENTION

' 5 The present invention relates generally to data storage and transmission using MPEG standards and. more partic-
ularly, the present invention relates to the established standards of transmitting ‘private data‘ and "smiling bytes" in a
Transport Data Stream complying with MPEG standards

BACKGROUND OF THE INVENTION

I-figh Definition Television (HDTV) continues to make progress in its attenpts to replace conventional telwision.

Paving the way for this progress are various oonpanies and associations working on standards to provide for a global
market for HDTV.

One such group of corrpanies is known as the ‘Digital HDTV Grand Alliance” including menbers such as AT&T,
15 David Sarnoff Research Center. Massachusetts institute of Technology and others A corrprehensive overview oi the

strides made by this group are presented in an article by Robert Hopkins entitled ‘Digital Terrestrial HDTV tor North

America: The Grand Alliance HDTV System‘ published in the IEEE Tiansactions on Constmer Electronics (Summer
1994). This article is herein incorporated by reference for all of its teachings regarding the background and basics of
HDTV systems including the rise of Program and Transport Packet Streams.

20 In addition to the Grand Alliance. much effort has been expended by the Moving Pictures Expert Group (MPEG). a
committee within the International Standards Organization (ISO). in attempts to establish various standards for the stor-

age and transmission of HDTV data (e.g.. MPEG-2 standards - formats for Transport Packet Streams). Accepted stand-

ards are periodically published such as the Video Section of lnforination Technology - Generic Coding oi Moving
Pictures and Associated Audio ISOIIEC 13818-2 (Novenber 1994) (hereinafter ‘Video Section") and the Systems Sec-

2s tion of Information Technology - Generic Coding of Moving Pictures and Associated Audio ISOIIEC 13818-1 (Noveriber
1994) (hereinafter "Systems Section") both of which are herein incorporated by reference for their teachings regarding
established standards and formats including "smiling" techniques.

The syntax for the MPEG-2 standard defines several layers of data records which are used to convey both audio
and video data For the sake of sirrplicity. the decoding of the audio data is not described herein. Encoded data which

so describes a particular video sequence is represented in several nested layers. the Sequence layer. the Group of Pic-
tures layer. the Picture layer, the Slice layer and the Macroblock layer. To aid in transmitting this intomtation. a digital
data stream representing multiple video sequences is divided into several smaller units and each of these units is

encapsulated into a resaective packetized elementary stream (PES) packet For transmission. each PES packet is
divided. in turn. among a plurality of tixed-length Transport Packets. Each Transport Packet contains data relating to

as only one PES packet. The Transport Packet also includes a header which holds control intonnation, sometimes includ-

ing an adaptation field. to be used in decoding the transport packet.

When an MPEG-2 encoded image is received. a transport decoder decodes the Transport Packets to reassenble
the PES packets. The PES packets, in turn. are decoded to reasserrble the MPEG-2 bit-stream which represents the
irmge in the layered records. as described above. A given transport data stream may simultaneously convey multiple

40 irriage sequences. tor exanple as interleaved transport packets. This flexibility also allows the transmitter to switch

among formats providing material in 4 by 3 aspect ratio according to one standard and widescreen (16 by 9) material
according to another standard '

Turning to a system implementation for delivering HDTV using MPEG-2 standards to the consumer. in general. as
illustrated in high-level block diagram of Figure 1. on the transmission side. video and audio signals are input to respec-

rs tive encoders 110 and 112. buttered in buffers 1 14 and 116. delivered to the system coder/multiplexer 118. and stored

in storage unit 120 or transmitted by transmitter unit 120. On the receiving side. the signals are received by a system
decoder/demultiplexer 122. again bulfered in butters 124 and 126, then decoded by decoders 128 and 130 and output
as the original video and audio signals

‘ An irrportant aspect of the illustration of Figure 1 is that. although the intermediate stage buffering of the signals
. so includes a variable delay. the overall delay from input to output of the signals is required to be substantially constant.

This is accorrplished by monitored flow control and buffers

As indicated in Figure 1. the delay from the input to the encoder to the output or presentation from the decoder is

constant in this model, while the delay through each of the encoder and decoder butters is variable. Not only is the delay
through each of these butters variable within the path of one elementary stream. the individual butler delays in the video

55 and audio paths diller as well. Therefore. the relative location of coded bits representing audio or video in the contained

stream does not indicate synchronization information. The relative location of coded audio and video is constrained only
by a System Target Decoder (STD) model such that the decoder butters must believe properly; l.herelore. coded audio

and video that represent sound and pictures that are to be presented simultaneously may be separated in time within
the coded bit system by as much as one second, which is the maximum decoder buffer delay that is allowed in the STD
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model. Sirrilar to the STD model is a Video Buffering Verifier (VBV) which. as stated in the Video Section:

Constant rate coded video bitstreams shall meet constraints imposed through a Wdeo Buffering Verifier (VBV)
defined in this clause....

The VBV is a hypothetical decoder} which is conceptually connected to the output of an encoder...Coded data is
removed from the butter as defined below. it is required that a bitstream that conforms to this specification shall not
cause the VBV to overllow. When low_delay equals 0. the bitstream shall not cause the VBV buffer to underflow...

A high-level illustration of an exemplary STD model operating in conjuntion with an encoder is shown in Figure 2.
The requirement that the VBV butter or STD model decoders not undenlow is very inportant as product quality is

at stake. in order to maintain constant bitrate video. "stuffing" is implemented within various aspects of the system.
"Stuliing" is the act of filling the data stream with "don't care‘ information sinply to maintain the required bit-rate.

For Transport Stream packets carrying PES packets. stuffing is used when there is insufficient PES packet data to
fill the Transport Stream packet payload bytes to a level tfat would support the transmitted data rate.

Stuffing. for exanple. can be accomplished by defining an adaptation field longer than the sum of the lengths of the
data elements in it. so that the payload bytes remaining after the adaptation field exactly accommodates the available
PES packet data. The extra space in the adaptation field andlor payload can be filled with stuliing bytes.

Figure 3 shows the format and field locations for a Transport Packet Stream where each Transport Packet includes
a Header and a Payload. The header of a Transport Packet includes fields for indicating the existence and controlling
the length and content of an adaptation field Within that adaptation tield. another field is designated as “stuffing bytes".
Stuffing bytes are similarly used in the payload of the Transport Packets. '

SUMMARY OF THE INVENTION

The present invention. in a system including variable bit-rate video data in the form of data packets which uses
stuffing bytes tofill a data stream, is directed to a method and system for removing the stuffing bytes and using the addi-
tional bandwidth to transmit private data (hereinafter ‘privatestutf data‘). The invention includes examining means for
examining a data packet which includes an indication of whether stulting bytes are being used in the data packet and I
determining if the data packet is eligible. according to predetermined to have the stuffing bytes removed: and
re-multiplexing means. responsive to the eramining means. for removing the stuffing bytes from the data packet and
adding predetermined privatestuff data to the data packet.

in one aspect of the invention. the stuffing bytes are removed from a header portion of the data packet in order to
gain additional transmission bandwidth.

In another aspect of the present invention, the stuffing bytes are removed from a payload portion of the data packet
in order to gain additional transmission bandwidth. in both aspects, however. the privatestutf data is inserted into the
header portion of the data packet.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention is best understood from the following detailed description when read in connection with the accom-
panying drawing, in which: I

Figure 1 (prior art) shows a lrigh-level block diagram of an exerrplary digital multi-program transmission and receiv-
ing system.

Figure 2 (prior art) shows a high-level block diagram of an exemplary implementation of a STD model with portions
of the system shown in Figure 1.

Figure 3 (prior art) shows an exen-plary fonnat. including tield designations for a Transport Packet Stream used in
conjunction with the system shown in Figures 1 and 2.

figure 4A shows a high~level flowchart diagram illustrating the exemplary steps executed by the present invention
to generally replace stuffing bytes with privatestufi data. ‘



NTFX-1002 / Page 831 of 1867

EPo805598A1 - ,'-

Figure 48 shows a high-level flowchart diagram illustrating the exemplary steps executed by the present invention
to replace stuffing bytes in the adaptation field with privatestufi data.

Figure 5 shows a flowchart diagram illustrating the exemplary steps executed by the present invention to replace
5 stuffing bytes in the packet payload with privatestufi data,

Figure 6 shows a flowchart diagram illustrating an exemplary start code processing technique suitable for use with
the embodiment shown in Figure 5.

10 Figure 7 shows a flowchart diagram illustrating an exerrplary stuffing bytes searching technique suitable for use
with the errbodiment shown in Figure 5.

Figures 8A through 80 illustrate three examples of stuffing byte replacements as carried by the techniques illus-
trated ln Figures 5-7.

15

Figure 9 shows a high-level functional block diagram of an exemplary errbodiment of an encoder suitable for use
with the present invention.

DETAILED DESCRIPTION

As mentioned in the BACKGROUND section. for Transport Stream packets carrying PES packets. stuffing is used
when there is insuttioient PES packet data to fill the Transport Stream packet payload bytes to support the established
data rate. One way stufiirig can be accorrplished is by defining an adaptation field that is longer than the sum of the
lengths of the data elements in it. so that the payload bytes remaining after the adaptation tield exactly accommodates

25 the available PES packet data. The extra space in the adaptation field is filled with stuffing bytes. Another way stuffing
can be acoornplished is by filling unused portions of the Transport Payload with zeros.

The present invention. generally applicable to variable bit-rate video. takes advantage of the otherwise wasted
resources dedicated to 'stulfing' in order to insert private data. In the exenplary errbodiment of the present invention.
to take advantage of these otherwise wasted resources. useful private data is inserted in the Transport Stream instead

so of the stuffing bits That is to say. effectively, a re-multiplexing operation occurs where. based on the existence of certain
predetermined conditions in the fields of the Transport Stream (e.g.. stuffing bytes exist). the information necessary to
replace stuffing bytes with primate data yet still conply with the standard is generated and appropriately inserted.

It should be noted that. although the present invention is descrbed as being generally arplicable to variable bit rate
video. it essentially is also applicable to constant bit rate video. That is to say. that. although. in the present invention.

as the modilied video will always be variable bit rate video. the original video to be processed and transmitted may be
either constant or variable bit rate video.

The data that is used to replace the stufling bytes generally will be referred to as 'privatestufl" data in order to dis-
tinguish it from typical private data which may otherwise be encoded into a 1'ransport Stream.

when privatestutt data is inserted in the Transport stream. it necessary. it can be sent with an individual program
40 identification (PID) code indicating that the present Transport Packet includes privatestufl data As described in the Sys-

tems Section. a PID is a 13-bit field in a Transport Stream Header. indicating the type of data stored In the packet pay-
load. Some PID values are assigned and some are reserved. In the exerrplary errbodiment of the present invention.
newly assigned PID values can be designated to indicate that the private data included in the particular Transport
Packet is actually privatestutt data rather than normal private data. If a newly assigned PID is used. decoding of privat-

45 estuti data may be easier on the receiving end.

it should also be noted that. in addition to stuffing bytes. some Transport Padrets are designated NULL packets
using a special NULL PID. Using the techniques described herein. the present invention could also take advantage of
the wasted resources of a NULL packet by remultiplexing the packet to include privatestult data and all other appropri-
ate fields (e.g.. adaptation and private data fields).

so Additionally. as the stufiing bytes are only used on an "as needed" basis. the privatestutl data is sent on a ‘bursty"
basis. i.e. only when the video channel "wants" to send stuffing bytes. Exarrples of information which can be sent as
privatestutt data include program reviews. program synopsis. etc for programs to be transmitted at a later time.

As additional badrground. in the Systems Section, a syntax representation is provided for enoodingldecoding the
adaptation field ot a Transport Header. This syntax is represarted below in Table l. '
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Table I -- Transpbrt Stream adaptation field

No.of

Syntax Bits

adapcacion__fie1d () (
adap:acion_£1e1d length 8

if(adapca:iqn_£ie1d_1engch>o) (
discontinuity_indicacor

random_access_indica:or

elemencary_s:ream_priority;indicator
PCR_f1ag =

0PCR_£1ag

sp1icing_poinc_£1ag

transport_priva:e_data_£1ag
adapcacion_£ie1d_extension_f1ag
i£(PCR_£1ag == '1') (

program_c1ocx_reference_base 33
reserved 6

p:ogram_c1ock_re£erence_gxtension 9

I-‘D40-4|-‘D-'9-5|-‘F-I
}

if(OPCR__f1ag =3 '1’) { .
origina1_program_c1ock_reference_base 33

 

Mnemonic

imsbf

bslbf
bslbf

bslbf
bslbf

bslbf

bslbf
bslbf
bslbt

uimsbf

bslbf

uimsbf

uimsbf
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Table I (continued)

5 . No.o£

Syntax ' Bits mnemonic

resenred 6 bslbf

original_progtam__c1ocl:_re£erence__excension 9 uimsbf

10 }
if (sp1:i.cing_po:i.n:_£1ag --.-. ' 1') (

sp1ice_’coun:down 8 tcimsbf
) .

if (transport__private_dat:a_£1ag == ’ 1') {
transport_private_data._1ength 8 uimsbf

'5 for (5.-O; 1<transpor:_privat:e__data_1ength;i++) (
privat:e_dat:a_by:e 8 bslbf

}

}

if (adapt:at:i.on_£ie1d_ext.ension_£1a.g == ' 1’ ) (
20 adaptat:l.on_f i e1d_ext-.ension_1ength 8 uimsbt

1t:w_£1ag 1 bslbf
p:i.ecewise_ra:e_f1ag 1 bslbf

seam1ess__splice_£1ag' 1 bslbf
reserved 5 bslbf

‘£5 i£(ltv_f1a == '1')(
1:-u_va.1id_f1ag 1 bslbf
1:w_o££set: 15 uimsbf

}

if (piecewise_rate_£1ag -- '1') {
reserved 2 bslbf

3° piecewise__rate 22 uimsbf
}

i£(seam1ess_sp1ice_f1ag I1: '1'){
sp1:i.ce_type 4 bslbf

_ D'rS_next_a.u [32 . . 30] 3 belief
as marl:er_bic 1 bslbf

D'rS__next__au [29 . . 151 15 bslbf
marker_b.i. t; 1 bslbf
D‘!.'S__nex:__au [14 . . 01 15 bslbf
max-lcer_bi. : 1 be1b£

40 l
for (i:0;i<N;i++){

reserved ' 8 bslbf

}
l
for (i=0) :i<N;i++l{

‘5 stuf£.i.ng_byte a bslbf
l

l
}

50

As shown in Table I. stuffing bytes are placed into the Transport Header in the adaptation field as needed. .
Referring to the syntax. the adaptation_tield_length. listed in Table l and illustrated in Figure 3, is an 8 bit field spec-

ss itying the number of bytes in the adaptationjield immediately following the adaptation_tield__length. For exanple. in the
exemplary embodiment. the value 0 is used for inserting a single stufling byte in a Transport Stream packet.

Moreover. when the edeptetion_field_oontrol value is '11‘. the value at the adeptation_tield_length shall be in the
range of 0 to 182. when the adaptation_tield_oontnol value is '10’. the value of the ade.ptation_tield_length shall be 183.

Astuffing_byte. torthe adaptation field. is afixed 8-bit value usually equalto'11111111'thatcan be inserted by
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the encoder. Once identified as stuliing bits. this 'don‘t care" infonnation is discarded on the reception and by thedecoder.

Confinuing with Table I, in addition to the stuffing bytes. the syntax of the standard for the adaptation field provides
for private data. For exanple. as shown in Figure 3. the two fields immediately before the stuffing bytes field are desig-

5 nated "5 flags‘ and ‘optional fields‘. The '5 flags‘ field indicates if the optional fields exist and. if so. the optional fields
indicate the existence and length of ‘transport private data‘. This same interrelationship of the fields is also presented
in syntactical format of Table l.

in addition to the stuffing bytes used in the adaptation field of the Transport Header. as mentioned. stuffing bytes
may also be used in the ‘Transport Payload. in the present invention. stuffing bytes from either the adaptation field or the

10 Transport Payload can be removed to provide additional bandwidth for privatestuff data. it should be noted, however,
whether stuffing bytes are removed from either the adaptation field or the Transport Payload or both. the privatestuff
data added to the packet. in the exemplary embodiment of the present invention. is only added to an adaptation field in
the ‘transport Header.

Figure 4A shows a high-level flowchart illustrating exenplary steps executed for generally oonpleting a shifting
15 byte removal and replacement operation. also known as a remultiplexing operation. This flowchart is intended to gen-

erally illustrate stutling byte replacement in either the adaptation held or Transport Payload.
As shown in Figure 4A. first, at step 402, a Transport Packet is captured from the Transport Stream and, then. at

step 404. the Packet is examined. The examination includes determining if stuffing bytes exist. step 405. and. it so.
where and how many. step 407. Then, using information obtained during the examination, at step 408. a remuttiplexing

20 operation occurs. That is, the stuffing bytes are replaced with privatestuff data Additional details for the above steps
are provided below with reference to Figures 48. 5-7 and 8A-8C. -.

Figure 4B shows a high-level flowchart diagram illustrating the exenplary steps executed by the present invention
to replace stuffing bytes in the adaptation field with privatestuff data. As shown in Figure 48, first, at step 410. a Trans-
port Packet is captured from the Transport Stream amt. then, at step 412, the Packet is examined. The examination

25 includes. initially. determining if an adaptation field exists. step 414. This can be acoorrplished by examining various
fields. Next. it there is an adaptation field. then it is determined if private data exists in the adaptation field. step 416. In
the exemplary errbooiment. this can be acconplished by examining the '5 flags‘ field and ‘transport private data
length" field. lt private data exists. the process ends because this adaptation field. in the exemplary embodiment of the
present invention. will not be used for privatestuff data. It should be noted. however. that although it is possible to insert

so privatestuff data when private data already exists. the present invention intentionally elects to not disturb an adaptation
field wlich already contains private data.

Continuing with the flowchart of Figure 4B. if private data does not exist. the location and nunber of stuffing bytes
is determined. at step 418. using the information from the various fields and. at step 420. a renultiplexing operationoccurs.

as Now. proceeding to the remultiplexing operation. it is important to remenber that any modification of the adaptation
field should adhere to established standards (i.e.. the forrrats shown in Figure 3 and the syntax listed in Table I). There-
fore. it stuffing bytes in an adaptation field are to be replaced with privatestuff data. not only is the privatestuff data l‘tI.ll-
tiplexed into the data stream but all of the appropriate bits in the appropriate fields are set accordingly. For exarrple if.
in a particular adaptation field. no optional fields had existed in the initial examination. the '5 flags" field is modified to

40 reflect that after the re-rnultiplex operation. the optional fields do exist Furthermore. the nunber of privatestuff bytes is
added to the "transport private data length" field in order to property indicate the modification of the adaptation field.

Being aware of the established standards such as those herein incorporated by reference. one of orcfinary skill in
the art would appreciate the various conbinations of fields which may exist when attempting to replace stuffing bytes
with privatestuffdata. thereby. understanding that all necessary fields would have to be modified during the re-rnultiplex-

45 ing operation to reflect the updated content of the adaptation field.
Notwithstanding the abilities of one of ordinary skill in the art, by way of exarmle. Figures 5-7 and 8A-8C showtlow-

charts and field replacement diagrams detaifing the steps necessary to detect and remove stuffing bytes from a single
Transport Payload and utilize the consequent extra bandwidth to tr ' privatestuff data in an adaption field at the
transport layer.

so It should be noted that the method. illustrated in Figures 5-7 and 8A-8C. ‘

1) finds the minimum required number of video stuffing bytes within a transport packet based on the structure of its
adaptation field (described above).

55 2) locates the positiorls of video stuffing bytes within a transport payload and removes these bytes from the pay-
load.

3) inserts private data at the adaptation field. and
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4) locates a picture header structure and replaces its VBV_DELAY value with oxFFFF.

it should be further noted that the method illustrated in Figures 5-7 and 8A-8C assumes that

5 1) the program association table (PAT) and program map table (PM1') have been processed and the PID for the tar-
geted video elementary stream has been recognized and A

2) the parsing of the payload of the Transport Payload containing the video elementary stream starts at or before
the very first video sequence header and ends at the sequence end code.10

Turning to Figure 5-7. the illustrated processes examines many fields within the Transport Header and Payload as
well as the tracking of some field sizes. For that purpose, variables are used throughout the process. In particular. the
variable legends provided beiowfor each of Figures 5, 6 and 7. show the particular variables used for thatflowchart and
their corresponding definitions:

1!.” H .5 5

Cnt__V__ZB as Counter of video zero bytes
StitCd_Fnd - Flag to indicate a finding of a start code

20 PiotStrtCd_Fnd - Flag to indicate a finding of a picture start code

MlN_V_SB = Minimum nurriber of video stuffing bytes that need to exist in the TP packet
Cnt_V_SB » is Counter of video stuffing bytes
Cnt__PyId_B a counter of the TP payload bytes

5 

PictStrtCd__Fnd = Flag to indicate a finding of a picture start code

StrtCd_Fnd = Flag to indicate a finding of a start code
Cnt_Pict_Hdr a counter of bytes in a picture header structure

 fl1@l

Cnt_Pylii_B a counter of the TP payload bytes
Cnt_V_SB = counter of video stuffing bytes

35 Cnt_V_Z8 = Counter of video zero bytes

Cnt_Cur_SB = Counter of current video stuffing bytes
StrtCd._Fnd = Flag to intficate a finding of a start code

15

Referring to Figure 5. at steps 510-514, the variables 'Cftt_V__ZB". "StrtOd_Fnd" and 'Pcistncd_i'=rid'. which are
40 used during processing. are initialized. At steps 516 and 518. preprooessing is performed to deter: the next sync byte

and verify that the PID is for an elementary video program

At steps 520. 522 and 524. the process examines the adaptation field control and length fields and. depending on
the results of the examination. sets a variable indicative of the minimum nuirber of stuffing bytes which need to exist in

_theTranspoitPacket. steps526and528.

45 Next, at step 530. it is determined whether there is any private data in this adaptation field. And, again. based on
this determination. the process sets a variable indicative of the minimum nuirber of stuffing bytes which need to exist
in the TP packet. step 532. Here. as mentioned. if it is determined that private data already exists in the adaptation field.
then the process terminates and starts anew. -

The process of Figure 5. at step 536. then jumps to the first byte of the payload while. at step 538. initializing the
so variables "Cnt_V_SB" and “Cnt__Pyld_B".

Now. step 540 including its links to the flowcharts of Figures 6 and 7. essentially corresponds to step 404 in Figure
4A it is here that the number and location of stuffing bytes is determined. The flowchart of Figure 6 detects and tracts
start codes in the payload while the flowchart of Figure 7 detects and counts stuffing bytes Tracking where and how
many bytes of each exist. allows the process to remove the stuffing bytes (thereby providing additional bandwidth for

55 privatestuff data) and preserve the picture data. At step 541. Cnt_V_SB is checked to ensure that it is greater than
MiN_V_SB. The purpose of step 541 is to ensure that the nurrber of found shilling bytes in this Transport Packet '5
larger than the minimum nurrber of stuffing bytes that are required to exist in order to follow through with the reniulti-
plexing. ‘

Finally. at steps 542 and 544 (which generally correspond to step 408 of Figure 4A). the stuffing bytes are removed
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and the re-multiplexing of privatestufi data. along with appropriate control field modifications. occurs. respectively. This
re-multiplexing operation is hirther fllustrated. as indicated at step 544) by way of exarrple in Figures 8A 8B and 8C.

- . Referring to Figure 6. the process. knowing the format of start codes used by meaningful data (e.g.. picture data)
in the payload of a Transport Packet, counts the stuffing bits in ttie packet payload until a start code is encountered. A

5 syntax for the various start codes is presented in the Video Section. This processing ensures that no meaningfu picture
data being carried by the Transport Packet Payload is disturbed.

As seen in steps 610 and 612. the process in Figure 6. as long as either the PictStrtCd_Fnd or the StrtCd_Fnd is
equal to '1 '. continues to recognize and process the Transport Payload one byte at a time until the condition exist where -'
both the Pii:tStrtCd_Fnd and the StrtCd_Fnd are equal to '0'. When this condition is detected, the process shifts to tire :

10 steps illustrated in Figure 7 which attenpts to track and identify the stuffing bytes. =
Until then. if PictStrtCd_Fnd is equal to '1' then the stbsequerit picture header bytes are tracked and processed. . f

steps 614. 616, 618. 620, 622. 624, 626. and 628. until PictStrtCd_Fnd is finally reset at step 630. And. if 3
PictStrtCd_Fnd is equal to '0' but StrtCd_Fnd is equal to '1' then. the current byte of data is processed. steps 632. 634.
636 and 638. such that either the PictStrtCd_Fnd is set. step 634. or the StrtCd_Fnd is reset. step 638.

15 it should be noted that the states of the variables PictStrtCd_Fnd and StrtCd__Fnd can reflect a condition that was
processed and determined in a previous Transport Payload. That is to say. that picture data or stuffing bytes can overlap
more than one Transport Payload. therefore. if the previous Transport Payload ended with a start code. the processing
for the present Transport Payload should take that into consideration as Transport Packets are sirrply portions of a
larger PES packet. For exanple. considering three consecutive Transport Packets, stuffing may begin nidway through

20 the Payload of the first packet. continue for the entire Payload of the second packet and end midway through the third
packet. This type of condition should be considered during stuffing byte detection and removal.

Flef_errin‘g to Figure 7. the process searches for stuffing bytes. carefully checking the value of all bytes and tracking
the location of various points used to identify and. subsequently. remove the stuffing bytes. Briefly. steps 710 and 712
process and count the zero bytes that are encountered. Eventually the byte to be processed will not be '0x00'. cor-

25 resending to the NO exit path from step 710. and likely be '0xO1' indicating a start code has been found. corresponding
to the YES exit path of step 716. At this point. the StrtCd_Fnd variable. wh_ich is used in Figure 6. is set. step 718. and
the stuliing byte counting stops. The actual number of stuffing bytes is determined by subtracting 2 from the Cnt__V_ZB.
step 720. because a start code includes twenty three logical zeros and a logical one. However. step 716 only checks
for seven logical zeros and a logical one. therefore, sixteen rriore logical zeros (or two bytes of '0x0000') are not consid-

so ered stuffing bytes

35 the nunber of stuffing bytes previously recorded. -

Additional discussion of Figures 6 and 7 is not warranted as one of ordinary skill in the art. having the description
herein including Figures 5-7 and 8A-8C as well as the knowledge of established standards before him including those
incorporated herein. can understand processes illustrated in figures 6-7.

Figures 8A-8C show exanples of Transport Packets before and after being processed by the present invention
40 described in Figures 5-7. In particular. figure 8A shows field replacement diagrams (i.e.. original and processed) for a

Transport Packet which originally had no adaptation field This corresponds to the YES path exiting from step 520 in
Figure 5. As shorm in Figure 8A. the Transport hcket Payload is stripped of its stuffing bytes. an adaptation field with
the appropriate fields necessary to indicate a Transport Header carrying private data is created and the packet is recon-
structed such that the Payload no longer includes stuliirig bytes. As seen in the legend below the depiction of the proc-

4s essed Transport Padcet, rriany of the values placed in the newly formed fields (e.g.. adaptation field length) are derived
from the state of variables used during the processing in Figures 5-7 (e.g.. Crit_V_sB).

Figure 8B illustrates the case where the Transport Packet included an adaptation field but the length of the adapta-
tion field was 0 bytes. This corresponds to the YES path exiting from steps 522 and 524 of Figure 5. Again, the Trans-
port Payload is stripped of the stuffing bytes and the appropriate adaptation fields are created andlor modified

50 according to the value of a variable.

Figure 8C illustrates yet another example where an adaptation field existed and the adaptation field length is not
equal to zero and there is no private data. This corresaonds to the NO path exiting from step 530 of l-'igure 5. Again.
similar stutiing byte removal and adaptation field modifications occur.

Figure 9 shows a block diagram of an exenplary embodiment of a privatestuff processor suitable for use with the
55 present invention. In Figure 9. the Transport Stream is captured in buffer 910 as well as rrionitored by an analyzer 912.

Analyzer 912 performs nuch of the processing corresponding to steps 402-404 of Figure 4A and steps 410-418 of Fig-
ure 48 including. for payload processing. ttie steps in Figures 5-7 except step 544. Next. analyzer 912 instructs remul-
tiplexer 914 whether or notto perform a remultiptexing operationarid with what information Renultiplexer 914 performs
the processing corresponding to steps 408. 420 and 544. Again. the Transport Stream provided by buffer 910 is tenuo-
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«rarity delayed by buffer 916. Buffers 910 and 916 are generally used to corrpensate for the processing delays of ana-
lyzer 912 and rerrultiplexer 914. respectively. Controller 918 performs miscellaneous control operation including .
controling the data flow through the buffers and ultimately deciding whether the Transport Packet will pass through mul-
tiplaxer 920 or whether the processed output of remultiplexer 916 will pass.

5 it should be noted that. although only the general flowchart for processing the stuliing bytes in an adaptation field
is provided (l-“igure 48), one of ordinary skill in the art. using the information provided andknown. could easily detect
and removing the stuffing bytes from the adaptation field and creating or modifying fields in the adaptation field. For
instance. afield replacement diagram for this case would appear quite similar to Figure 8C accept the original Transport
Packet would include stuffing bytes before the TP Payload and the processed Transport Packet would include new pri-

ro vale data (i.e. privatestuff data in the appropriate private data location) and no stuffing bytes in the adaptation field.
Moreover. the field locations descr_ibed in Table l and illustrated in Figure 3 provide the details necessary to detect and
remove stuffing bytes from the adaptation field. -

Although the invention is illustrated and described herein as enlaodled in a method and apparatus for replacing
stuffing bytes with privatestufl data in an MPEG encoded data stream. the invention is not intended to be limited to the

15 details shown. Rather, various modifications may be trade in the details within the scope and range of equivalents of
the claims and without departing from the spirit of the invention.

Claims

20 1. in a system including constant bit-rate video data and variable bit-rate video data in the form ofdata packets which
uses sttnfing bytes to fill a data stream, a system for replacing the stuffing bytes with privatestuff data comprising:

means for analyzing a data packet which includes an indication of whether stuliing bytes are being used in the
data packet and determining if the data packet is eligble, according to predetermined criteria. to have the stuff-

25 ing bytes removed; and

re-multiplexing means. responsive to the examining means. for removing the stuliing bytes from the data
packet and adding predetermined privatestufi data to the data packet.

so 2. The system according to claim 1, wherein the data packet includes a header portion and a payload portion and
stuffing bytes are located in the header portion.

3. The system according to claim 1. wherein the data packet includes a header portion and a payload portion and
stutling bytes are located in the payload portion.

4. The system according to claim 1. wherein the data packet includes a header portion and a payload portion. wherein
the data packet further includes an indication as to whether private data is being carried by the header portion of
the data packet. wherein the predetemtined criteria is that no private data is being canted by the header portion of
the data packet. . ’

4o

5. The systemaccording to claim 1. wherein the data packet includes a header portion and a payload portion and the
privatestufl data is inserted in an adaptation field in the header portion.

6. In a system including constant bit-rate video data and variable bit-rate video data in the form of data packets which
45 uses stufling bytes to fill adata stream. a method for removing the stuffing bytes from a data packet to create addi-

tional bandwidth and using the additional banchwidth to transmit privatestuff data corrprising:

analyzing a data packet which includes an incfication of whether stuffing bytes are being used in the data
packet and determining if the data packet is eligible. according to predetermined criteria. to have the stuffing

so bytes removed:

responsive to the analyzing step. removing the stuffing bytes from the data packet to create additional trans-
mission bandwidth; and .

55 adding predetermined privatestull data to the data packet thereby using the additional transmission bandwidth.

7. The method according to claim 6. wherein the data packet includes a header portion and a payload portion. and
the stufiing bytes are removed from the header portion. ' '

10
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8. The method accordng to claim 6, wherein the data packet includes a header portion and a payload portion, stufling
bytes are removed from the payload portion.

9. The method according to claim 6, wherein the data padret includes a header portion and a payload portion,
5 wherein the data packet further includes an indication as to whether private data is being carried by the heater por-

tion ot thedata packet, wherein the predetermined criteria is that no private data is being carried by the header por-
tion of the data packet. .

10. The method according to claim 6. wherein the data packet includes a header portion including an adaptation field
10 and a payload portion. the privateslufl data is added by insertion into the adaptation field.

11. In a system including constant bit-rate video data and variable bit-rate video data in therform ol data packets which
uses stuffing bytes to fill a data stream. a system for replacing the stufiing bytes with privatestull data comprising:

15 means for analyzing a data packet which includes an indication of whether stuliing bytes are being used in the
data packet; and

re-multiplexing means. responsive to the examining means. for removing the stutting bytes trom the data
packet and adding predetermined privatestull data to the data packet.

12. The system according to claim 11, wherein the data packet includes a header portion and a payload portion and —~
stuliing bytes are located in the header portion.

13. The system according to claim 11. wherein the data packet includes a header portion and a payload portion and
25 stuffing bytes are located in the payload portion.

14. The system according to claim 1. wherein the data packet includes a header portion and a payload portion and the
privatestulf data is inserted in an adaptation held in the header portion.

so 1 5. In a system including constant bit-rate video data and variable bit-rate video data in the form of data packets which
uses stult'rrg bytes to till a data stream. a method tor removing the stuffing bytes from a data packet to create addi-
tional bandwidth and using the additional bandwidth to transmit privatestuli data conprising:

analyzing a data packet which includes an indication of whether stuffing bytes are being used in the data
35 packet:

responsive to the analyzing step, removing the stuffing bytes from the data packet to create additional trans-
mission bandwidth; and

40 adding predetermined privatestuti data to the data packet thereby using the additional transmission bandwidth.

16. The method according to claim 15, wherein the data packet includes a header portion and a payload portion. and
the stuffing bytes are removed from the header portion.

45 17. The method according to claim 15. wherein the data packet includes a header portion and a payload portion. stutt-
ing bytes are removed from the payload portion.

18. The method according to claim 15. wherein the data packet includes a header portion including an adaptation field
and a payload portion. the privatestutl data is added by insertion into the adaptation tield.

10
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Set 'CnLV_ZB'=0 510

Set ' trtCd_Fnd'='O' '2

Set 'Pict$trtCd_Fnd’=='O' '4

 

  

  

 Remove all video stuffing byte(s).
The total number of the byto(s) is 'CnLV_S8'.
Each Stuffmg byte location has been marked by 'Cnt_Pyld_.B'.

542
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receives the output stream (OS).

 
 

Printed bv Xerox ruxi Business Serums
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5 The present invention relates to the communication of digital video signals. and more particularly, to the insertion
of digital video messages such as commercials into a pre-existing compressed packetized data stream Data packets

of the commercial message are spliced into a pre-existing data stream (complying. e.g.. with the Moving Picture
Experts Group (MPEG) transmission standard) without decompressing the data in the data stream, and while maintain-

ing ‘compliance with the MPEG or similar digital data communication protocol.

to Digital transmission schemes are particularly advantageous for signals that are broadcast from a main office by
satellite to a cable television affiliate at a system headend. At the system headend. the digital data stream may be tur-

ther processed and distributed to the cable system customers. for exarrple. via a Hybrid fiber Coax (HFC) or Fiber to

the Curb (FTl’C) network Such an arrangement is known as an erid-to-end digital network since digital video is com-
pressed and transmitted from a programming source at a central office all the way to each customer's home. in an HFC

15 network. a distribution line includes both a coaxial cable which carries radio-frequency signals. and an optical fiber

which carries light wave signals. In a F'l'l‘C network. an optical fber carries the data stream from the cable system

headend to a neighborhood transfer point. orvdrcp. and conventional coaxial cable carries the signal from the drop to
the customer's home At the customer's home. a decoder processes the digital signal to provide a signal for display on
a television or other display device.

an In such cable distribution systems. the received data stream may be processed at the headend prior to disuibution

‘ to the system customers. in particular. commercial mesages from local businesses may be inserted into the -main pro-
grams. However. in order to accomplish this. conventionally the received digital data stream must be completely demod- «
ulated. demultblexed. decrypted. decorrpressed and decoded to recover the signal in the analog domain. Then.’ the

desired commercial message is provided in the analog domain and inserted into the signal to provide a new analog
25 contained signal. Finally, the analog combined signal is digitized. encoded. compressed. encrypted. multiplexed and

modulated for transnission to a customer's home. As can be seen. this process leaves much to be desired as it requires
a nurrbar ol time-consuming steps that must be irrplemented with additional hardware. including magnetic tape record-
ers and players Moreover. a large magnetic tape library must be maintained and indexed. Furthermore. the conversion

from cfigital to analog and back to the digital domain may result in degradation of the signal quality.

so mus. it would be desirable to provide a system for allowing an auxiliary corrpressed digital signal such as a com-

mercial message to be inserted into a compressed digital signal of a main program without requiring deconpression of
the data in the rriain program signal. Such a system should allow cable system headed operators to conveniently insert
commercial messages into a main program which is received. for exarmle. via a nationwide or international satellite dis-

tribution network Additionally. the system should not degrade the quality of the main progam. in particular. the system

as should avoid any discontinuity which results in a non-conpliant data stream. The system should also preclude problems
such as syntax violations. decoding enors. buffer overflow or underflow. timing recovery problems due to discontinuous

system time starrps. audio/video synchronisation problems. and video display artifacts. Furthermore. the system

should be compatible with MPEG and similar digital data communication standards. in addition to being fully cormatible
with existing decoder technology. The present invention provides a system having the above and other advantages.

M F E INVENTI N

In accordance with the present invention. a method and apparatus are presented for splicing a secondary pack-

etized data stream. such as a commercial, with a prirriary packetized data stream. such as a network television pro-
45 gram. Advantageously. the system does not require the decompression of the data in the primary data stream. and is

particularly suitable for use at a cable system headend.

A start signal is provided to indicate the time to initiate the splicing. that is. when to insert the commercial. The start

signal may be errbedded as data in the main program. in which case it must be recovered. Alternatively. the cable sys-
tem operator may provide an external time signal. in either case. once the start signal has been received. a pre-splicing

so packet of the primary stream is determined. Nonnally. the pre-splicing packet is the packet closest to the start time
which carries an anchor frame start code. The anchor frame start code indicates that data of an I or P frame is carried

in the packet. Typically. such a packet may carry data from the l (or P) frame. and the frame which immediately precedes

the I (or P) frame. To prevent a potential discontinuity at the decoder. the pre-splicing padtet is processed to discard the

anchor frame data. and to insert a number of stuffing bytes which is equal to the number of bytes discarded into an

55 adaptation field of the pre-splicing packet. An adaptation field is created if it does not already exist .
Additionally. to maintain continuity at the decoder. identifying data of the primary stream such as PID and PSI data.

is retrieved and provided to the secondary stream.

Furthennore. it may be necessary to insert a number of null packets into the output stream atthe transition point
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between the main program and the commercial. In particular. a number L of null packets are provided in the output
stream to prevent a buffer overflow at a decoder which receives the output stream The null packets are inserted
between the pre-splicing packet of the main program and the first packet of the commercial. Similarly, when there is a
transition back from the commercial to the main program, additional null packets may be inserted. The nurrber L is

5 determined according to the data rates _of the primary and secondary streams. and provides a corresponding padding
delay time which reduces the decoder's buffer level.

Also. at the transition back from the commercial to the main program, a post-splicing packet of the main program
which follows the pre-splicing packet is determined. Typically. the post-splicing packet will have a sequence start code
which follows the sequence end code which is associated with the last packet of the commercial. The post-splicing

10 packet is positioned to follow the last packet of the commercial in the output stream Moreover. processing of the post-
splicing packet is analogous to-processing of the pre-splicing packet Specifically, data in the post-splicing packet which
is associated with an immediately preceding packet. which may or may not be the same as the pre-splicing packet, ‘is
discarded to prevent a discontinuity at the decoder. Moreover. an amount of stuffing data is added to an adaptation field
of the post-splicing packet based on the amount that was discarded. An adaptation field is created if It does not already15 exist

A corresponding apparatus. including an insertion processing module. is also presented.
A decoder is also presented for decoding a transport data stream which corrprises a main program and a, commer-

cial. The decoder includes a buffer for storing the transport data. The buffer has a size that is modeled at the insertion
processing unit by a virtual buffer scheme. A processor is coupled to receive data from the buffer for processing to pro-

20 vide a signal which is routed to a television for display of the main program and the commercial. in turn. A number L of
null packets are provided between a pre-splicing packet of the main program and a first packet of the commercial to pre- “
vent overflow of the buffer. In particular. the number L is determined according to the respective data rates of the main
program and the commercial. Additionally. L may be determined according toa decoding delay time of the decoder. and
according to a padding delay which prevents a decoding discontinuity. The decoder provides a signal for display on a

25 display device such that a transition between the main program and the commercial, and back again. is srbstantiallyseamless.

 

so FIGURE 1 is a block diagram of a Fiber-to~the-Curb Digital Video Distrmution Network in accordance with the
present invention.

FIGURE 2 is a block diagram of a Hybrid Fiber Coax Digital Video Distribution Network in accordance with the
present invention.

FIGURE 3 is a block diagram of a Digital Ad Insertion Module in accordance with the present invention.
as FIGURE 4 is a block diagram of an Insertion Processing Unit of a Digital Ad Insertion Module in accordance with

the present invention ’

FIGURE 5 illustrates the processing flow of the Insertion Processing Unit of FIGURE 4 in accordance with the
present invention.

FIGURES 6a to 6c are diagrammatic illustrations showing how variable length PES packets are reorganized into
40 fixed length transport packets for use in providing a transport multiplex for transmission.

FIGURES 7a-7d show a pre-splicing data packet having an adaptation field and PES header before and after
processing in accordance with the present invention.

FIGURES 8a and 8b show a pre-splicing data packet having an adaptation field but no PES header before and after
processing in accordance with the present invention. ' ’

45 FIGURES 9a-9d show a pre-splicing data packet having no adaptation field but with a PES header before and after
processing in accordance with the present invention.

FIGURES 10a and 10b show a pre-splicing data packet having no adaptation field or PES header before and after
processing in accordance with the present invention.

FIGURES 11a-11d show a post-splicing data packet having an adaptation field and PES header before and after‘
so processing in accordance with the present invention.

FIGURES 12a and 12b show a post-splicing data packet having an adaptation field but no PES header before and
after processing in accordance with the present invention.

FIGURES 13a-‘lad show a post-splicing data packet having no adaptation field but with a PES header before and
after processing in accordance with the present invention.

55 FIGURES 14a and 14b show a post-splicing data packet having no adaptation field or PES header before and after
processing in accordance with the present invention.
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A method and apparatus are presented for splicing a secondary packetized data stream. such as a commercial.

with a primary packetized data stream. such as a network television program.
5 ' FIGURE 1 is a block diagram of e Fiber-to-the-Curb Digital wdeo Distribution Network in accordance with the

present invention. The distribution network includes Video lnfomtation Providers (VIPs) shown generally at 100. a gate-
way. shown generally at 120. an access network. shown generally at 140. and the home of a Video Information User

(VIU). shown generally at 160. The gateway 120 may corrprise an L1 Gateway manufactured by Teleco.-The VIPs may
include a video server 102. an interactive data sewer 104. and an internet gateway 106. all of which communicate with

10 an asynchronous transfer mode (ATM) network 122 vie. for exarrple. an 00-3 system. where optical fiber is used to

transmit data at 155.52 MbitIsec..The ATM network 122 may also receive data via a satellite receiving antenna 110.
broadcast encoder and server 1 12, and ATM multiplexer 1 14. The ATM network 122 cornmunicaleswith a session man-

ager 123.

The ATM network 122 may provide information to one or more access networks. such as a cable television distri-

15 bution headend 140. First. however. the information from the ATM network is processed via a Digital Ad Insertion Mod-

ule (DAIM) 130 in accordance with the present invention. Information. such as a network television program. passes
between the ATM network 122 and the DAIM 130 via an ATM receiver (Rx) interface (l/F) 124. The DAM 130 receives
the information as a corrpressed digital packetized data stream and accesses an inserted stream storage unit 135. The

storage unit may include a digitized library of advertisements (e.g.. commercials) which are available to insert into the

20 network television program. The storage unit 135 may include digital audio tapes (DATs). digital video disks (DVDs).
conpact audio discs (CDs) or other magnetic or optical storage media.

in accordance with the present invention. the DAIM 130 inserts a compressed digital packetized advertisement

stream into the corrpressed digital packetized data stream of the network television program without decorrpressing

the program Moreover, when thetelevision program is in an MPEG-2 or similar format. the DAIM maintains corrpliance
25 with the MPEG-2 protocol. Of course. while the embodiment of FIGURE 1 is particularly suited for’ the insertion of

advertisements into a network television program. there are many other useful applications. including the insertion of

educational programming. emergency messages such as weather bulletins. informational messages from the cable

system operator. and the like. Furthermore. audio only or data only messages may be inserted into the main packetized
data stream. Moreover. the same message may be inserted into more than one main program at the same time. and

so different messages may be inserted into differentmain programs at the same time.

A conpressed digital paclretized data stream which includes the inserted message combined with the main pro-
gram is output from the DAIM 130 to an ATM transmitter (Tx) interface 126. and then provided to an access network

(e.g.. cable system headend) 140. in the access network 140, a Host Digital Terminal (HD1') 144 receives the data

stream and also receives control signals from an element manager 142. which manages the cable network. The HDT

as 144. which is a specialized digital switch which is typically located in a head office of the cable system, communicates

with one or more Optical Node Units (0NUs), including ONU 146. The GNU is located in the local curb. and supports
an optical to electrical conversion and modulationldemodulation. The ONU 146 then provides the data stream over a

coax distribution network to one or more subscrltrers homes or offices. At each home. a drop box 164 located near the

home receives the corrbined digital signal and provides it to a Digital Entertainment Terminal (DET) (e.g.. decoder) 168

40 and a Network lmerface Module (NM) 166. The DET decodes the packetized data stream. and the signal is seamlessly
delivered for display to the Video Information User (VIU) (e.g.. subscriber) via televisions 170. 172 and/or personal corn-
puter 174.

FIGURE 2 is a block diagram of a Hybrid fiber Coax Digital Video Distribution Network in accordance with the

present invention. Like-numbered elements correspond to the elements of FIGURE 1 . The distribution network includes

45 a satellite uplink. shown generally at 200. a satellite downlink. shown generally at 240. an access network 140 and a

VlU's home 160. The satellite uplink 200 includes a broadcast encoder and server 205. which may also perform an

encryption function. an MPEG multiplexer 210. a modulator 215. and a transmitting antenna 220. The satellite downlink

240 includes a receiving antenna 242. and an integrated receiver 244. The signal received at the antenna 242 typically

corrprises a rmltiplex of encrypted channels (e.g.. one hundred or more channels) from various programming service
so providers The received multiplexed signal is processed at the integated receiver 244 by a demodulator 246 and

decryption function 248. _

The recovered multiplex of channels is then provided to the DAIM 250 for processing in accordance with the

present invention. The DAIM accesses an irserted stream storage unit 135 to retrieve a conpressed digital packelized

message for insertion into one or more main channels of the multiplex. Alter processing by the DAIM. the one or more

55 contained signals are received by a transcoder 260 tor encryption andlor modulation at function 265. as well known in

the art. The multiplex of signals, including the signal with the inserted messages. isthen received bythe access network
140 and transmitted to the subscribers‘ homes for display at the VlU‘s home 160 as discussed in connection with FIG-
URE 1. '
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FIGURE 3 is a block diagram of a Digital Ad Insertion Module (DAIM) in accordance with the present invention.
Advantageoudy. the DAIM 300 is corrpatble with existing communication networks. inclutfing the I-Tber-to-the-curb net-

“ work of FIGURE 1, and the Hybrid Fiber Coax network of FIGURE 2. The DAIM receives a main steam (MS) which
corrprises a primary data stream such as a network television program, and an insertion stream (IS). which comprises

5 a secondary data stream such as a commercial message Within the DAIM. an external control interface 310 commu-
nicates with an Insertion Processing Unfi (IPU) 400. After the commercial message is inserted into the main stream. an
output stream is produced.

FIGURE 4 is a block diagram of an Insertion Processing Unit (IPU) of a Digital Ad Insertion Module in accordance
with the present invention. The IPU. shown generally at 400. receives the main stream at a packet tramer 405, while the

10 insertion steam is received at another packet tramer 410. After processing by the packet framer 405. the main stream
is provided to a Main Stream Parser (MSP) 415. The MSP also receives an irput labeled T__ln. which is the desired
starting time of the insertion of the insertion stream into the main stream. Similarly. after processing by the packet
tramer 410. the insertion stream is provided to an Insertion Stream Parser (ISP) 420. The ISP also receives an input
labeled T_out. which is the desired entfing time of the Insertion of the insertion stream into the main stream. T_ln may

15 be carried in the main stream. or it may be provided Iowlly. such as at the cable system headend. Similariy, T_out may
be carried in the main steam, insertion steam. or may be generated locally.

The main stream parser 415 parses the data packets of the main stream and provides signals to a video butter
manager 425. These signals include a Program Clodt Reference (PCR). a Decoding Time Stanp (DTS). and a video
bit rate, l-'-l__v, for the main steam. Similarly, the inserton stream parser 420 parses the data packets of the insertion

20 stream to provide PCR'. DTS' amt R_v‘ signals to the video butler manager 425. where the prime notation indicates a
parameter of the insertion stream. The video buffer manager 425 uses the input signals to determine a number, N, of --
null packets‘ which will be inserted into the output data stream. In particular, to avoid a decoder buffer overflow. it may
be necessary to add null packets to the output stream during the transition trom the main to the insertion stream. and
during the transition from the insertion to the main steam. if the insertion stream has a higher data rate than the main

25 stream. The nunber of null packets is provided to a null packet generator 430 and then to a Data Butter (DB) 485 which
is part of an output buffer 475. The DB 485 communicates with a syntax processor 470.

The main stream parser 415 provides the main stream data to a main stream buffer 480. which comnunicates with
a syntax processor 470. The main stream butter 480 is part of the output buffer 475. The insertion steam parser 420
provides the insertion steam data to a Program Specific information (PSI)/Program Identifier (PID) Replacer 435.

so which replaces the PSI tables and PlDs oi the insertion steam with those of the main steam. The PSIIPID replacer
435 retrieves the relevant intormation from the main steam using a communication path which is not shown. The PSI
and PID data of the main stream provide the information to connect the various audio. video. and data packets to a par-
ticular programming service. Speciiically. this is accomplished using a Program Association Table (PAT) and a Program
Map Table (PM1'). The insertion stream is then provided to an insertion Stream Buffer (ISB) 490, which is part of the

as output butler 475. The ISB 490 communicates with a syntax processor 470. Furthemiore. the output buffer 475 receives
commands from a butter contoller 465 to provide an output stream with the insertion stream seamlessly spliced into
the main stream.

Further details of the various elements of the insertion processing unit 400 of FIGURE 4 will now be discussed The
following terms and variables will be used:

lPU: Insertion Processing Unit - a unit inside the Digital Ad-Insertion Module

Main Steam (MS): The incoming digital steam that carries the normal digital video programming services.
Insertion Stream (IS): The digital steam segment that will be inserted into the main steam.

Output Stream (OS): The outgoing main stream after insertion. ‘
45 T_in: The extemal signal indicating the desired starting t'me oi the insertion in the main stream.

T_out: The extemal signal indicating the desired ending time of the insertion in the main steam.

sp__in: The insertion starting position. or splicing start point. in the main steam. It is generated internally by the
DAIM. and is not necessarily coincident with T_in.

sp_out: The insertion ending position. or splicing and point. in the main stream. it is generated internally by the
so DAIM. and is not necessarily coincident with T_out.

sp_in“. The starting podtion oi the insertion segment in the insertion stream
sp_ ': The ending position of the insertion segment in the insertion stream

MPEG: Moving Picture Experts Group for video. audio and system coding torrmt
T8: The MPEG Transport Steam which uses the 188 byte packet format

55 Null Padtetz A transport packet that does not contain any valid audio/video data.
I; Nunber of null packets

PID: The Program IDentitier canied in each MPEG transport packet indicating the presence of a data stream
PSI: Program Specific Inlonnation carried in the tansport packet indicating the mapping of a group oi PlDs to ind”-
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vidual programs It includes PAT/PMT.

PES: Packetized Elementary Stream is a layer of data carried by the TS.

ES: Elementary Stream - can be video. audio. or data.

PCB: Program Clodr Reference - system clock time starrps which are carried in the main stream

5 PCB’: Program Clock Reference - system clock time stanpswhich are carried in the insertion stream.
DTS: Decoding Time Starrps indicating the decoding time of each ES element in the main steam.

DTS': Decoding 1'rme Starrps indicating the decod‘mg time of each ES element in the insertion stream. . ' "
R_v: Video bit rate tor the main stream.

Ft_v': Video bit rate for the insertion stream.

10 Sequence Header: The highest layer of header in a MPEG video stream.

GOP Header: Group of Pictures header - the second layer of header "followed by a complete self-contained
sequence of pictures (e.g.'. frames). .

Picture Header: The header which precedes each picture

I Picture: lnta-coded picture that can be decoded without referring to another picture.

15 P Picture: Forward predicted picture that can be decoded using the previous decoded I or P picture.

Anchor Picture: I or P pictures are anchor pictures since they may be used as a reference to predict another picture.
B Picture: Bi-directionally predicted picture that can be decoded using the previous and next Ior P decoded picture.
Cannot be used as an anchor picture.

vbv_Butier: Virtual Buffer Verifier (VBV) - a conceptual decoder channel buffer that shall not overflow or underilow.
20 Ft__t: Transport steam data rate.

The IPU 400 can process a main transport stream that includes one or more programs (eg.. channels). it the main
stream carries only a single program. the IPU inserts the insertion steam into the main steam Note that the terms

"insertion stream.‘ "secondary stream," or the like as used herein can denote replacement (e.g., overwriting) of packets
25 of the main stream as well as insertion without loss of any main steam packets. However, this latter case will require a

large amount of memory to store the portion of the main stream which is temporarily suspended while the insertion
steam is transmitted. ~

It the main stream carries a plurality of programs. the lPU can insert the packets-of the insertion steam into tans-
port packets in the main stream that belong to one or more selected pregame in this case. the data rate of each ete-

so mentary steam in the insertion steam should be the same as the data rate of the corresporfing programs in the main
stream. For exarrple. the rate at a video elementary steam in the insertion steam should beequal to the rate of the

video elementary main stream which is to receive the insertion data. The IPU processes the packets near the beginning .
and end 01 the insertion so the resulting steam is MPEG corrpliant

The main stream packet framer 405 receives a fully ccwpfiant, unaligned MPEG-2 main transport steam at its

as channel input. The main steam data is in a serial fonnat. The MPEG-2 tansport packet synchronization byte may
occur at any bit position. The packet framer 405 provides the transport packet alignment’ and outputs a tansport
steam which is aligned to the packet boundary. The insertion stream packet framer 410 performs a sirrrilar function for
the insertion steam.

The Main Steam Parser (MSP) 415 and Insertion Steam Parser (ISP) 420 are used to parse the main stream and

40 insertion steams. respectively. The steam parsers parse the respective aligned streams of the packet framers 405 and
410 from the tansport layer to the picture layer. At a time prior to T__in. the MSP 415 bypasses the main steam in its

imut and send the steam directly to the main stream buffer 480. and the ISP 420 parses the irput insertion steam to
locate the sequence start code. When a packet with a sequence start code is detected in the insertion steam. the ISP
puts the address of this packet into a register (not shown). The address is a read address for the insertion stream.

45 As soon as 'l‘_in is detected, the MSP parses the main stream to locate the tansport packet with the next. or most
recent previous (if still avaflable). anchor picture start code. when an I or P picture start code is found in the main steam

transport packets. the MSP 415 sends the transport packet which contains the anchor picture start code (e.g.. the last
packet oi the main steam) to the syntax processor 470 for processing. Also at this time. the ISP 420 sends the first

padret oi the insertion steam to the syntax processor 470 to be "fixed" or ‘repaired’. as discussed below in greater
so detail. When a video buffer verifier (e.g.. MPEG parameter 'vbv_bufier") management is required. the MSP 415 and ISP

420 will also have to parse the PCFI. DTS. video rate R__v or R_v'. and other parameters as required, store them in the
data buffer 485. and provide them to the video buffer manager 425.

The VBV is a hypothetical decoder which.is conceptually connected to the output of an encoder. Coded data is

placed in the buffer at the constant bit rate that is being used. and is removed according to which data has been in the
5 buffer for the longest period oitime. The bitsteam produced by an encoder or editor must not cause the VBV to either

overflow or undenlcw. The MSB 415 and ISB 420 output thesame tansport stream which appeared at the input after
parsing as discussed

At the time T_out. the operation of the MSP and ISP is similar to the T_in point. except that the main steam and
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5 420 sends the transport packet which contains the anchor picture start code (e.g.. the last packet of the insertion
stream) to the syntax processor 470 for processing. Also at this time, the MSP 415 sends the first packet otthe remain- ~
der of the main stream to the syntax processor 470 for processing. In this manner, the transition from the end of the
insertion stream to the beginning ot the remainder of the main stream can be performed seamlessly.

The video butter manager 425 checls for the fullness of the video buffer according to its inputs. PCR. PCR ', DTS.
10 DTS '. and video data rates R_v and R_v’. In case of a potential buffer overflow. it instructs the null packet generator 430

to generate L null packets and insert the packets into the output stream. The number of packets to generate is stored
in a register. ‘

The syntax processor 470. which can communicate with the MSB 480, DB 485 and ISB 490 of the output buffer
475. processes the last packet before the splicing point and the first packet after the splicing point to provide a seamless

15 transition that is MPEG conpliant At T_in, the syntax processor 470 reads the last transport packet from the main
stream and the lirst packet from the insertion stream. It checls the syntax of the packets and repairs them. it necessary,
so that they will be MPEG compliant, as will be discussed below in greater detail. At T_out. the syntax processor 470
operates in the similar way except that the main stream and insertion stream are interchanged. T'hat is. the syntax proc-
essor 470 will read the last transport packet from the insertion stream and the first packet from the main stream. and

20 then check the syntax of the packets and repair them, if necessary. Thus, the syntax processor 470 receives unfixed
packets and addresses for the untixed packets. and outputs fixed packets. --

In the event of potential buffer overflow. the null packet generator 430 is instructed by the video buffer manager to
generate null packets and insert them to the output. Thus. the null packet generator 430 receives a signal to generate
null packets, and the nurrber L of packets to generate. and outputs null packets

25 It is desired that the PIDs of the resulting output stream do not change after the insertion. Accordingly, a PSVPID
replacer 435 is provided to replace the PSI tables and PlDs of the inserted stream with those of the main stream. The
PSI/PID replacer 435 receives transport packets with the old PSVPID. new PSI tables. and a PID conversion table. and
outputs transport packets with the PSI/PID replaced.

The output buffer 475 is divided into three parts. The Data Butler (DB) 485 is used to store common data such as
so PSI and nut packets. The Main Stream Butter (M88) 480 and Insertion Stream Buffer (ISB) 490 are used to store the

main stream and insertion stream. respectively. ’

A buller controller 465 is used to coorcfinate the read and write operations of the DB, MSB. and ISB. it also performs
addressing and output scheduling of each transport packet stored in the MSB. ISB and DB.

A group of registers (not shown) is used in the system for storing various parameters such as packet addresses
as and N. the nurrber of null packets. A map of registers which may be used in accordance with the present invention is

given in Table 1. below. it should be appreciated that Table I is an exanple only. and any other suitable map could b
used. In Table 1. the first column indicates the register index. the second column indicates the number of bits. the third
column indicates whether read (Ft) and/or write (W) capability is required. and the fourth column describes the function
of the register location.

50
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The complexity ot the IPU largely depends on the video butler management scheme. Two implementations of a

video buffer management scheme in accordance with the present invention are presented. First. in a sirrplitied version.

the nurrber L of null packets for padding the output stream to prevent buffer overflow are provided only awarding to the
video elementary stream data rates of the main and insertion stream. Fl_v and Ft_v', respectively. At T_in. the nunber
of packets to pad with null data is cormuted as:

L = vbv_buffer_size ' ( 1IR_v - 1/R_v') ' R_t I (188'8).
At T_out. the nunber of packets to pad is conputed as:

L = vbv_bulter__size ' ( 1/Ft_v'- 1IFl_v) ' R_t/ (1 88's).

The advantage of this scheme is a simplified inplementetion. and there is no need to track the PCR and DTS of the

stream. The disadvantages are that padding is larger than needed. and decoding or display discontinuities may result.
Note that padding is required only when the insertion stream has a higher data rate than the main stream.

in a second. more complete version of the video buffer management scheme. padding is used according to a
decoding delay of the main and insertion stream and the video elementary stream rates. The decoding delay is the dif-

ference between the time the first byte of a picture is received and the time when decoding is corrpleted. Vllith this
scheme. at T_in. the number of packets to pad is cormuted as:

L = (decoding_delay - vbv_buffer_sizeIR_v') ‘ R_t I (188'8).
At T_out. the nurrber of packets to pad is conputed as:

L = (decoding_delay - vbv_buffer_size/R_v) ‘ R_t I (188'8).

The advantages of this second embodiment are that padding is used only as needed. and there is no chance of a

decoding or display discontinuity caused by padding. A disadvantage is that the decoding delay nust be conputed. and
therelore the PCB and DTS oi the data stream must be retrieved and decoded. This requires additional hardware and
expense.

vwm either of the above schemes. the calculation of the nurrber of null padding packets can be corrputed using the
following definitions and assurrptions.

Definitions:

80: Video decoding bulfer size at the end of old stream.

vbv__bulter_size: 1.75 Mb or 1835008 bit

T_pad: Duration of null padding bits.

At T_in point:

30- Fl_v ' T_pad+(Fl_v'-

R_v)'(decoding__delay-T_pad)

s vbv_buffer_size: and
Tjad 2 decoding_deley‘(1- R_vIR_v ‘)-

(vbv_buller_size-BO)lR_v ’.

Since 80 = decoding_de|ay‘R_v. we have:

- T_pad 2 decoding-delay - vbv_buffer_sizeIR__v'.

Since decoding_delay < vbv_bulterIR_v, to sinplify the computation, T_pad can be wn'tten as:
T_pad 2 vbv_buffer_size'(lIFl_v - 1IR__v ).

For exanple, if Fl_v=4 Mbps and R_v'=8 Mops, then the padding time will be:
T_pad = 1835008 ‘ (1/4 - 1/8) = 0.23 sec.

However. this does not mean that the viewer will detect a discontinuity of 0.23 second. in fact. there will be no vis-

ible discontinuity when the data is displayed on a television screen since the 0.23 second delay only flushes out part at
the data in the video decoding bullet. After 0.23 second. the data from the insertion stream will till the buffer while the

decoder is still decoding the data from the main stream As long as the time to decode the remaining data in the video

10
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decoding buffer is greater or equal to .

(vbv_deiay_of__first_picture - 1/picture_rate) of the insertion stream there will be no decoding discontinuity.
Furthennore. at T_out. T_pm is computed as:

T_pad 2 decoding_delay - vbI_bufler_size/R_v.
5 or simplified to:

TJiad 2 vbv_buffer_size'(‘i/Fl_v' l 1IFt_v).

The number of padding packets. N, can therefore be conputed as:
L = T_pad ‘ R__t I(188’8).

FIGURE 5 illustrates the processing flow of the Insertion Processing Unit of FIGURE 4 in accordance with tee
10 present invention. Note that the steps of FIGURE 5 are shown as occuning in a sequential manner for clarity. but many

of the steps rray occur concurrently andlor sequentially. A_t block 502. the IPU outputs the main transport stream from
the main stream buffer (M88) 480. The IPU is essentially in a bypass mode at this time since the insertion stream has
not yet been inserted. At block 506. the main stream parser parses the main stream to locate the spficing signal T_in.
Note that T_in need notbe carried in the nain stream. but may be provided locally, for example. at a cable system head-

15 end. When T_in is detected. the IPU continues to output the main transport steam from the main steam buffer. At block
508. the main steam parser parses the main stream to locate the closest packet with an anchor picture (e.g.. I or P
picture) start code and passes that packet to the syntax processor 470. This packet will be the last packet of the main
steam. To ensure that the resulting data stream is MPEG conpliant. no data front the next frame or sequence of frames
may be included in this last main stream packet At block 512. the syntax processor adds a sequence end code field to

2a the last padtet of the main stream The sequence and code is a tvventy-four bit code which indicates the end of a
sequence of pictures. At block 514. the PSVPID repiacer 435 starts to replace the PSI/PID of the insertion stream.

At block 516. the syntax processor processes the first packet of the insertion stream (e.g., the packet which con-
tains the sequence start code) so that any data before the sequence start code in this packet that is coming from the
insertion stream is replaced with stuffing bytes in the adaptation field. if the adaptation field does not exist. it is created.

25 The packers transport header and PES header are also modified to ensure that the output stream is MPEG corrpliant.
The syntax processor also sets the rfiscontinuity indicators of the insertion stream in ISB for all the packets before the
PCR packet to "1'.

At block 518. the video buffer manager 425 calculates the number. N. of null packets to pad. At block 520. at the
end of the main stream. which is designated as the position sp_in, an interrupt signal, Main Stream Done (MSD). is gen-

so erated. At block 522. after receiving the MSD signal, the IPU reads the null packets tom the data buffer 435 and writes
the null packets to the output stream. At block 524. at the end of the nut packets, an intempt signal, Null Packets Done
(NPD). is generated. .

At blodt 526. after receiving the NPD signal. the system begins to output data from the insertion stream buffer 490
at a position which is designated sp_in '. At the same time, the MSP reads from the main stream and puts a new

as sequence in the MSB.

At block 530. when T_out is detected. the processing continues at block 540. Otherwise, the system is in a waiting
mode until T_out is received. At this time. the system continues to output data from the ISB. Generally. T_out may be
provided locally. for example. by a cable swtem headend. However. it may be preferable for T_in and T_out to be pro-
vided in the main stream so that the cable headend is nottasked with managing the time and duration of the insertion.

40 Moreover. the gap in the nain stream in which the insertion steam is to be provided will not typically be contoliable by
‘ the cable headend. At block 540. the ISP parses the insertion stream for the packet with an anchor picture start code

and passes that padtet to the syntax processor. This will be the last packet of the insertion stream. The syntax proces-
sor processes this last packetof the insertion stream so that there is no data from the next frame or sequence of frames
inclined in the packet. Thus. the resulting data stream will be MPEG compliant. At block 544. the syntax processor

45 adds a sequence end code field to the last packet of the insertion stream

At block 546. the syntax processor processes the first packet of the main steam (which contains the sequence
start code) so that any data before the sequence start code in this packet that is coming from main stream is replaced
with zeros. The packets transport header and PES header are also modified to ensure that the output stream is MPEG
conpliant. The syntax processor also sets the discontinuity indicators of the main stream in the MSB for all the packets

so before the PCR packet to '1".

' At block 548. the video butler manager calculates the nurrber of null packets to pad. At block 550. at the end of IS.
which is designated sp_out ’. an interrupt signal, insertion Steam Done (ISD), is generated. At block 552. after receiv-
ing the ISD signal. the system reads the null packets from the databufier and writes to theoutput steam At block 554.
at the end of the null packets. an interrupt signal. Null Packets Done (NPD). is generated. At block 556. after receiving

55 the NPD signal. the system begins to read from the M88 at a point which is designated sp_out. Thus. at this time. the
insertion steam ends and the next portion of the main steam begins to be output At the same time. the ISP readsfrom
the insertion steam and puts a new sequence in the ISB for future use. The process continues at block 506, where the
MSP parses the main stream tor the next splicing signal. T_in. ‘

‘I1
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In practice. the invention is particularly suitable for inserting commercial messages into one or more network tele-

vision programs. For exanple, often times a network program is transmitted via satellite to local cable system operators.

The cable system operator has the task of inserting commercials from local businesses into the irialn stream In this
case. it may be desirable to provide commercials. for exarrple, every twenty minutes Furthemiore. assume one coni-

5 rnercial is inserted. and that the commercial has a duration of one ninute. Then. for a network program which runs from

8:00 p.m.~ to 9:00 pm.. we may have T_in=8:00 p.m., T_out=81>1_ pm. then T_in=8:20 pm. T_out=8:21 p.m.. and
finally T_in=8:59 p.m., T_cut-=9:00 p.m. Other variations are possible. of course. For exanple. a prerecorded series of

commercials may be assembled. In this case, the beginning of the first commercial will correspond to T_in, and the end

of the last commercial may correspond to T_out. Alternatively. the network program may include one or more commer-

to clals already in the main transport stream. In this case. the present lmtention may be used to replace selected ones of

the main stream commercials. or to remove selected cries of the commercials without replacement. Note that the latter
case may not be possible in real-time. _

In order to implement the processing flow of FlGUFlE 5, the structure of a packetized data stream must be exam-

ined in greater detail. in a packetized digital data streairi. typically the packets carrying the conpressed video data will

is be multiplexed with other packets. e.g.. carrying corresponding aucfio data and control information necessary to recon-
struct a television signal. One standard for transporting digital television signals in this manner is the MPEG-2 standard,

details of which can found in document AVC-491. version 1, April. 1993. published by the Telecommunications Stand-

ardization Sector. Study Groip 15, Experts Group 4ATM-Video Coding of the International Organization for Standardi-

zation. ISO-lECIJTC1ISC29NVG11 entitled ‘Coded Representation of Picture and Audio Information,‘ incorporated
2o herein by reference; ISOIIEC 13818-2. March 25. 1994. entitled ‘Generic Coding of Moving Pictures and Associated

Audio.‘ incorporated herein by reference; and ISOIIEC 13818-1, April 27. 1995. entitled "Coding of Audio. Picture, Mul-

timedia and Hypermedia lriforrnation.' incorporated herein by reference. Further detafls of the video syntax and semen-
tics for MPEG-2 video can be found in lntemational Organization for Standardization document ISOIIEC 11172-6 dated

April 2. 1993 and entitled ‘Revised Syntax and Semantirs for MPEG-2 Video,‘ also incorporated herein by reference.

25 Also of interest. and incorporated herein by reference. is document MC68VDPID. a preliminary data sheet entitled
"MPEG-2/DCII Video Decompression Processor." ©Motorola Microprocessor and Memory Technologies Group. 1994
which describes a video decorrpression processor using the MPEG-2 and DigiCipher®ll standards.

In the MPEG-2 system (and the similar DigiCipher® ll system proprietary to General instrument Corporation. the
assignee hereof) a transport stream. or transport multiplex is made up of a contiguous set of fixed length padiets. Each

so packet is 188 total bytes in length. with the first four of those bytes being defined as the packet header. The payload
portion of each packet isthus normally 184 bytes.'l-lowever, a variable length adqztation field may be provided to extend -

the header. when required. when an adaptation field is present. the payload portion of the padiet will be correspond-
ingly shorter. 1

Various timing and identification information is provided in cfiiferent potions of the transport stream. These include

as a packet identifier (PID) found in the transport header of each transport packet to provide a reference nunber for iden-
tifying the transport packets canying a specific service component. This nurrber is included in a service definition or

‘service map‘ used by the receiver to identify those transport packets required to reconstruct a television program sig-
nal. The PID may also be referenced for various grooming and remultiplexing functions. In the case of video. audio or

isochronous control data. the stream of packets labeled with a single PID represents a single video. audio or iso-

40 chronous data service elementary stream. respectively. Each type of packet will have a different PID identifying the
packet type.

Timing information carried by the transport strearri includes a program clock reference (PCB) which effectively rep-
resents a sanple of the system time clock (STC) time base that underlies the service conposed of the PlDs referenced

in the service map. The PID carrying the packet with the PCR is also referenced in the service map The video. audio
45 and isochronous data components of a service are looked through a defined relationship to the system time clock. The

PCR serves todeline the transport rate. in the sense that between any two successive PCRs in one PID. the transport

rate is constant and nominally equal to the system time clock rate times the ratio of the total number of transport bytes

between the PCFts divided by the difference in the PCRs in units of system time clock ticks.
The fining information carried by the transport stream also includes time starrps for the commencement ofdecod-

so ing and presentation of data for dsplay. The presentation time starrp (PTS) is used for service corrponent acquisition
and also for evaluating whether timing and buffer control are operating properly at thedecoder. The decoder time starrp

(DTS) is used to indicate when the decoder should start to decode the first access unit (e.g.. video frame) that starts in

the payload of a paclretized elementary stream (PES) packet vmose header includes the DTS. A packetized elementary

stream is a data stream conposed of end-to-end PES packets which have variable length and are typically for longer

55 than a fixed length transport packet. Thus. a PES packet is typically conposed of data from a plurality of transport pack-
ets.

FIGURES 6a to 6c are cfiagrammatic illustrations showing how variable length PES packets are reorganized into

fixed length transport packets for use in providing a transport multiplex for transmission. FIGURE 6a-illustrates a portion

19
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of a packetized elementary stream carrying successive PES packets. each having a header (PES-HDR) 672 and a PES
. payload 674. The PES packets 670 are of variable length. PES packets are typically several thousand bytes in length.
- They are required to be aligned in such a manner that. when divided into transport packet payloads. the first byte of

every PES header is located in the first payload position of some transport packet. For any transport packet carrying
5 the aligned PES header. a ‘payload unit start indicator" will be set in the transport header for the transport packet. in

the MPEG-2 and DigiCipher® ll systems. the PES format is used for all service conponents that are inherently syn-
chronous More particularly. video. audio and isochronous data components are carried as packetized elementary
streams. and the PES headers 672 will carry various information necessary to define the payload. including a packet
start code prefix, a stream identification. and a PES packet length.

10 The header may also contain a presentation time stamp (PTS) or decode time starrp (DTS). The PTS is afield
which indicates the value that corresponding bytes of the decoder system time clock reference should have when the
first presentation unit (l.e.. video frame. audio sync frame. isochronous data access unit) whose access unit starts
somewhere in the payload of this PES packet is presented. For video. an access unit starts it the first byte of the picture
start code is present in the payload of the PES packet. For audio, an access unit starts it the first byte of the sync word

is is present in the payload of this PES packet. For isochronous data. an access unit starts it the first byte of the data
header is present in the payload of this PES padret. The PTS field is used for service conponent acquisition, and also
for evaluating whether timing and buffer control are operating properly at the decoder.

The DTS is afield indicating what value corresponding bits of the decoder system time clock reference should have
when the decoder starts to decode the first access unit that starts somewhere in the payload of this PES packet. The

20 PTS and DTS differ only for video, and only in the case _of the l-frame and the P-frames transnitted with B-frames.
The PES payload contains the information data that is desired to be transmitted to a receiver. Thus. the payload --

includes all of the video, audio and control inforrration necessary for the receiver to decode and reconstruct, e.g.. a dg-
ital television signal.

in order to meet the requirements of robustness and simplicity, a fixed packet length approach is preferred to the
25 variable length PES packets ‘Thus. as illustrated in FIGURE 6b. the packet elementary stream containing the PES

packets 670 is reconfigured into a stream of fixed length transport packets 680. The transport packets illustrated in FIG-
URE 6b all correspond to the same service conponent. such as the video component of a digital television transmis-
sion. In the MPEG-2 and DigiCipher® ll errbodiments. each packet is 188 total bytes in length. with the first four bytes
comprising a transport packet header (TP HDR) 682. The payload portion 684 of each packet 680 is thus nomtally 184

30 bytes. However, an adaptation field mechanism is present. as illustrated by transport packet 680'. to extend the header
when required. The adaptation field 686 provides additional information which is not required for every transport packet.
The adaptation field (ADPT FlELD) 686 extends the regular transport header 682 at the expense of payload 684, which
will be less than 184 bytes whenever the adaptation is provided. The adaptation field 686 is of variable length. depend-
ing on the information it contains. Typically, the adaptation field will support additional information for time base recovery

35 and other functions. and also provides a mechanism for padding the payload when it does not occupy the full 184 bytes.
Such padding can be used, for example. to make a variable rate video packetized elementary stream into a constant
rate transport stream. ‘ '

As indicated in FIGURE 6b. the transport header of each transport packet includes the PID which identifies the par-
ticular service component carried by the transport packet.‘ The PCR will be carried by an adaptation field to provide tim-

40 ing infomration for a desired service At a receiver. the PCR for the desired service is detected iromthe adaptation field.
The PlDs of the transport packets will then be monitored in accordance with the timing established by the PCR to
recover those transport packets carrying a particular conponent of the service to be processed.

Transport packets from various service corrponents are multiplexed into a transport multiplex 690 as illustrated in
FIGURE 6c. The transport multiplex will carry interspersed packets from each of the different components (e.g.. video.

45 audio and control) necessary to reconstruct a service at the receiver. in the illustrative transport multiplex shown in FIG-
URE 6c. video transport packets 680 (A1. A2. A3...) are followed by audio components 692 (B1, B2. 83...) which, in turn,
are followed by control conponent packets 694 (C1. C2. 03...).

Wrth the foregoing in mind. the operation of the syntax processor 470 of the IPU 400 in fixing the packets of the
main stream or the insertion can now be discussed. First, the process of blodcs 508 and 540 will be discussed. wherein

so the last packet of the main or insertion stream, respectively. before the splicing point. is processed to maintain corrpli-
ance with an MPEG or similar communication protocol. The splicing point is the boundary between the main and inser-
tion stream packets. This corresponds to the point between sp__in of the main stream and sp_ln' of the insertion stream
when the output streamtransitions from the main to the insertion stream, or to the point between sp_out‘ of the insertion
stream and sp_out of the main stream when the output stream transitions from the insertion to the main stream.

55 Generally. the last packet of the data stream before the splicing point has to be procesed since the transport
packet boundary may not be the same as the picture bouruary. This last packet will be referred to as a pre-splicing data
packet in this case. the pre-splicing packet will contain part of the data from the next (anchor) frame. The pre-splicing
packet can be fixed by discarding the data from the next frame and stuffing the same amount of bytes to the adaptation
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field of the last packet. where it is understood that stuffing bytes are simply durrmy bytes of data. If an adaptation field
does not exist in the last packet. it can be created. Note that after fixing the information contained in the adaptation_field
and pes_hdr. including adaptation_field_iength. payload_unit_start_indicator. pes_length. and other parameters. may
be changed However. this is not expected to result in any visible discontinuity or artifacts to the viewer when the data

5 is displayed

‘ Processing of the pre-splicing packet is treated differently depending on whether the packet has an adaptation field '
and a PES header, and further depending on the location of data fields in the padtet. FIGURES 7a-7d show a pre-splic-
ing data padtef having an adaptation field and PES header before and after processing in accordance with the present
invention.

10 In FIGURE 7a. the packet. shown generally before processing at 700, includes a transport header 701. an adapta-
tion field 702 carrying K bytes. afirst data field 703. a PES header (pes_hdr) 704. a second data field 705. a picture
start code 706 carrying four bytes, and a third data field 707 carrying M bytes. In this case, it can be seen that there is

data carried in the packet 700 between the adaptation_field 702 and the pes_hdr 704. and between the pes_hdr 704
and the pic_start_code 706.

15 Moreover, since the pic_sfart_code 706 defines the start of a new picture or frame. it can be seen that the third data

field 707 carries data of the new frame. Thus, in accordance with the present invention. the packet 700 is processed by
discarding the data of the pic_start__code 706 and the associated third data field 707. and shifting 4+-M dummy bytes in
the adaptation field 702. This results in the processed packet 710 which includes the adaptation field 712. and which

terminates with the second data field 705. The packet 710 includes data from only. one picture and does not require the
20 next adjacent packet to maintain

Note that in FIGURES 7-11. the relative width of a packet or a field thereof does not necessarily indicate the
amount of data carried in the field or the packet

In FIGURE 7b. the unprocessed padtet is shown generally at 720. and the processed packet is shown generally at
730. Here. there is data between the adaptation_fie|d 702 and the pes_hdr 704. but not between the pes_hdr 704 and

25 the pic__start_mde 706. In accordance with the present invention. the packet 720 is processed by discarding the data
of the pes_hdr 704. pic_start_code 706 and the third data field 707. and stuffing N+4+M dummy bytes in the adaptation
field 702. This results in the processed packet 730 which includes the adaptation field 732. and which terminates with
the first data field 703.

in FIGURE 7c, the unprocessed packet is shown generally at 740. and the processed packet is shown generally at
so 750. Here. there is data between the pes_hdr 704 and the pic_start_code 706. but not between the adaptation_field 702

and the pes_hdr 704. in awordance with the present invention. the packet 740 is processed by discarding the data of
the pic_start_code 706 and the third data field 707. and stuffing 4+M dummy bytes in the adaptation field 702. This
results in the processed packet 750 which includes the adaptation field 752. and which terminates with the second data
field 705.

as in FIGURE 7d. the unprocessed packet is shown generally at 760. Here. there is no data field between the pes_hdr
704 and the pic_start_code 706. or between the adaptation_field 702 and the pes_hdr 704. In accordance with the
present invention, as shown at 770. the entire packet 760 is not transmitted since there would be no data fields remain-
ing after discarding the third data field 707.

FlGUFlES8a and 8b show a pre-splicing data packet having an adaptation field but no PES header before and after

40 processing in accordance with the present invention. in FIGURE 8a. the unprocessed packet is shown generally at 800.
and the processed packet is shonm generally at 810. Here. there is data between the adaptation field 802 and the
pic_start__code 804. In accordance with the present invention. the packet 800 is processed by discarding the data of the
pic_start_code 804 and the second data field 805. and stuffing 4-l-M dummy bytes in the adaptation field 802. This
results in the processed packet 810 which includes ‘the adaptation field 812, and which terminates with the first data

45 field 803.

In FIGURE 8b. the unprocessed packet is shown generally at 820. Here. there is no data field between the adap-
tation field 802 and the pic_start_code 804. In accordance with the present invention. as shown at 830, the entire
packet 820 is not transmitted since there would be no data fields remaining after discarding the second data field 805.

FIGURES 9a-9d show a pre-splicing data packet having no adaptation field but with a PES header before and after

so processing in accordance with the present invention. In this case. an adaptation field is created which carries the

dummy stufiing bits which account for the discarded fields. In FIGURE 9a. the packet, shown generally belore process-
ing at 900, includes a transport header 901, a first data field 902, a PES header 900. a second date field 904. a picture
start code 905 carrying four bytes and a third data field 906 carrying M bytes In this case, data is carried between the

tp_hdr 901 and the pes_hdr 903. and between the pes_hdr 903 and the pic_start_code 905. in accordance with the
55 present invention the packet 900 is processed by discarding the data of the pic_start_code 905 and the third data field

906. and creating an adaptation field 912 with 4+M dummy bytes as shown in the processed packet 910. .

In FIGURE 9b. the unprocessed packet is shown generally ‘at 920. and the processed packet is shown generally at
930. Here. there is data between the tp_hdr 901 and the pes_hdr 903, but not between the pes_hdr 903 and the
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pic__start_ccde 905. In accordance with the present invention. the packet 920 is processed by discarding the data of the
pes__hdr 903. pic_start_code 905. and the thirddata field 906. and creating an adaptation field 932 with N+4-+M dummy.
bytes. as shown in the processed packet 930.

. In FIGURE 9c. the unprocessed packet is shown generally at 940. and the processed packet is shown generally at
5 950. Here, there is data between the pes_hdr 903 and the pic_start__code 905. but not between the tp__hdr 901 and the

pes_hdr 903. In accordance with the present invention. the packet 940 is processed by discarding the data at the
pic__start__ccde 905 and the third data field 906, and creating an adaptation field 952 with 4-IM dummy bytes, as shown
in the processed packet 950.

In FIGURE 9d. the unprocessed packet is shown generally at 960. Here, there is no data field betweenthe fp_hdr
to 901 and the pes_hdr 903. or between the pes_hdr 903 and the pic_start__code 905. In accordance with the present

invention. as shown at 970, the. entire packet 960 is not transmitted since there would be no datafields remaining after
discarding the third data field 906. -

FIGURES 10a and 10:» show a pre-splicing data packet having no adaptation field or PES header before and after
processing in accordance with the present invention. In this case. an adaptation field is created which carries the

15 dummy stuffing bits which account for the discarded fields. In FIGURE 10a. the urprocessed packet is shown generally
at 1000. and the processed packet is shown generally at 1010. Here, there is data between the tp_hdr 1001 and the
pic_start_code 1003. In accordance with the present invention. the packet 1000 is processed by discarding the data of
the pic_start_code 1003 and the second data field 1004, and creating an adaptation field 1012 with 4-I-M dummy bytes.
as shown in the processed packet 1010.

20 In FIGURE 10b. the urprocessed packet is shown generally at 1020. Here. there is no data field between the tp_hdr
1001 and the pic_start_code 1003. In accordance with the present invention. as shown at 1030. the entire packet 1020
is not transmitted since there would be no data fields remaining after discarding the second data field 1004.

Now. the process of blocks 516 and 546 will be discussed, wherein the first packet of the main stream after the sec-

ond splicing point (e.g.. sp__out), is processed to maintain compliance with the MPEG or similar communication proto-
25 col. This first packet will be referred to as a post-splicing data packet. As with the pre-splicing packet. processing of the

post-splicing packet is treated differently depending on whether the packet has an adaptation field and a PES header.
and further depending on the location of data fields in the packet. In particular. the first post-splicing packet must be
processed by the syntax processor 470 when the splicing point does not correspond exactly to a picture boundary. In
this case..the post-splicing packet may contain part of the data from a previous picture or sequence of pictures.

so In accordance with the present invention. the post-splicing packet is fixed by discartfing the data from the previous
sequence and stuffing a compensating number of dunmy bytes to the adaptation field-of the post-splicing packet. Fur-
thermore. an adaptation field is created if it does not already exist. Moreover. as with the processing of the pre-spicing
packet. the information contained in the adaptation_field and pes_hdr. including
adaptation__field_length.

as payIoad_unit_sIart_ind”rcator. pes_Iength. and other parameters, may be changed. but this is no expected to result in
any visible discontinuity or artifacts to the viewer when the data is displayed.

FIGURES 11a-11d show a post-splicing data packet having an adaptation field and PES header before and after

processing in accordance with the present invention. In FIGURE 11a. the packet, shown generally before processing at
1100. includes a transport header 1101. an adaptation field 1102 carrying K bytes. a first data field 1103 carrying N

40 bytes. a PES header. pes_hdr 1104. a second data field 1105 canying M bytes. a sequence start code 1 106and athird
data field 1 107. In this case. it can be seen that there is data carried between the adaptation_field 1 102 and the pes_hdr

- 1104. and between the pes__hdr1104 and the seq_staI1_c0de1106.

Moreover. the seq_start_code 1106 defines the start of a new sequence of pictures. and the first data field 1103

and the second data field 1105 cany data of a picture from a previous sequence. Thus. in accordance with the present
45 invention the packet 1100 is processed by discarding the fist data field 110 and the second datafield 1105, and stuffing

Na-M dummy bytes in the adaptation field 1102. This results in the processed packet 1110 which includes the adapta-
tion field 1112. The packet 1110 includes data from only one sequence of pictures and does not require the previous
adjacent packet to maintain

In FIGURE 1th. the unprocessed packet is shown generally at 1120. and the processed packet is shown generally
so at 1130. Here. there is data between the adaptation_field 1102 and the pes_hdr 1104. but not between the pes_hdr

1 104 and the setLstart_code 1 106. In accordance with the present invention. the packet 1120 is processed by discard-
ing the first data field 1103. and stuffing N dummy bytes into the adaptation field 1102. This results in the processed
packet 1130 which includes the adaptation field 1 1 32.

In FIGURE 11c. the unprocessed packet is shown generally at 1140. and the processed packet is shown generally
55 at- 1150. Here. there is data between the pes__hdr 1104 and the seq_start_code 1106. but not between the

adaptation_fieId 1102 and the pes_hdr 1104. In accordance with the present invention. the packet 1140 isprocessed
by discarding the second data field 1105, and stuffhg M dummy bytes in the adaptation field 1102 This results in the
processed packet 1150 which includes the adaptation field 1 152. '

‘IR
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In FIGURE 11d. the unprocessed packet is shown generally at 1160. Here. there is no data field between the

pes_hdr 1104 and the seq_start_code 1106, or between the adaptation__fieId 1102 and the pes_hdr 1104. In accord-

ance with the present invention. the entire packet 1160 is transmitted without modification since there is no data field

prior to the seq_start_code 1106.

5 FIGURES 12a and 12b show a post-splicing data packet having an adaptation field but no PES header before and

after processing in accordance with the present invention. In FIGURE 12a. the unprocessed packet is shown generally
at 1200. and the processed packet is shown generally at 1210. Here. there is data between the adaptation field 1202

and the seq_start_code 1204. In accordance with the present invention. the packet 1200 is processed by discarding the
first data field 1203 and shifting N dummy bytes in the adaptation field 1202. This results in the processed packet 1210

10 which includes the adaptation field 1212.

In FIGURE 12b, the unprocessed packet is shown generally at 1220. Here. there is no data field between the adap-
tation field 1202 and the seq_start_code 1204. In accordance with the present invention. the entire packet 1220 is
transrnltted without modification since there is no data field prior to the seq_start_code 1204.

FIGURES 13a-13d show a post-splicing data packet having no adaptation field but with a PES header before and

15 after processing in accordance with the present invention In FIGURE 13a. the packet. shown generally before process-
ing at 1300. includes a transport header 1301. a first data field 1302 carrying N bytes. a PES header 1303. a second
data field 1304 carrying M bytes. a sequence start code 1305 and a third data field 1306. In this case. it can be seen

that there is data carried in the packet 1300 between the tp_hdr 1301 and the pes_hdr 1303. and between the pes_hdr

1 303 and the seq_stert_code 1305. In accordance with the present invention the packet 1300 is processed by discard-
zo ing the first data field 1302 and the second data field 1304. and creating an adaptation field 1312 with N+M dummy

bytes as shown in the processed packet 1310.

In FIGURE 13b. the unprocessed packet is shown generally at 1320. and the processed packet isshown generally
at 1 330. Here. there is data between the tp__hdr 1 301 and the pes_hdr 1303. but not between the pes_hdr 1303 and the

seq_start_oode 1305. In accordance with the present invention, the packet 1320 is processed by discarding the first

25 data field 1302, and creating an adaptation field 132 with N dummy bytes. as shown in the processed packet 1330.

In FIGURE 13c. the unprocessed packet is shown generally at 1340. and the processed packet is shown generally
at 1350. Here. there is data between the pes_hdr 1303 and the seq_start_code 1305. but not between the tp__hdr 1301
and the pes_hdr 1303. In accordance with the present invention. the packet 1340 is processed by discarding the sec-

ond data field 1304. and creating an adaptation field 1352 with M dunmy bytes. as shown in the processed packet
so 1 350.

In FIGURE 13d. the unprocessed packet is shown generally at 1360. Here. there is no data field between the

tp__hdr 1301 and the pes_hdr 1303, or between the pes_hdr 1303 and the seq_start_code 1305. In accordance with the

present invention. the entire packet 1360 is transmitted without modification since there is no data field prior to the
seq_start_code 1305.

55 FIGURES 14a and 14b show a post-splicing data packet having no adaptation field or PES header before and after
processing in accordance with the present invention. In this case. an adaptation field is created which carries the

dummy shilling bits which account for the discarded fields. In FIGURE 14a. the urprocessed packet is shown generally

at 1400. and the processed packet is shown generally at 1410. Here. there is data between the tp_hdr 1401 and the

seq_start_oode 1403. In accordance with the present invention. the packet 1400 is processed by discarding the first

40 data field 1402. and creating an adaptation field 1412 with N dummy bytes. as shown in the processed packet 1410.

In FIGURE 14b. the unprocessed packet Is shown generally at 1420. Here. there Is no data field between the tp_hdr
1401 and the seq_start_code 1403. In accordance with the present invention. the entire packet 1420 is transrritted

without modification since there is no data field prior to the seq_start_code 1403.

A decoderfor decoding the output data stream may be provided as discussed earlier in connection with FIGURE

45 1 . For exarrple, the Digital Entertainment Terminal (DE1) 168 can include a decoder with an associated data buffer and

processor. The buffer receives the incoming data stream and provides the data to the processor for decoding and other

processing which is required to provide a signal suitable for reproduction on a television. As discussed. the provision of
null packets in the output data stream will prevent a potential buffer overflow at the decoder.

Accordingly. it can be seen that the present invention provides a method and apparatus for splicing compressed

so packetized digital video streams In particular. a secondary packetized data stream, such as a commercial. is spliced

with a primary packetized data stream. such as a network television program. The system does not require the decom-

pression of the data in the primary data stream. and is particularly suitable for use at a cable system headend to allow

the Insertion of commercials from local businesses into a nationally broadcast television program.

Although the invention has been described in connection with various specific errbodiments. those skilled In the art
55 will appreciate that numerous adaptations and modifications may be made thereto without departing from the spirit and

scope of the invention as set forth in the claims. For example. it is possible to locate the IPU in the decoder at the sub-

scribers home. thereby providing the stbscriber with the capabilities of a in-home digital data mixer such as those used

at television. radio and recording studies. This would allow the subscriber to edit various audio. video and data sources.
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For exarrple. data stored on a DVD or CD~FiOM could be spliced with a main program for various educational and enter-
tainment purposes

Claims
5

1 . A method tor splicing a secondary packetized data stream with a primary packetized data stream. comprising the
steps of: \

providing a start signal indicating a time to initiate said splicing;

to determining a pre-spfrcing packet of said primary stream according to said start signal; and
a providing an output stream where a first packet of said secondary stream is positioned to follow said pre-splic-

ing packet. » -

2. A method in accordance with claim 1, wherein the packets of said primary stream have iderrtiiylng data associated
15 therewith. corrprising the further steps at:

retrieving said identifying data of said primary stream; and

providing said secondary stream with said identifying data.

20 3. A method in accordance with claim 1 or 2, conprising the further steps of:

providing a number L of null packets in said output stream to prevent a buffer overflow at a decoder which
receives said output stream; and

inserting said null packets between said pre-splicing packet and said first packet;

25 wherein said nurrber L is determined according to respective data rates of said primary and secondarystreams.

4. A method in accordance with one of the preceding claims. comprising the further steps ot:

so determining a post-splicing packet of said primary stream which follows said pre-splicing packet;
discarding data of said pre-splicing packet which is associated with said post-splicing packet; and
adding an amount of stufiing data to said pre-splicing packet according to the amount of data discarded.

5. A method in accordance with one of the preceding claims. wherein saidprevsprrcing packet is a packet oi said pri-
ss _ marystreamwithananchorframestartcodewhichisclosesttosaidstarttime.

6. A method in accordance with one of the preceding claims, wherein said primary stream carries compressed digital
data. and said splicing does not require decompression at said compressed digital data.

40 7. A method in accordance with one of the preceding claims. comprising the further steps oi:

determining a pea-splicing packet ot said primary stream which follows said pre-splicing packet; and
positioning said post-splicing packet to follow a last packet of said secondary stream in said output stream.

45 8. A method in accordance with claim 7. comprising the further steps oi:

discarding data oi said post-splicing packet which is associated with a packet of said primary stream which
immediately precedes said post-qalicing packet; and

adding an amount of stuffing data to said post-splicing packet according to the amount of data discarded

9. A method in accordance with claim 7 or 8. wherein said post-splicing packet is a packet oi said primary streamwith
a sequence start code which directly follows a sequence end code which is associated with said last packet of said
secondary stream. _

55 10. An apparatus for sprrcing a secondary packetized data stream with a primary packetized data. comprising:

means tor providing a sari signal indicating a time to initiate said splicing;

means for determining a pre-spiicing packet of said primary stream according to said start signal: and

17
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means for providing an output steam where a first packet of said secondary stream is positioned to follow said
pre-splicing packet.

11. An apparatus in accordance with claim 10. wherein the packets of said primary steam have identifying data asso-
5 ciated therewith. further conprising: _

means for retrieving said identifying data of said primary steam; and

means for providing said secondary stream with said identifying data.

10 12. An apparatus in accordance with claim 10 or 11. further comprising:

means for providing a number L of null packets in said output stream to prevent a buffer overflow at a decoder
which receives said output stream: and

means for inserting said null packets between said pre-splicing packet and said first packet;

15 wherein said nurrber L is determined according to respective data rates of said primary and secondary
streams. .

13. An apparatus in accordance with one of claims 10 to 12. further cormrising:

20 means for determining a post-splicing packet of said primary stream which follows said pre-splicing packet;
means for discarding data of said pre-splicing packet which is associated with said post-splicing packet; and
means for adding an amount of stuffing data to said pre-splicing packet according to the amount of data dis-
carded.

25 14. An apparatus in accordance with one of claims 10 to 13, wherein said prelsplicing packet is a packet of said pri-
’ rnary steam with an anchor frame start code which is closest to said start time.

15. An apparatus in accordance with one of claims 10 to 14. wherein said primary steam carries compressed digital
data. and said splicing does not require deconpression of said conpressed digital dataso

16. An apparatus in accordance with one of claims 10 to 15. further corrprising:

means for determining a post-splicing packet of said primary steam which follows said pre-splicing packet:
and .

as means for positioning said post-splicing packet to follow a last packet of said secondary stream in said output
steam.

17. An apparatus in accordance with claim 16. further corrpnsing:

40 means for discarding data of said post-splicing packet which is associated with a packet of said primary stream
which immediately precedes said post-splicing packet. and

means for atfling an amount of stuiiing data to said post-splicing packet according to the amount of data dis-
carded.

45 18. An apparatus in accordance with claim 16 or 17. wherein said post-splicing packet is a packet of said primary
steam with a sequence start code which directly follows a sequence end code which is associated with said last
packet oi said secondary steam.

19. A decoder for decoding a tansport data stream which comprises a secondary packetized data stream which is
so spliced with a primary packet'zed data stream. Mterein afirst packet of said secondary stream is positioned to fol-

low a pre-splicing pacicet of said primary steam. said decoder comprising:

a buffer for storing said tansport data: and

V a processor coupled to receive data from said butter for processing said tansport data: wherein:

55 a nurrber L at null packets are provided between said pre-splicing packet and said frst packet to prevent over-
flow ci said butler; and

said number L is determined according to respective data rates of said primary and secondary steams

10
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20. A decoder in accordance wiih daim 19. wherein said nurrber L is determined according to a decoding delay time
of said decoder.
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Gilligan's Island
Silent Running
Star Trek

The Price is Right
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1 IECHNIQALIIELD

2 This invention relates to entertainment systems, such as interactive

3 television or interactive computing network systems, and to electronic program

4 guides which operate in conjunction with these systems. More particularly, this

5 invention relates to methods for operating electronic program guides using auto-

6 generated and viewer-generated queries to identify programs or other

7 programming information.

9 

to Television viewers are very familiar with printed programming schedules

:1 that appear in daily newspapers or weekly magazines, such as TV Guide®. The

12 printed program guide lists the various television shows in relation to their

13 scheduled viewing time on a day-to-day basis.

:4 Cable TV systems often include a charmel with a video broadcast of the

IS printed program guide. The cable channel is dedicated to displaying listings of

I6 programs available on the difierent available channels. The listings are commonly

17 arranged in a grid. Each column of the grid represents a particular time slot, such

18 as 4:00 p.m. to 4:30 p.m. Each row represents a particular broadcast or cable

19 channel, such as ABC, PBS, or ESPN. The various scheduled programs or shows

2a are arranged within the rows and colutrms, indicating the channels and times at

2: which they can be found. The grid is continuously scrolled vertically so that a

22 viewer watches a continuously refreshing set of programs within three or four time

23 slots.

24 Data for available programs is typically received by a cable system as a

25 plurality of data records. Each available program has a single corresponding data
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I7

18

20

 

record indicating a variety of information about the program such as its channel, its

starting and ending times, its title, names of starring actors, whether closed-

captioning and stereo are available, and perhaps a brief description of the program.

It is not difficult to format a grid such as described above from this type of data

records. The grid is typically formatted once at the cable system’s headend and

broadcast repeatedly and continuously to the thousands of homes served by the

cable system.

Newer, interactive cable distribution systems feature electronic program

guides (EPGS) which function somewhat similar to the broadcast program listing

channels described above. Rather than scrolling automatically, however, an EPG

allows a viewer to use a remote control device or other input device to scroll as

desired both horizontally and vertically through a program grid. This functionality

utilizes the two-way communications capabilities of interactive cable systems.

The EPG is typically implemented in software which runs on a set-top box

(STB) connected between a TV and a cable system home may line. When

scrolling to a new column or row, the set-top box inserts the appropriate

programming information into each new row or colurrm. This information is either

cached at the STB, or requested from the cable system’s headend.

Interactive systems permit viewers to control what programs are shown on

their TV and when. Movies-on-demand is one example of this interactive control.

A viewer can peruse a list of available movies from the EPG, and then order a

selected movie. The STB sends a request for the movie to the headend server.

The movie is retrieved and transmitted to the requesting STB. Movies-on-demand

thus enables viewers to shop, purchase, and watch a movie at their convenience, as
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20

'22

23

opposed to being restricted to certain start times as is typical with conventional

premium or pay-per-view channels.

Many industry and commercial experts expect entertainment systems to

evolve to the point of offering many other interactive services to the consumers.

For instance, consumers will be able to use their TV or computer to shop for

groceries or other goods, conduct banking and other financial transactions, play

games, or attend educational courses and take exams.

Conventional distribution networks support many channels. It is common

for a TV audience to have 50 to 100 channels. However, as technology improves

and programming content continues to expand, the number of charmels are

expected to increase dramatically to many hundreds, or even thousands of

channels.

One problem with the growth in the number of channels is that vastly

enlarged selection, while appealing to a viewer, will make it more difficult for a

viewer to locate programs of their preference. Traditional methods of locating

prograrns—such as memorizing channel numbers, scanning program grids, or

random surfing—will become less effective as the number of channels increase.

For example, imagine the difiiculty in trying to present hundreds or thousands of

programs in a scrollable grid-like EPG user interface (U1), which might show only

a few programs or channels at one time. This UI structure will most likely be

unworkable for large program and channel offerings. Additionally, surfing

through hundreds or thousands of channels will likely consume a large amount of

time, causing the viewer to miss the programs he/she is attempting to find.

It is also likely that the traditional practice of relating programs and

networks to specific channels will become less meaningful as the number of
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channels increases. Suppose, for example, a viewer might be interested in

watching football. Today, a viewer might remember that channel 6 (NBC) and

channel 3 (FOX) carry the football games and simply tune to one of these

charmels. In the future, however, there might be football games being broadcast

on charmels 78, 495, and 1042. These channels might be small local stations that

are broadcasting their local football team, or one of many channels used by a

major network. Viewers are not likely to remember that charmels 78, 495, and

1042 are carrying football games at specific times. .

Moreover, the correlation of channels to networks and programs vary from

market to market. For instance, the sports network ESPN might be carried on

channel 15 in one market and on channel 29 in another market. Memorizing

program offerings in terms of channel numbers will prove frustrating as a viewer

travels from one market to the next.

Accordingly, there is a need to develop operating methods which allow

viewers to easily find programs or networks regardless of the channels on which

they are carried. Additionally, these operating methods should enable viewers to

locate programs regardless of whether they remember the channel number,

program name, or network name.

Toward this end, a company named 'I'VHost, Inc. has developed a soflware-

based product “ETV” which assists a viewer in locating particular programs. The

ETV system organizes the different program offerings according to different

topical categorizes. Fig. 1 shows an example screen display of a graphical user

interface (UI) window 20 supported by the ETV system. The ETV window 20 has

a first pane 22 that lists alphabetically predefined types of programs, such as

Business, Children, Educational, Game Shows, and so forth. The viewer can
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1 control a focus frame or highlight bar 24 to choose a type of program from the first

2 pane 22. A second pane 26 contains a list of programs that are available for the

3 program type highlighted in the first pane 22. In this example, the type “business”

4 is highlighted, and hence business-related programs are shown in the second pane

5 26. The second pane 26 also provides other programming information including

5 start time, network or station, and duration.

7 The ETV system thereby offers an alternative to a scrollable grid

3 presentation which organizes programs according to type. This allows the viewer

9 to select a program type, and then review the programs offered for this type. The

10 ETV system also permits rudimentary “search” capabilities. Fig. 2 shows another

11 graphical UI window 30 which appears when performing a search. A first pane 32

:2 contains a scrollable alphabetized list of stations, and allows a viewer to choose a

:3 station. A second pane 34 contains a scrollable alphabetized list of program types

:4 from which the viewer may select a program type. Other parameters, such as

15 MPAA, rating, and start time, can also be selected by the viewer. Based upon

15 these selections, the ETV system locates programs which are of a particular type,

17 from the selected station, and satisfy the ratings and start times.

I8 The ETV system is limited in many respects. The ETV system does not

19 permit searches on arbitrary fields. Instead, the categories are predefined for the

2o viewer. The viewer is not able to define his/her own complex searches using, for

21 example, Boolean logic of “OR,” “AND,” and “NOT.” Another limitation is that

22 the ETV system does not provide any active controls which intelligently narrows

23 selections based upon viewer selections. An “active” control is a control that does

24 not require any other action on the part of the user. For instance, if a viewer

25 selects a station in pane 32 of the search window 30 (Fig. 2), all program types will
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be listed in the second pane 34. In fact, the same lists will always occur in both the

first and second panes 32, 34 regardless of what selections the viewer has

previously made. The viewer is not able to see any results until the viewer

activates a “Begin” search key 36.

Accordingly, there remains a need to develop operating methods which

decouple associations between the channel and network or program and also allow

intelligent search procedures to better assist the viewer in locating preferred

programs.

$MMA 

This invention concerns an electronic program guide (EPG) which enables

creation of queries to facilitate simple and complex searches across predefined and

arbitrary fields. The EPG organizes and presents programming information to a

viewer. The EPG is implemented in sofiware which executes on a processor

resident in a viewer computing unit. As described herein, the viewer computing

unit can be implemented as a set-top box (STB) connected to a television (TV), as

a computer and monitor, or the like.

According to one aspect of this invention, the EPG is configured to

automatically identify programs that a viewer is likely to prefer. The EPG collects

viewing preferences of a viewer by, for example, monitoring and logging viewing

habits of the viewer or through creation of a viewer profile in which a viewer

answers a_series of questions designed to discover the viewer’s likes and dislikes.

Based upon the these viewer preferences, the EPG automatically develops queries

for identifying programs that the viewer is likely to watch and presents those

programs to the viewer.
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-. The EPG can further be configured to merge the queries of individual

2 viewers into a composite query which searches for programs on behalf of all

3 viewers. Each viewer defines his/her own query. For instance, one family

4 member might define a query for college basketball games, another family

5 member might define a query for Civil War programs, and another family member

5 might define a query for cartoons. The EPG then creates a unified query which

7 combines the three queries to jointly identify programs which satisfy any one of

s the three queries.

9 The EPG saves queries in a hierarchic smrcture to make it easy for a viewer

no to organize and retrieve queries. The viewer can define directories and sub-

in directories to organize the queries. For instance, a viewer might arrange queries

12 for different kinds of movies within a Movie directory and queries for sports

13 within a Sports directory. Another example organization is to arrange queries

14 within separate user directories.

15 According to another aspect, the EPG is configured to run queries in

I6 background so that the queries are periodically executed unbeknownst to the

:7 viewer. When the EPG identifies a particular program satisfying the background

I8 query, the EPG automatically notifies the viewer of the program and/or

is automatically initiates procedures to record the program. For example, suppose a

20 viewer wants to watch shows on the Great Wall of China. The viewer can define a

2: query for identify any programs mentioning the Great Wall and have the query

22 execute in background, perhaps for a long duration of time. As the EPG identifies

23 programs on the Great Wall, the EPG notifies the viewer of when the program is

24 scheduled to be shown, and to initiate recording procedures.

25
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1 According to another aspect of this invention, the EPG assists a viewer in

2 finding a program, channel number, or network by using a 10-key keypad as

3 typically found on remote control handsets. The keypad has ten numerical keys,

4 which also correspond to associated letters. When the viewer presses a key, the

5 viewer might intend to be entering a number to find a channel, or one of the letters

6 associated with the key for spelling the program or network name. Regardless of

7 the viewer’s intent, the data generated when the key is depressed is the same. The

2 EPG is configured to interpret the data as representing all possible choices,

9 including the number and letters associated with the key. For instance, when a

no viewer depresses the number “S” key, the EPG interprets that data to mean “5” or

n “J” or “K” or “L.” The EPG then identifies programs, channels, and networks

12 which begin with or contains the number or letters. As the viewer continues to

13 enter each digit, the list of programs, channel, and networks dynamically narrows.

:4 After a few button presses, the viewer is presented with a short list of possible

IS choices.

16

n  S

18 Fig. 1 is an exemplary screen illustration of a graphical user interface (U1)

:9 window presented by a prior art product which organizes programs into predefined

20 categories.

21 Fig. 2 is an exemplary screen illustration of a graphical user interface (UI)

22 window presented by the prior art product which assists a viewer in searching the

23 predefined categories to locate certain kinds ofprograms.

24 ‘Fig. 3 is a diagrammatic illustration of an entertainment system.

25
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1 Fig. 4 is a simplified example of data fields in a data structure maintained

2 by an electronic program guide (EPG).

3 Fig. 5 is a block diagram of a viewer computing unit.

4 Fig. 6 is an exemplary screen illustration of an EPG UI, and particularly, a

5 screen having a scrollable grid with program listings.

6 Fig. 7 is an exemplary screen illustration of an EPG UI, and particularly, a

7 screen used to help create simple queries for searching the EPG.

s Fig. 8 is an exemplary screen illustration of an EPG UI, and particularly, a

9 screen used to help create more advanced queries for searching the EPG.

Io Fig. 9 is a diagrammatic illustration of how a query filters the program

in database of the EPG to identify programs satisfying the parameters of the query.

:2 Fig. 10 is a diagrammatic illustration of how a restrictive query filters the

13 program database of the EPG to identify and prevent programs satisfying the

:4 parameters of the query from being displayed.

I5 Fig. 11 is an exemplary screen illustration of an EPG UI, and particularly, a

I6 screen used to manage queries for multiple viewers.

:7 Fig. 12'is a diagrammatic illustration of how individual queries can be

I8 merged into a composite query used to search the program database of the EPG.

:9 Fig. 13 is a diagrammatic illustration of how program infomiation is filtered

20 through multiple queries to provide a short set of programs that are ultimately

21 displayed to the viewer.

22 Fig. 14 is a diagrammatic illustration of how program information in an

23 EPG database and other content information in a Web cache are filtered using

24 multiple queries to provide a short set of programs that are ultimately displayed to

25 the viewer.



NTFX-1002 / Page 912 of 1867

 

Fig. 15 is an exemplary screen illustration of an EPG UI, and particularly, a

screen used to locate a particular charmel, network name, or program name and to

create queries which search for them simultaneously.

 

Fig. 3 shows an entertainment system 40 according to one implementation

of this invention. System 40 includes a centralized headend or content provider 42

which is configured to provide continuous video content programs to multiple

subscribers. Programs provided by content provider 42 might include traditional

broadcast TV shows, on-demand movies, games, and other services such as those

commonly provided in the past by on-line computer services.

The content provider 42 supplies video and other data over a distribution

network 44 to the subscribers. In this implementation, the network 44 is a satellite

network which transmits the data in a digital format from the content provider

directly to individual subscribers. The satellite network 44 includes a transmitter

46, an orbiting satellite 48, and a receiver 50. As one example, the satellite

network 44 can be implemented using DSS (Direct Satellite System) technology,

where individual subscribers own small 18” receiving dishes 50 which are resident

at their homes. Video, audio, and other data are transmitted in digital format from

the satellite transmitter 46 to the orbiting satellite 48, where the data are redirected

to the satellite receiver 50.

The distribution network 44 can be implemented in other ways instead of

DSS technology. One implementation is a multi-tier network which includes a

high-speed, high-bandwidth fiber optic cable network between the content

provider 40 and regional distribution nodes (not shown), and conventional home

10
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1 entry lines, such as twisted-pair lines or coaxial cable, between the distribution

2 nodes and viewer computing units 60. Anther network implementation might

3 include traditional RF broadcast technologies. The network can also be

4 consuucted using a combination of wireless and wire-based technologies.

5 Another approach beside to broadcasting the content to the subscribers is by

5 multicasting the content over the Internet. With this approach, the content

7 providers transmit the data content to a designated multicast address on the

3 Internet. Subscribers listen to the multicast address to receive the primary content.

9 Each subscriber residence has at least one viewer computing unit 60. In the

no illustrated implementation, the viewer computing unit 60 is embodied as a

u broadcast enabled personal computer, or simply “broadcast PC.” The broadcast

:2 PC 60 has a large computer monitor 62, a processing unit 64, and input devices in

13 the form of remote keyboard 66 and/or remote control handset 68. The remote

14 keyboard 66 and handset 68 are remotely coupled to the processing unit 64 via a

15 wireless data link 70, such as infrared (IR) or radio (RF), although the remotes can

is be directly connected. The broadcast PC 60 also includes an EPG database 72 and

17 a content separator 74, which are shown separately for illustration purposes, but

I8 can be incorporated into the processing unit 64.

19 It is noted that the viewer computing unit 60 can be implemented in other

20 forms. For instance, the viewer computing unit 60 can be embodied as a set—top

21 box coupled to a conventional television. Another implementation includes a TV

22 or other visual display device, which has processing components incorporated

23 therein.

24 Content provider 42 is configured to originate the broadcast programs or to

25 rebroadcast programs received from another source, such as a satellite feed or

11
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1 another cable system. In addition, the content provider 42 is configured to

2 maintain a database of programs 80, such as feature-length movies, past TV

3 shows, games, and other entertainment videos, which can be played individually to

4 requesting subscribers in an on-demand mode. These programs can be requested

5 via a back channel, such as a telephone link or lntemet link (described below). In

5 the case of a cable based network, the cable might function as both disuibution

7 charmel and back channel to support interactivity. As technology continues to

3 improve, the receiver 50 might be replaced with a transceiver which is capable of

9 both receiving digital data from the satellite system, and transmitting data back

10 across the satellite system.

11 The content provider 42 includes a continuous media server 82 which

12 distributes the digital video data streams kept in the programs database 80. The

I3 continuous media server and video program database are implemented, for

:4 example, as a disk array data storage system consisting of many large capacity

15 storage disks. The video data streams of the movies are stored digitally on the

16 storage disks in predetermined or mapped locations. The locations of the video

:1 data streams are kept in a memory map and each video data stream is accessed

I8 through pointers to the particular memory location. The continuous media server

19 can service simultaneous requests for a program (even the same program) from

20 many viewers.

21 The content provider 42 also has an program infonnation server 84 to serve

22 programming information to the viewer computing unit 60. The program

23 information server 84 is implemented as a structured query language (SQL)

24 database 86 with records containing information relating to available shows or

25 programs.

12
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1 Fig. 4 shows an example data structure 88 for organizing programming

2 information within the EPG database 86. The data structure includes various data

3 fields 90 for holding programming information. The data fields contain program

4 titles, actor names, whether the program has closed captioning or stereo audio, the

5 scheduled time of the program, the network name, description text, and the like.

6 The data structure 88 holds pointer to locations within the storage subsystem of the

7 continuous media server 82 which identify storage locations of the programs

a corresponding to the program records.

9 The data structure 88 might also contain target specifications (memory

to pointer, hyperlink, etc.) to one or more target resources which maintain

1| supplemental content for the programs. The supplemental content can be stored at,

12 and served from, the content provider 42 or from an independent service provider.

13 The supplemental content can be text, hypermedia, graphics, video, picture, sound,

.4 executable code, or other multimedia types which enhance the broadcast program.

15 Examples of possible supplemental content include interactive questions or games

16 related to the program, additional trivia on the movies or TV shows,

17 advertisements, available merchandise or other memorabilia, Web pages to

[8 programs of similar type or starring the same actors/actresses, and so on.

I9 With reference again to Fig. 3, the content provider 42 broadcasts multiple

20 programs for different networks and channels as one continuous digital data feed,

2! as is conventional in DSS. The EPG programming information is tansmitted

22 along with the video and audio data. The data is compressed and placed in digital

23 transport packets for transmission over the satellite system. If desired, the data

24 pertaining to particular channels or programs can be scrambled. The receiver 50

25 de-scrambles and decompresses the data stream, and then reconstructs the video,

13
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1 audio, and prograrmning data from the digital transport packets. The content

2 separator 74 separates the video and audio data from the programming

3 information. The video/audio data is directed to a tuner in the viewer computing

4 unit 60 which selects a particular channel and displays the video on the monitor 62

5 and plays the corresponding audio. The viewer controls program selection using

6 the keyboard 66 or remote control handset 68. The programming information is

7 input to the EPG database 72. By caching the programming information in the

3 local EPG database 72, interactive functionality used to locate and select certain

9 programs from the EPG is handled locally.

to The entertainment system 60 also includes an independent service provider

11 (ISP) 92 which distributes digital content to the viewer computing unit 60 over a

12 second network 94. An example of the second network 94 is a public network,

13 such as the Internet. The ISP 92 has an ISP host 96 and a content database 98 to

14 serve various multimedia content to the user. For instance, the ISP host 96 might

15 store one or more target resources (such as a Web page) that can be rendered by

Is the viewer computing unit 62.

n According to the Fig. 3 arrangement, the viewer computing unit 60 receives

l8 traditional broadcast, on-demand programs, and programming information from

19 the content provider 42. The viewer computing unit 60 also receives supplemental

2o interactive content from the content provider 42 or fiom the independent service

2; provider 92. The back channel for facilitating interactive control is provided

22 through network 94. The off-site supplemental information provided by the ISP

23 92 is correlated with the programs within the program records data structure 88 in

24 program information server 84. As shown in Fig. 4, programs with supplemental

25

14
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1 content provided by other servers has a target specification listed in one of the data

2 fields.

3 Fig. 5 shows an example implementation of the viewer computing unit 60

4 in more detail. It includes a mother board 100 having a processor 102 (e.g., X86 or

5 Pentiurrtigrriicroprocessor from Intel Corporation), a volatile memory 104, and a

5 program memory 106. The viewer computing unit 60 includes a digital broadcast

7 receiver 50, such as a satellite dish receiver (Fig. 3). The digital receiver 50

2; receives digital data broadcast over the satellite distribution network 44. The

9 receiver 50 is coupled to a tuner 110 which tunes to frequencies of the satellite

to transponders in the satellite distribution network. The tuner 110 has one or two

in primary components: a specialized digital broadcast tuner and/or a generalized

12 digital broadcast tuner. The specialized digital broadcast tuner is configured to

l3 receive digital broadcast data in a particularized format, such as MPEG-encoded

:4 digital video and audio data. The generalized digital broadcast tuner is configured

IS to receive digital data in many different forms, including software programs and

I6 programming information in the form of data files.

:7 The tuner 110 is connected to the mother board 100 via a multi-bit bus 112,

I8 such as a 32-bit PCI (Peripheral Component Interconnect) bus. The EPG database

19 72 is shown connected to the PCI bus 112, but can alternatively be implemented as

20 part of a hard disk drive 146. The programming data received at the receiver 50 is

2: transferred over the PCI bus 112 to the EPG database 72. A decryption device (not

22 shown) for facilitating secure access to the broadcast enabled PC may also be

2'3 attached to the bus 112.

24 The viewer computing unit 60 has a video subsystem 114 connected to the

25 PCI bus 112. The video and audio data is transferred from tuner 110 over PCI bus

15
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l 112 to the video subsystem 114. The video subsystem 114 includes circuitry for

2 decoding MPEG-encoded or other video data formats, although such circuitry can

3 alternatively be incorporated into the tuner 110 or motherboard 100. The video

4 subsystem 114 also includes video display drivers for driving a computer monitor

5 116.

6 The video subsystem 114 supports many peripheral devices, in addition to

7 the monitor 116. For instance, the video subsystem 114 might be connected to a

3 laser video player 118 for playing DVD (digital video disks), a game machine 120

9 for playing video games, and a VCR (video cassette recorder) 122 for recording

to programs. The video subsystem 114 is adapted for connection to an analog

ll broadcast television system 124 to receive conventional TV signals from cable

12 television or RF broadcast television systems. This enables backwards

13 compatibility to analog TV systems.

14 The monitor 116 is preferably a VGA or SVGA monitor as is customary for

is personal computers, as opposed to a standard television. In the illustrated

I6 implementation, the viewer computing unit 60 does not convert the television-

17 related data into an NTSC (National Television System Committee) format. In

is this manner, the viewer computing unit 60 is able to produce television data having

19 superior quality when displayed on the VGA monitor.

20 The viewer computing unit 60 also includes a second bus 130, such as an

21 ISA (Industry Standard Architecture) bus, coupled to the mother board 100. An

22 audio board 132 is coupled to the ISA bus 130 and serves as an interface with a

23 number of audio output devices, such as conventional speakers. An amplifier may

24 be coupled between the audio board and speakers if desired The audio board is

25 also coupled to the video subsystem 114 to receive decoded audio signals. The

16



NTFX-1002 / Page 919 of 1867

1 audio board 132 can be coupled to a stereo system 134, so that audio data can be

2 output to the stereo system for enhanced sound and recorded.

3 A CD ROM drive 136 is coupled to the ISA bus 130. The audio output

4 produced by the CD ROM drive 136 is passed to the audio board 132.

5 The viewer computing unit 60 includes a modem 138, such as a 14.4 or

s 28.8 kbps fax/data modem, coupled to the ISA bus 130. The modem 138 is

7 connected to a conventional telephone line and provides access to public networks,

3 including the Internet. The modem 138 can be used to access and download data

9 and supplemental content directly from an independent service provider.

no Additionally, the modem 138 can be used for two-way communications with the

11 content provider sewing the programs over the DSS network. Viewer requests for

12 programs can be transmitted over the back channel via the modem 138.

:3 An input/output (I/O) adapter 140 is coupled to the ISA bus 130 to interface

14 with numerous I/O devices , including a digital tape driver 142, a floppy disk drive

is 144, and a hard disk driver 146. A remote receiver 148 is also coupled to the 1/0

is adapter 140 for receiving signals from the remote cordless keyboard 66 and remote

17 control handset 68 in an IR or RF format. Alternatively, the keyboard and handset

I8 can be directly wired to the computer. The 1/0 adapter 140 fiirther provides

is conventional serial ports, including a COM1 port 150, a COM2 port 152, and an

zo LPT1 port 154. An IR transmitter (not shown) can be coupled to the COM] port

21 150 to generate infrared signals to control electronic devices, such as stereo

22 equipment, VCR, and the like. The computer 60 can also be hooked directly to

23 these components.

24 The viewer computing unit 60 nms an operating system 160 which supports

25 multiple applications. The operating system 160 is loaded in memory 106 and

17
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executes on the processor 102. The operating system 160 is preferably a

multitasking operating system which allows simultaneous execution of multiple

applications. The operating system 160 employs a graphical user interface

windowing environment which presents the applications or documents in specially

delineated areas of the display screen called “windows.” One preferred operating

system is a Windowégrlgrand operating system sold by Microsofi Corporation,
such as Windows(gm9)5 or Window§(rDthl3IT or other derivative versions of

Window‘sg:m)The remote keyboard 66 and handset 68 may include customized

keys suitable for use with a Windows:®r{b‘r)and operating system. It is noted,
however, that other operating systems which provide windowing environments

may be employed, such as the Macintogllifigigerating system from Apple Computer,
Inc. and the OS/2 operating system from IBM.

A channel navigator application 162 is stored in program memory 106 and

executes on the processor 102 to control the tuner 110 to select a desired channel

for receiving the video content programs. An EPG application 164 is stored in

program memory 106 and executes on the processor 102 to organize programming

information downloaded from the Program information server at the content

provider and cached in the EPG database 72. The EPG 104 supports a displayable

user interface (UI) which visually presents the programming information from the

EPG database 72 in a usable format for the viewer, as will be described below with

reference to Fig. 6. The EPG is also configured to enable the viewer to define

queries which intelligently identify and gather programs the viewer would like to

see.

The viewer computing unit 60 has a browser 166 which is kept in memory

106 and dynamically loaded on processor 102 when needed to render content, such

18

 



NTFX-1002 / Page 921 of 1867

at g

1 as a hypertext document, from an ISP or other content provider. The browser166

2 can be implemented as a hyperlink browser, or more particularly, as an Internet

3 Web browser.

4 It is noted that the operating system and applications can be stored on the

5 hard disk driver 146, or other storage medium (floppy disk, CD ROM, etc.), and

5 loaded into the program memory for execution by the processor.

7 It is further noted that the broadcast enabled personal computer 60 is a fully

3 functional computer which can perform the typical desktop applications familiar to

9 computers. A variety of different applications can be loaded and executed on the

:0 viewer computing unit. As an example, the viewer can run word processing

It applications, spreadsheet applications, database applications, scheduling

.2 applications, financial applications, educational applications, and so forth. The

.3 viewer operates the applications using the keyboard 66.

:4 Fig. 6 shows an example EPG UI 170 which is presented on a display 172.

IS The EPG U1 170 includes a channel panel 174, a time panel 166, a program grid

as 178, and a program summary panel 180. Charmel panel 174 provides a vertical

:7 scrolling list which displays multiple channel tiles 182 at any one time. Each

.3 channel tile 182 includes a channel number and a channel name (typically the

19 network name, such as CBS, ABC, MTV, etc.), and might also include a channel

20 logo. The channel panel 174 defines rows of program titles in program grid 178.

21 Time panel 176 is a horizontal, continuous scrolling time line with markings

22 denoting half-hour time segments. Time panel 176 defines columns in program

23 grid 178.

24 Program grid 178 consists of multiple program tiles 184 organized in

25 channel-based y-axis and time-based x-axis. The grid is located to the right of

19
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1 channel panel 174 and below time panel 176. Each program tile 184 has the

2 program title and any secondary program descriptive information, such as closed

3 caption, stereo, etc. The illustrated screen shows an example programming line-up

4 for 8:00 p.m. to 10:00 p.m. PST, Thursday, March 7, 1996. The program titles,

5 such as “Murder, She Wrote” and “Friends,” are arranged horizontally with respect

5 to their networks CBS and NBC and vertically with respect to their start times of

7 8:00 p.m. PST. It is noted that many other grid or non-grid layouts may be

3 employed to present the program selections to the viewer. Additionally, although

9 the layout is shown organized according to charmel number, the same information

to can be presented in a channel absence presentation where no reference is made to

in channel numbers.

12 The viewer controls the program selection with a single focus frame 186

I3 which is graphically overlaid on the program grid 178. Focus frame 186 can be

14 moved up or down, or left and right within a channel line-up, to choose a desired

I5 program. The remote control handset or keyboard (or other manipulating

[6 mechanism) can be used to position the focus frame 186 within the EPG UI 170.

17 Program summary panel 180 includes a text description window 188 and a

18 preview window 190. The text description window 188 displays program

19 information related to the program that is highlighted by the focus frame 186 in

20 program grid 178. Here, the NBC program “Seinfeld” is highlighted and the text

2; description window 188 lists the program title “Seinfeld,” and a program

22 description of the current episode. The text description window 188 might also

23 include other program related information like closed-captioning, stereo, etc. The

24 preview window 190 is used to display clips of the selected highlighted show, such

25 as a preview of the “Seinfeld” show.

20
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l The data to fill the various tiles and windows is drawn from the EPG

2 database 72 or from URL resources on the Internet 94. The data is maintained in

3 data structure 88 (Fig. 2) which is transmitted as program records from the content

4 provider over the satellite network to the viewer computing unit and cached in the

5 EPG database 72. The EPG application 164 inserts the appropriate data records

6 into the EPG UI 170 for display as the viewer maneuvers the focus frame 186

7 around the grid.

3 The EPG UI 170 also includes hyperlinks 192 which are supplied with the

9 program records received from the content provider, embedded in the program

10 stream, or provided in a data stream from arbitrary source which has been

in associated with the program. The hyperlinks can be inserted into the channel tiles

:2 182, program tiles 184, or the description window 188. In the Fig. 6 illustration,

1: the hyperlink “More” is provided in the description window 188 to reference target

:4 resources that contain additional information about this episode of the “Seinfeld"

15 show. Other hyperlinks in the description window 188 include “Last Week”

is which references a target resource containing information on the previous week

17 episode, and “Comedy Club” which links to a target resource having video

18 coverage of comedian Jerry Seinfeld performing at night clubs. The target

:9 resources referenced by the hyperlinks might be located at the content provider or

20 at an independent service provider. The target resource might further be located

21 locally, having been pre-cached by the system. For instance, the system might pre-

2; cache supplemental information about certain shows before they air based on

23 predictive viewing tendencies, or as part of a promotional data broadcast

24 advertising the show. This permits local interactive functionality between the

21
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1 viewer and the viewer computing unit, in addition to full network interactive

2 functionality between the viewer and the program provider.

3 The EPG UI 170 has special operator buttons 194-200 which arrange for

4 certain tasks. A “view full screen” button 194 allows the viewer to view the

5 program in full screen. A “recor ” button 196 allows a user to initiate procedures

5 to record a currently playing program, or schedule to record an upcoming program.

7 For scheduling, the viewer simply drags the record icon and drops it on a program

3 tile 184 of an upcoming program, as exemplified by the record icon dropped on the

9 “Caroline in the City” program tile.

10 A “remind” button 198 is used to set reminders which notify viewer’s of

11 scheduled shows. A viewer might, for example, want to be reminded of a program

:2 being played later in the day and hence, drag a reminder icon to the suitable

13 program tile 184. When the start time of the requested program approaches, the

l4 EPG will notify the viewer through a pop-up icon or the like that the program is

is about to begin. An “add to favorite” button 200 is provided to enable a viewer to

to add a program to a predefined list of favorites.

17 The drag and drop aspects described above are preferably implemented

18 using object linking and embedding (OLE), which is commercially available from

19 Microsoft Corporation under a technology known as “ActiveX.” OLE is an

20 extensible service architecture built on the Component Object Model (COM)

21 which is both language independent and location independent. OLE supports an

22 OLE Drag and Drop which is widely used in Windows®-compatible operating

23 systems, such as Windows® 95. OLE and COM have been well documented and

24 will not be explained in detail. For more information regarding OLE and COM,

25 refer to and both
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published by Microsoft Press of Redmond, Washington, and both of which are

2 hereby incorporated by reference.

3 The EPG UI 170 also presents predefined query buttons 202-210.

4 Activation of these query buttons trigger a query of the EPG database 72 to

5 identify programs satisfying the predefined query parameters. The EPG 106

5 enables a viewer to create their own queries and to produce a sofi button on the

7 EPG UI 170 for quick retrieval of highly used queries. As an example, the EPG

3 UI shows queries for favorite programs, Star Trek programs, comedies, the Oprah

9 Show, and old movies. The “favorites” query button 202 recalls a list of programs

|o that the viewer has previously identified as favorites using the “add to favorite”

In button 200, or which have been automatically defined as favorites by the EPG.

12 The “Star Trek” query button 204 and “Oprah” query button 208 initiate queries of

1; the EPG database 72 for all Star Trek and Oprah shows that might be playing

14 within a particular time fi-ame. As the number of channels increases and

I5 programming grows dramatically, several different charmels might carry Star Trek

16 or Oprah, concurrently or at different times. The “comedies” query button 206

17 initiates a query of the EPG database 72 for all comedy programs. The “old

Is movies” query button 210 locates all old movies that are showing.

:9 Some of the predefined query buttons are preset categories, such as the

20 “comedies” and “old movies” buttons, while other query buttons are defined by the

21 viewer, such as “Star Trek” and “Oprah” buttons. The preset category buttons can

22 be added and removed from the EPG UI through a separate window which allows

23 a viewer to add or subtract categories from a list of available categories.

24 According to one aspect of this invention, the EPG 164 is configured to

25 automatically develop queries to identify programs that a viewer is likely to want

23
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to watch based on viewing preferences of the viewer. The EPG application

collects viewer preferences in a number of ways. One technique is to log the

amount of time that each channel is selected for viewing, with the underlying

assumption that the viewer is watching that channel. Each channel is then

assigned its own percentage of the entire viewing period as an indication of the

viewer’s preferences. The EPG generates a query to identify channels based upon

this percentage, so that channels which the viewer tends to watch most often

appear at the top of the list and channels which the viewer tends to watch least

often appear at the bottom of the list. The EPG presents this list as a scrollable list

in the EPG UI , with the highly watched channels appearing at the top and the least

watched not appearing at all, but being available if the viewer wanted to scroll to

them. It is noted that the same technique can be applied to individual programs or

networks, where each program or network (rather than charmel) is logged and the

list is ordered with the frequently watched programs being listed on top and the

least watched programs being listed on the bottom.

Another technique is to create a viewer profile for each viewer. The viewer

is asked a series of questions directed at discovering the viewer’s likes and

dislikes. This question-and-answer session is accomplished using a separate

graphical UI which asks questions and enables viewers to choose among

responses, such as “strongly like,” “like,” “dislike,” and “strongly dislike.” Rather

than discrete answers, the question-and-answer screen might include sliders which

enable viewers to choose somewhere in a scale between opposing preferences of

“strongly dislike” and “strongly like.’’ The EPG compiles the viewer profile and

correlates the profile with clustering data to generate a query for possible

programs. The clustering data represents accumulation of other viewers

24
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1 preferences. By matching the viewer profile with similar profiles, the EPG can

2 better determine what the viewer will most likely want to watch.

3 Once the EPG 164 has automatically compiled a list of likely favorites, the

4 EPG presents the list in a U1 screen. This screen can be called, for example, by

s activating the “favorites” button 202 in EPG Ul 170. The list is presented as its

5 own reduced, closed loop of available programs which has actively weeded out

7 less popular channels. The viewer can then surf the closed list by sequentially

3 cycling through the programs.

9 The EPG U1 170 also presents a “Find” button 212 which a viewer uses to

to create his/her own query. Activation of the “Find” button 212 opens another U1

11 window which assists a viewer in creating a query. Fig. 7 shows an example find

:2 window 220. The find window 220 presents various search parameters for the

I3 viewer to search. In this example, the viewer can select a program genre from a

:4 genre box 222, a program sub-genre from a sub-genre box 224, a rating from the

15 rating scale 226, a network name from the network box 228, and a program name

l6 from the program box 230. Based on these parameters, the EPG constructs a query

17 and searches the EPG database 72 to locate programs satisfying the query. The

13 find window supports creation of two mutually exclusive types of queries: a

:9 “find” query which locates all programs satisfying the search parameters and a

20 “find all except” query to locate all programs which do not satisfy the parameters.

21 In this example, the EPG has constructed a “find” query which located three

22 programs that satisfy the parameters of an action movie rated PG.

23 To produce more advanced queries, the viewer can select an advanced

24 query button 232. Fig. 8 shows an example advanced find window 240. It enables

25 a viewer to create particular-ized queries and organize them in a tabbed folder
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arrangement. In this example, the viewer has defined three advanced queries

pertaining to “G-rated" programs, “Action” programs, and “No Sci-Fi” programs.

The advanced find window 240 includes parameters such as genre, sub-genre,

rating, network name, channel, program name, and time period. As new

parameters are added to the EPG database, new controls in the advanced find

window 240 are likewise added. It also allow a viewer to define a keyword. In

this example, the viewer wants to find all James Bond action movies on HBO

‘between 5:00 PM and 8:00 PM. Hence, the viewer enters the keyword “Bond” and

executes the query. If the viewer wanted to find a particular bond movie starring

Sean Connery, the viewer might enter a Boolean-like search “Bond AND

Connery” in the keyword control of the advanced find window.

The advanced find window 240 can also be used to create restrictive queries

which function to restrict or limit selection of programs for viewers without

appropriate pennissions levels. For instance, parents can set permission levels for

their children so that when the children are logged onto the viewer computing unit,

the children are prevented from watching certain programming content or from

ordering certain services. A parent might, for example, wish to restrict a child

from watching an R or NC rated movies. To create a restrictive query, the parent

clicks the “don’t find” option to convert the query from an inclusive query to an

exclusive query.

An “add ta ” button 242 and “remove ta ” button 244 allow the viewer to

manage the queries. The viewer can also save queries by clicking on the “save”

button 246. Preferably, the queries are saved in a hierarchic query structure of the

EPG database. This enables viewers to define directories and sub-directories of

queries. Organizing queries in a hierarchic structure is advantageous because the
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I structure conforms to the computer side of the viewer computing unit and avails

2 itself to memory management applications and tools running on the computer. As

3 the number of saved queries grow, the query directories can be searched like other

4 data files directories, as is common in personal computers, to locate a particular

5 query. The query structure can also be presented in a UI to the viewer as an

6 organization chart showing the hierarchy of directories, sub-directories, and

7 queries. Individual queries can be saved as icons. To recall the query, the user

3 activates the icon.

9 The EPG can also be configured to support a query editor to allow the

.0 viewer to create essentially any type of query based on key word descriptions, and

11 to edit such queries. One suitable type of editor which can be employed with the

12 EPG is a query editor used in a program entitled Cinernania95 by Microsofi

13 Corporation, which enables a computer user to create queries for locating cinema

:4 trivia stored on the CD ROM.

I5 To assist the viewer in defining a query (either by using the “Find” UI or

I6 the query editor), the EPG can provide wizards which guide the viewer with step-

n by-step instructions through the query creation. One example wizard for

Is generating a simple query is to ask the viewer if the program selected is chosen for

19 its name, or for its channel. A viewer might request to always be shown any

20 program with one name, or to never display a program with another name.

2: Once a query is defined, the viewer can execute the query to initiate a

22 search of the programming information in the EPG database 72. The queries

23 function as a filter which sifts through the programming information and returns

24 only those items which satisfy the parameters, or in the case of a restrictive query,

25 precludes those items that satisfy the parameters.
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1 Fig. 9 is a diagrammatic illustration of how a query operates to filter out

2 programs which do not satisfy the criteria. Box 250 contains a representation of

3 programs found in the EPG database 72. Suppose a viewer defined a science

4 fiction (Sci-Fi) query using the advanced find window 240, as shown in Fig. 8, to

5 locate Sci-Fi programs. The EPG application 164 executes the Sci-Fi query 252

5 and winnows the program database to a short list of Sci-Fi programs, as presented

7 in box 254. This short list of Sci-Fi programs is then presented in the UI as a

3 closed loop list which can be cycled by the viewer for selection of a particular

9 program.

10 Fig. 10 demonstrates a restrictive query which functions to filter out and

11 remove programs which are prohibited under the query. In this example, the EPG

12 applies a restrictive query filter 256 to the program set 250 in the EPG database

13 which eliminates programs rated PG or R. The short list provided in box 258 is

:4 without PG or R rated programs.

15 Figs. 11 and 12 illustrate another aspect of this invention in which the EPG

no is configured to merge multiple queries into a unified query. Suppose, for

n example, that multiple members in a family want to watch a program together, but

18 are not sure which program. Typically, each family member individually scans the

19 program listings, or surfs the channels, to find one or two programs they are most

20 interested in watching. Afier everyone is through with his or her independent

21 search, they discuss about which program to watch. The EPG 164 eliminates this

22 problem by creating complex composite queries which merge multiple simple

23 single queries.

24 Fig. 11 shows an example UI window 260 having a folder organization

25 which maintains queries for individual viewers. In this example, a family of
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I four—Dad, Mom, John, and Sue—each have their own tab and folder which lists

2 their personalized queries. That is, each family member has previously defined

3 one or more queries and stored them in their personal folder. The Mom folder

4 holds queries for musical programs, programs on France, and the Seinfeld

5 program. Table 1 shows the queries for all family members.

7 Table 1: Family Queries

8 Eatnil3LMemb_er Quins:

9 Dad Sports, Comedies

.0 Mom Musicals, France, Seinfeld

11 John Star Trek, Action

:2 Sue Cartoons, No R-rated

I3

14 When the family sits down to watch a program together, one viewer can

15 execute a merge query that effectively combines these independent queries using,

16 for example, an OR function. The Boolean OR function returns a true result if any

17 one of the parameter sets is met. In Fig. 12, a program set 262 is filtered using

18 Dad’s query fi1ter(s) 264, Mom’s query filter(s) 266, John’s query filter(s) 268,

:9 and Sue’s query filter(s) 270. The programs satisfying at least one of these queries

20 is placed in the program pool 272, fi'om which the family members can choose a

21 program. It is noted that the family filter can be alternatively set to combine using

22 a set intersect method or Boolean AND function which returns a program only if

23 the query parameter sets of each family member is met.

24 Notice that some programs are listed because they satisfy a single query

25 (e.g., US Open Golf is selected by Dad’s query filter 264). Other programs may
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1 satisfy more than one query. For example, the program “Seinfeld” satisfies Mom’s

2 Seinfeld query and Dad’s comedies query. The animated movie “Aristocats”

3 satisfies Mom’s France query and Sue’s cartoon query.

4 Fig. 13 illusuates the data flow for the programming data used by the EPG

5 application, and how the query filters act to pare the data. Suppose that the viewer

5 is watching the viewer computing unit 60 at 1:00 PM, as indicated by the clock

7 280. Broadcast digital video and audio data, along with the digital programming

8 data, are received fi'om the satellite system at satellite receiver 50. The

9 programming data is cached in the local EPG database 72. In this illustration, the

no EPG database is shown as having twelve programs with start times ranging from

1: 1:00 PM to 8:00 PM. This represents a tiny fraction of available programs, as the

12 EPG database 72 can store thousands of programs that are available over hundreds

13 to thousands of channels.

:4 The viewer has defined a restrictive query 282 that removes all Sci-Fi

15 programs from the active EPG U1 170. In this case, the programs “Star Trek,”

lb “Aliens,” and “Star Wars” are eliminated from the EPG UI 170. Now, suppose the

17 viewer decides to watch CNBC Market Wrap at 1:00 PM. The viewer selects the

18 program by highlighting and clicking on the Market Wrap program tile in the EPG

:9 U1 170. The tuner in the viewer computing unit tunes to the charmel carrying the

20 selected program and the digital video data for Market Wrap is sent to the VGA

21 monitor.

22 According to another aspect of this invention, the viewer can define queries

23 that continue to execute in background. The viewer defines the query to identify a

24 topic of interest, such as any programs concerning the Great Wall of China or any

25 programs starring Clint Eastwood. The query is stored and periodically executed
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u to determine if there are any programs which relate to the topic. When the query

2 identifies a program related to the topic, the EPG automatically notifies the viewer.

3 Fig. 13 shows two queries that execute in background. The first query 284

4 identifies and notifies the viewer of all “Seinfeld” programs and the second query

5 286 identifies and notifies the viewer of all Clint Eastwood movies. When the

6 viewer looks at the upcoming schedule for 2:00 PM, the EPG UI 288 shows all

7 programs fi'om the filtered version of the EPG UI 170 which show at 2:00 PM,

3 such as the US Open Golf and Seinfeld. The EPG UI 288 also shows any

9 programs identified by the background queries as a result of searching the EPG

to database 72. Here, the background queries 284 and 286 identified a Seinfeld

:1 program playing at 2:00 PM and a Clint Eastwood movie “Pale Rider” at 6:00 PM.

12 Since there is a conflict at 2:00 PM, the viewer can choose between the Seinfeld

13 program and the US Open Golf program.

:4 Since the movie Pale Rider is not until 6:00 PM, the viewer can place a

15 notification icon 290 on the screen to remind him/her of the program. The viewer

16 clicks on the program, drags it fi'om the EPG UI 288, and drops it at another

:7 location on the screen. The drag-and-drop operation results in creation of an

18 instruction to tune the visual display unit to the program upon activation of the

19 icon. The EPG can flash the icon, or cause some other visual change, when the

20 start time of the program nears.

21 The EPG can also automatically create these reminders, without

22 intervention of the viewer. When the EPG identifies a program, such as Pale Rider

2: in response to the background query 286, the EPG can be configured to

24 automatically set an icon 290 on the screen for the viewer. The viewer can also set

25 an option for the EPG to initiate recording of the program in the event that the
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l viewer does not timely activate the icon prior to the scheduled viewing time. In

2 this manner, if the viewer is unable to watch the program at the schedule time, the

3 EPG intelligently queries the database for upcoming programs, identifies any

4 programs that meet the viewer’s search parameters, notifies the viewer, and

5 records the program if the viewer is unable to watch it. There are other

6 triggerable events that may be set based on the queries, such as automatically

7 downloading information about the identified program, calling particular content

s from the Web, or launching a purchasing application to purchase goods related to

9 the identified program.

10 This example illustrates concurrent use of multiple filters including

1. personal background filters and an active general filter. The EPG can be

1; configured to perform any number of queries, such as any restrictive queries for

13 the logged on viewers, then any general queries, and then any background queries

:4 to filter the programs found in the EPG database to a manageable set of preferred

15 programs.

16 Another aspect of this invention is to provide queries which filter

17 information from the EPG database and from one or more Web sites on the

18 Internet. The query results can be presented to the user in a single U1. The queries

19 for the Web sites or other information on the Internet can be active queries that

20 readily filter during online communication with the Internet, or queries that filter

2: information in a local cache filled with Internet data.

22 Fig. 14 is similar to the arrangement of Fig. 13, but shows the effect of

23 queries operating on both the EPG database and an Internet Web site. Fig. 14

24 shows two queries, an EPG database query 282 which filters data in the EPG

25 database 72 to remove all science fiction programs and a Web cache query 292
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1 which filters a Web cache 294 to locate only news programs. The Web cache 294

2 contains recently retrieved from one or more Web sites on the Internet.

3 The results of the two queries are displayed together on UI 296 to present a

4 list of options to the viewer. The viewer can optionally select programs served by

5 the content provider over the primary distribution network, or content served by

s the Internet provider over the Internet. By using an integrated UI 296, the viewer

7 might be unaware as to the source of the content.

s Fig. 15 shows a quick find window 300 supported by the EPG application

9 164 which presents another technique for creating a query. This technique enables

to a viewer to enter data from a numeric keypad on the remote control handset. The

n numeric keypad is a conventional 0-9 digit keypad. Numbered keys 2-9 also have

12 letters associated with them, similar to a conventional telephone, except the

:3 number “7” key includes the letter Q and the number “9” key includes the letter Z.

:4 Table 2 shows the association of the numbered keys and letters.

I6 Table 2: Association of Letters to Numbered Keypad

17 K9! AEE£l 

18 1

19 2 A, B, C

20 3 D, E, F

21 4 G, H, I

22 5 J, K, L

23 6 M, N, O

24 7 P, Q, R, S

25 8 T, U, V
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9 W,X,Y,Z

Suppose a viewer wants to watch a particular program or network, but

carmot remember what charmel it is on. Remember, there are expected to be

hundreds or thousands of channels, and trying to locate a particular program or

network by memorizing each channel number may prove futile. To decouple the

association of charmel numbers to networks and programs, the EPG enables the

viewer to enter data from the 10-key keypad for both charmel numbers or letters in

the program or network name. The EPG performs the mapping to identify any

program, channel, or network that matches the entered data.

The quick find window 300 is activated by pressing one of the keys on the

remote control handset. With quick find active, the viewer presses individual keys

on the remote control handset to enter data, one digit at a time. As each key is

depressed, however, the EPG does not know if the viewer intends to enter a

number or a letter. Accordingly, for each key, the EPG constructs a query which

interprets the data as possibly representing a number or one of the letters

associated with the numeric key. The EPG then executes the query to identify any

EPG data item (i.e., charmel, program, network, etc.) that satisfies the query. As

the viewer continues to enter digits, the EPG constructs and executes queries to

continuously narrow the list until only a few EPG data items satisfy them.

With reference to the example shown in Fig. 15, suppose the viewer is

interested in watching the Orlando Magic basketball team. The viewer activates

the quick find window 300 and begins entering the word “Magic.” The viewer

first depresses the “6”-key, which has the associated letters M, N, and O, to enter
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I the letter “M” in “Magic.” The EPG constructs a query for all EPG items

2 beginning with the digit “6," “M,”, “N,” or “O.” In Boolean logic terms, the query

3 is represented as follows:

5 Query 1 = 6* or M* or N* or 0*

7 The symbol “*” means that any digit or digits can follow the number or

3 letter shown. The query returns a long list of items, including the following

9 examples:

10

M It It at us

12 MTV

13 Chicago Bulls at Orlando Magic

14 ‘ Seattle Mariners v. Boston Red Sox

I5 Market Wrap

I6 Magical World of Science

:7 Magic Kingdom at Disney World

I8 Orlando Magic v. Chicago Bulls

19 Nashville Live

20 NBC

21 Nick-at-Night

22 Outer Limits

23 Oprah

24 Chmmel 6

25 Channel 61

35



NTFX-1002 / Page 938 of 1867

l0

ll

I4

l5

l6

l7

l8

19

20

21

23

24

25

The viewer next depresses the “2”-key, which has the associated letters A,

B, and C, to enter the letter “a” in “Magic.” The EPG constructs a query for all

EPG items in the first list having a next digit beginning with “2,” “A,”, “B,” or

“C.” In Boolean logic terms, the query is represented as follows:

Query 2 = 62* or MA* or MB* or MO’ or NA* or NB* or NC*

or OA* or OB* or OC*

The query returns a shorter list of items, including the following examples:

Chicago Bulls at Orlando Magic

Seattle Mariners v. Boston Red Sox

Market Wrap

 

Qus:nL2

Magical World of Science

Magic Kingdom at Disney World

Orlando Magic v. Chicago Bulls

Nashville Live

NBC

Charmel 62

Channel 621
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1 The viewer next depresses the “4”-key, which has the associated letters G,

2 H, and I, to enter the letter “g” in “Magic.” The EPG constructs a query for all

3 EPG items in the first list having a next digit beginning with “4,” “G,”, “H,” or “I.”

4 In Boolean logic terms, the query is represented as follows:

5 Query 3 = 624* or MAG* or MAH* or MAI* or MBG* or MBH*

7 or OCG* or OCI-1* or OCI*

s

9 The query returns a much shorter list of items, including the following:

I0

11 Qusrll

12 Chicago Bulls at Orlando Magic

13 Magical World of Science

:4 Magic Kingdom at Disney World

15 Orlando Magic v. Chicago Bulls

no Charmel 624

n

18 By entry of the third digit—the letter “g”-—the list of possible programs,

:9 networks and channels has been dramatically reduced to a short list that can be

20 presented to the viewer. If the viewer continues to enter the letters “i” and “c” in

2: “Magic,” the list is pared down to four items shown in the quick find window 300

22 in Fig. 15. The viewer can then choose a program from the list by clicking on the

23 appropriate program title. In response, the viewer computing unit nines to the

24 channel carrying the selected program.

25
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I An alternative technique to searching on each number or letter is to pre-map

2 the program and network names into associated identification numbers which can

3 be stored as part of the data record in the EPG database. For instance, the network

4 name MTV has an associated identification number “688,” where the letter “M" is

s mapped to the number “6,” the letter “T” is mapped to the number “8,” and the

5 letter “V” is mapped to the number “8.” With this pre-mapped identification

7 number, the EPG can simply search on each numerical data and return all channel-

8 numbers, and all programs with identification numbers satisfying the query.

9 The quick find feature is very useful to the viewer. The viewer need not use

to the remote keyboard to enter names of programs or networks (although the

n keyboard may be used). Instead, the viewer enters the data using the 10-key

12 keypad on the remote control handset and the EPG simultaneously considers all

13 possible meanings of the data. Although this may seem laborious, entry of just a

14 few digits (e.g., 3 to 6) is often sufficient to reduce the set of possible channel

ls numbers, programs, and network names to only a few which can be conveniently

16 displayed to the viewer.

17 The quick find feature is described above as performing a new set of

13 queries afier each digit is entered. However, the EPG can be alternatively

19 configured to await entry of multiple digits before performing the queries. For

20 instance, the EPG can keep track of the sequence of entered digits, and the various

2: permutations of possible letter combinations within the sequence, and then

22 subsequently perform queries on those possibilities.

23 It is noted that the above example describes the viewer as entering data

24 using a keypad on the remote control handset. In other embodiments, the EPG is

25 configured to present a keypad of sofi buttons (i.e., buttons shown as part of the

38



NTFX-1002 / Page 941 of 1867

1 graphical UI on the monitor) which the viewer can select using a handset or some

2 other remote device to enter the data. Additionally, the viewer can enter channel

3 numbers, program names, and network names using the remote keyboard.

4 It is noted that the term “program” is represented in examples as traditional

5 television shows, or movies. The term “program” is not to be limited, however, to

6 only these forms of programming. The term “program” is to be given a broad

7 meaning, including any type of information or data that can be carried over a

3 network or stored locally. Examples of “programs” include TV-like shows,

9 movies, games, interactive supplemental data, financial records or programs,

no educational materials, communications records, sofiware, document files, and the

in like.

12 The query-base EPG system described herein is advantageous because it

is effectively decouples the association of charmel from network and programs. The

14 viewer can create simple queries to search on prearranged categories or complex

l5 queries to search across arbitrary fields. The EPG permits viewers to merge their

is individual queries into a composite query, which offers tremendous convenience

n for groups of viewers. The EPG also permits a viewer to save queries in a

I8 convenient hierarchic structure. The saved queries can also be loaded into a start

19 menu for execution each time the viewer boots the viewer computing unit.

20 The invention has been described in language more or less specific as to

21 structural and methodical features. It is to be understood, however, that the

22 invention is not limited to the specific features described, since the means herein

23 disclosed comprise preferred forms of putting the invention into effect. The

24 invention is, therefore, claimed in any of its forms or modifications within the
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proper scope of the appended claims appropriately interpreted in accordance with

the doctrine of equivalents.
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i CLAIMS

2 1. A method for operating an electronic program guide comprising the

3 following steps:

4 collecting viewing preferences of a viewer; and

5 developing a query for identifying programs based upon the viewing

6 preferences of the viewer.

3 2. A method as recited in claim 1, wherein the collecting step comprises

9 the step of monitoring viewing habits of the viewer as an indication of the viewing

io preferences.

ll

i2 3. A method as recited in claim 1, wherein the collecting step comprises

13 the following steps:

14 creating a viewer profile of the viewer; and

is correlating the viewer profile with other viewer profiles to infer the viewing

16 preferences of the viewer.

17

I8 4. A method as recited in claim 1, further comprising the step of

19 presenting, to the viewer, a list ofprograms idenfified by the query.

2o

2i 5. A method as recited in claim 4, further comprising the step of

22 ordering the list of programs to group programs which the viewer is more likely to

23 watch in one part of the list and programs which the viewer is less likely to watch

24 in another part of the list.

25
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6. A method as recited in claim 1, wherein the collecting step comprises

the following steps:

conducting the query; and

assembling the programs identified by the query as a viewer program set

through which the viewer can sequentially cycle.

7. A method as recited in claim 1, further comprising the step of saving

the query in a hierarchic query structure.

8. An electronic program guide resident in a computer—readable storage

medium and executable on a processor to perform the steps of the method recited

in claim 1.

9. A viewer computing unit programmed to perform the steps of the

method recited in claim 1.

10. A computer-readable storage medium which directs a computer to

perform the steps of the method recited in claim 1.

11. A method for operating an electronic program guide comprising the

following steps:

logging an amount of time that a particular channel is selected for viewing;

and

generating a query to identify charmels based upon a percentage of the time

that the channels are selected.
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20

22

24

25

 

12. A method as recited in claim 11, further comprising the following

steps:

presenting, to the viewer, a list of the channels identified by the query; and

ordering the channels within the list according to the percentage of time that

the channels are selected for viewing so that channels which are selected a higher

percentage of the time appear at one place in the list and charmels which are

selected a lower percentage of the time appear at another place in the list.

13. A method as recited in claim 11, further comprising the step of

generating a query to identify channels which have been selected at least a

threshold amount of time to eliminate rarely selected channels from identification.

14. A method as recited in claim 1 1, further comprising the step of

saving the query in a hierarchic query structure.

15. An electronic program guide resident in a computer-readable storage

medium and executable on a processor to perform the steps of the method recited

in claim 11.

16. A viewer computing unit programmed to perform the steps of the

method recited in claim 1 l.
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17. A computer-readable storage medium which directs a computer to

perform the steps of the method recited in claim 11.

18. A method for operating an electronic program guide comprising the

following steps:

defining a first query for identifying programs preferred by a first viewer;

defining a second query for identifying programs preferred by a second

viewer; and

creating a unified query which combines the first and second queries to

jointly identify the programs preferred by at least one of the first and second

viewers.

19. A method as recited in claim 18, wherein the creating step comprises

the step of combining the first and second queries according to a logical OR

fiinction.

20. A'method as recited in claim 18, further comprising the following

steps:

conducting a search of programs available on the electronic program guide

using the unified query; and

presenting the programs that satisfy the unified query.
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1 21. A method as recited in claim 18, further comprising the step of

2 automatically generating at least one of the first and second queries based upon

3 viewing preferences of the respective first and second viewers.

5 22. A method as recited in claim 18, further comprising the step of

o saving the queries in a hierarchic query structure.

3 23. An electronic program guide resident in a computer-readable storage

9 medium and executable on a processor to perform the steps of the method recited

10 in claim 18.

ll

12 24. A viewer computing unit programmed to perform the steps of the

13 method recited in claim 18.

is 25. A computer-readable storage medium which directs a computer to

us perform the steps of the method recited in claim 18.

17

I8 26. A method for operating an electronic program guide (EPG)

19 comprising the following steps:

20 defining a first query for identifying selected programs in an EPG database;

21 defining a second query for identifying selected programs retrievable from a

22 site on the Internet; and

2: creating a unified query which combines the first and second queries to

24 jointly identify the selected programs.

25
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27. A method as recited in claim 26, fiirther comprising the step of

 
 

 

 
 

 

saving the queries in a hierarchic query structure.

28. An electronic program guide resident in a computer-readable storage

medium and executable on a processor to perform the steps of the method recited

in claim 26.

29. A viewer computing unit programmed to perform the steps of the

method recited in claim 26.

30. A computer-readable storage medium which directs a computer to

perform the steps of the method recited in claim 26.

14 31. A method for operating an electronic program guide comprising the

15 following steps:

defining a query to identify a topic of interest to a viewer;

storing the query;

periodically executing the query to determine if there are any programs

which relate to the topic; and

automatically notifying the viewer when the query identifies a program

related to the topic.

32. A method as recited in claim 31, further comprising the step of

automatically initiating procedures to record the program related to the topic.

46
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I 33. A method as recited in claim 31, further comprising the step of

2 saving the query in a hierarchic query structure.

4 34. An elecnonic program guide resident in a computer-readable storage

5 medium and executable on a processor to perform the steps of the method recited

6 in claim 31.

s 35. A viewer computing unit programmed to perform the steps of the

9 method recited in claim 31.

u 36. A computer-readable storage medium which directs a computer to

:2 perform the steps of the method recited in claim 31.

:4 37. A method for operating an electronic program guide (EPG) as a

is viewer uses one or more numeric keys to enter data, individual ones of the keys

:5 also corresponding to one or more associated letters, comprising the following

17 steps:

I8 constructing a query, based on the entered data, which considers that the

19 entered data might represent a number or a letter associated with the numeric key

20 used to enter the data; and

2: identifying any EPG data item that satisfies the query.

22

23 38. A method as recited in claim 37, further comprising the additional

24 step of repeating the steps of constructing and identifying for each key entry.

25
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39. A method as recited in claim 37, wherein the steps of constructing

and identifying are performed after multiple key entries.

40. A method as recited in claim 37, further comprising the additional

step ofpresenting, to the viewer, said any EPG data item which satisfies the query.

41. A method as recited in claim 37, wherein the constructing step

comprises the following steps:

formulating one or more letter sub-queries for each letter corresponding to

the key used for entry;

formulating a number sub-query for each number corresponding to the key

used for entry; and

formulating the query as a combination of the letter and number sub-

queries.

42. A method as recited in claim 37, wherein the data is a result of more

than one key entry, and the constructing step further comprises the following steps:

interpreting the data for each key entry as representing both the number and

the associated letters corresponding to the key;

formulating multiple sub-queries for each sequence of key entries which

considers different interpretations of the data within the sequence; and

formulating a composite query as a combination of all the sub-queries.
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1 43. An electronic program guide resident in a computer-readable storage

2 medium and executable on a processor to perform the steps of the method recited

3 in claim 37.

5 44. A viewer computing unit programmed to perform the steps of the

5 method recited in claim 37.

3 45. A computer-readable storage medium which directs a computer to

9 perform the steps of the method recited in claim 37.

10

n 46. In a viewing computing unit which can be controlled through a

:2 numeric keypad having numbered keys, the keys further corresponding to one or

13 more associated letters, a method comprising the following steps:

14 generating key data as a key is activated;

l5 interpreting the key data as representing both a number associated with the

to key and the one or more letters associated with the key; and

17 determining possible operations which can be performed by the viewer

I8 computing unit for different interpretations of the key data.

19

20

21

22

23

24

25
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47. A method as recited in claim 46, wherein the numbers are used to 

 
 

 

 
 

 

identify a channel and the letters are used to identify a program or network name,

the method further comprising the step of mapping the one or more letters

associated with the key to the number associated with the key so that the channels,

the program names, and the network names are all identified by numerically

encoded key data.

48. A method as recited in claim 46, further comprising the additional

step of repeating the steps of generating, interpreting, and identifying as each key

is activated.I0

11

12 49. A method as recited in claim 46, wherein the interpreting and

[3 determining steps are performed only afier the step of generating key data has been

14 performed for all activated keys.

16 50. A method as recited in claim 46, wherein the interpreting step

17 comprises the following steps:

formulating one or more letter sub-queries for each of the one or more

letters associated with the key;

formulating a number sub-query for the number associated with the key;

and

formulating a composite query as a combination of the letter and number

sub-queries.
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l7
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19
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51. A method as recited in claim 46, wherein more than one key is

activated, further comprising the following steps:

generating a sequence of key data;

formulating multiple sub-queries for the sequence of key. data which

considers the difierent interpretations of the key data within the sequence; and

formulating a composite query as a combination of all the sub-queries.

52. A method as recited in claim 46, further comprising the step of

saving the query in a hierarchic query structure.

53. A viewer computing unit programmed to perfonn the steps of the

method recited in claim 46.

54. A computer-readable storage medium which directs a computer to

perform the steps of the method recited in claim 46.

55. A method for operating an electronic program guide comprising the

following steps:

creating a restriction query having one or more search parameters; and

precluding selection of any program, charmel, or network which satisfies

the search parameters in the restriction query.
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56. A method as recited in claim 55, wherein the search parameters are

selected from a parameter group comprising genre, sub-genre, rating, time of day,

and length of time watched.

57. A method as recited in claim 55, further comprising the step of

saving the query in a hierarchic query structure.

58. A method as recited in claim 55, further comprising the step of

saving the query as an icon.

59. An electronic program guide resident in a computer-readable storage

medium and executable on a processor to perform the steps of the method recited

in claim 55.

60. A viewer computing unit programmed to perform the steps of the

method recited in claim 55.

61. A computer—readable storage medium which directs a computer to

perform the steps of the method recited in claim 55.

62. A method for operating an electronic program guide comprising the

following steps:

creating queries for locating a program, channel, or network; and

saving the queries in a hierarchic query structure.
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63. A method as recited in claim 62, wherein the saving step comprises

saving the queries as icons.

64. A method as recited in claim 62, further comprising presenting, to a

viewer, a organization chart representing the hierarchic query structure.

65. A method as recited in claim 62, further comprising retrieving a

query from the hierarchic query structure.

66. An electronic program guide resident in a computer-readable storage

medium and executable on a processor to perform the steps of the method recited

in claim 62.

67. A viewer computing unit programmed to perform the steps of the

method recited in claim 62.

68. A computer-readable storage medium which directs a computer to

perform the steps of the method recited in claim 62.

69. A computer-readable storage medium having a hierarchic query

structure stored therein which is formed as a result of the steps of the method

recited in claim 62.

70. A viewer computing unit, comprising:

a processor; and
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an electronic program guide (EPG) executing on the processor to organize

prograrmning information descriptive of programs, the EPG being configured to

collect viewing preferences of a viewer and to automatically develop a query for

identifying programming information based upon the viewing preferences of the

viewer.

71. A viewer computing unit as recited in claim 70, further comprising a

memory to store a profile of the viewer which indicates the viewer’s

characteristics, the EPG being configured to automafically develop the query based

on the viewer profile.

72. A viewer computing unit as recited in claim 70, further comprising:

a memory; and

the EPG being configured to log the viewer’s viewing habits in the memory

and to automatically develop the query based on the viewing habits.

73. A viewer computing unit as recited in claim 70, further comprising:

a memory; and

the EPG being configured to store the query in the memory within an

organized, hierarchic structure.
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74. For execution on a processor of a viewer computing unit, an

electronic program guide (EPG) executing on the processor to organize

programming information, the EPG being configured to enable multiple viewers to

create queries for locating particular programming information, the EPG further

creating a composite query that combines the queries of the viewers.

75. For execution on a processor of a viewer computing unit, the viewer

computing unit having a display, an electronic program guide (EPG) executing on

the processor to organize programming information, the EPG supporting a

graphical user interface which can be shown on the display and being configured

to periodically and automatically execute a query and to present on the user

interface a notification when the query is successful.

76. An electronic programming guide as recited in claim 75, wherein

while the display is showing a program, the EPG is configured to execute the

query in background without interruption of the program.
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77. For execution on a processor of a viewer computing unit, wherein

the viewer computing unit has numbered keys which additionally correspond to

one or more associated letters, each key generating key data when a viewer

activates the key to request programming information, an electronic program guide

(EPG) executing on the processor to organize programming information, the EPG

being configured to interpret the key data as representing both a number associated

with the key and one or more letters associated with the key, the EPG being further

configured to determine possible programming information that the viewer is

likely to be requesting based on different interpretations of the key data.
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INTERACTIVE GAME SYSTEM

FIELD OF THE INVENTION

The present invention relates to interactive audio-visual productions

generally and more particularly to interactive games and other diversions which are

played via a communication network and with assistance of a television.

BACKGROUND OF THE INVENTION

There are known in the art several interactive games. One popular

game show is based upon an animated character named "Hugo". The game show is

broadcast to a plurality of viewers that view the game on television, and one of the

viewers is selected to be a player.

The player controls "Hugo" via telephone by pressing keys "2", "4",

"6" and "8" of a touch.‘-tone telephone, so that "Hugo" is moved up when the key

"2" is pressed, moved to the left when the key "4" is pressed, moved to the right

when the key "6" is pressed, and moved down when the key "8" is pressed.

Generally, the player manipulates "Hugo" through a series of

obstacles, and his success in manipulating "Hugo" is measured in comparison with

other players that are selected during the show. A winner is declared as a player

who was most successful in manipulating "Hugo".

Other games are also described in various US Patents.

US Patent 5,545,088 to Kravitz et al. describes a television game

show which is interactively played by the studio participant game players, the

television studio audience and by telephone with the television-viewing home

audience.

US Patent 4,695,953 and the corresponding re-issue patent RE 33,662

describe TV animation interactively controlled by the viewer wherein the motion

picture branching method is superseded by an animation method which enables

rapid and repeated switching of multiple tracks of different camera-originated
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animation of the same character during continuous action in a scene, and enables

branching at the termination of an action to multiple actions or scenes. .

US Patent 4,355,805 to Baer et al. describes apparatus and methods

for use in conjunction with raster scan video displays, including standard

monochrome and color television receivers, for the generation, display and

manipulation of images upon the screen of a display for the purpose of playing

games or for the purpose of drawing pictures.

US Patent 5,600,368 to Matthews, _ III describes an interactive

television system that has a set-top box adapted for use with a television and a

remote control handset. The set-top box is connected to receive a television

broadcast that is filmed using multiple cameras situated at various camera

viewpoints.

US Patent 5,035,422 to Berman and US Patent 5,108,115 to Berman

et al. describe an interactive game show and method for achieving interactive

communication therewith in which, by providing an interactive communication

system whereby individuals are able to electronically select at least one possible

outcome of a plurality of outcomes of a future event, individuals are able to

participate in the outcome of that event and possible share in a prize award

associated with the event.

US Patent 4,918,516 and the corresponding re-issue patent RE 34,340

describe a closed circuit interactive television system which provides a

multichannel television signal from a localized headend which is used for

individualized interactive selections by a plurality of users.

US Patent 5,462,275 to Lowe et al. describes a player interactive live

action football game which may be played for example on a television screen.

US Patent 5,423,555 to Kidrin describes an interactive video garne-

television system wherein video game cartridge information is accessed in response

to encoded signals transmitted with NTSC television signals.
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US Patent 5,630,757 to Gagin et al. describes a complete multi-user

game playing environment which provides game playing services to cable television

subscribers over existing cable networks.

US Patent 5,190,285 to Levy et al. describes an electronic game with

at least one, and preferably a plurality, of intelligent game pieces which each

contain a re-programmable memory device.

US Patent 5,271,626 to Llenas et al. describes a television game for

entertaining viewers and maintaining viewership during television programs and

commercials.

US Patent 5,609,525 to Ohno et al. describes television or video

game data reception apparatus which receives a data signal of television games

transmitted from a base station in a wireless manner or through wire on a local

station side so that the received data signal is used to play a game.
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SUMMARY OF THE INVENTION

The present invention seeks to provide interactive games which are

played via a communication network and with assistance of a television.

There is thus provided in accordance with a preferred embodiment of

the present invention a gaming method for use with an interactive game which is

played at a player unit having an interface device which is coupled to a television

and to at least one communication network, the method including displaying, via

the interface device, the interactive game on the television, capturing a picture of a

player, transferring the picture of the player to a headend, processing the picture of

the player to create an avatar of the player, electronically assirnilating the avatar

into the interactive game, and enabling the player to interactively play the

interactive game by controlling the avatar via the at least one communication

network.

Further in accordance with a preferred embodiment of the present

invention the step of taking a picture of a player includes at least one of taking a

video picture of the player and scanning an image of the player.

Still further in accordance with a preferred embodiment of the present

invention the step of taking a picture of a player includes scanning a three-

dimensional image of the player. .

Additionally in accordance with a preferred embodiment of the

present invention the processing step is performed in electronic processing

equipment at the headend.

Moreover in accordance with a preferred embodiment of the present

invention the step oftransfening includes the step of transmitting the picture of the

player via the at least one communication network.

Further in accordance with a preferred embodiment of the present

invention the step of electronically assirnilating the avatar in the interactive game

includes inserting the avatar in a virtual studio environment.
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Still further in accordance with a preferred embodiment of the present

invention the method includes selecting, at the player unit, a basic avatar from a,

group of avatars, and confirming a selection of the basic avatar by transmitting an

authorization signal.

Additionally in accordance with a preferred embodiment of the

present invention the processing step includes combining, in response to acceptance

of the authorization signal, the picture of the player with the basic avatar to create

an avatar having combined characteristics of the player and of the basic avatar.

There is also provided in accordance with another preferred

embodiment of the present invention a gaming method for use with an interactive

game in which, at a first player unit, a first interface device is coupled to a first

television and to a communication network, and at a second player unit, a second

interface device is coupled to a second television and to the communication

network, the method including displaying, via the first and second interface

devices, the interactive game at the first and second televisions, and enabling a first

player, playing at the first player unit, and a second player, playing at the second

player unit, to play along with the interactive game by competing each against the

other via the communication network.

There is also provided in accordance with another preferred

embodiment of the present invention, for use with a system in which an interactive

game is transmitted via a communication network to a multiplicity of viewer units,

and in which each viewer unit includes an interface device and a television, and the

interface device is coupled to the communication network, a gaming method for

playing the interactive game at a player unit which is in two-way communication

with a virtual reality kit activated by a player and including at least a two-way link

with the player unit, and for viewing the game played by the player at the

multiplicity of viewer units, the method including encoding, at a headend, a first

version of the interactive game by employing a first gaming program code and

transmitting the first version of the interactive game to the multiplicity of viewer
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units, encoding, at the headend, a second version of the interactive game by

employing a second gaming program code and transmitting the second version of .

the interactive game to the player unit, enabling the player to interactively play the

interactive game, via the virtual reality kit, by performing actions in a virtual reality

environment defined by the second version of the interactive game, detecting the

actions of the player and obtaining a stream of detection signals therefrom,

transmitting the detection signals to the headend via the communication network,

processing, at the headend, the detection signals to implement the actions of the

player in an avatar which simulates the player, and electronically inserting the

avatar in the first version of the interactive game which is transmitted to the

multiplicity of viewer units.

Further in accordance with a preferred embodiment of the present

invention the step of processing includes transforming the actions of the player to

actions of the avatar in a virtual studio environment.

Still further in accordance with a preferred embodiment of the present

invention the method also includes selecting a basic avatar from a group of avatars,

confirming a selection of the basic avatar by transmitting an authorization signal to

the headend, accepting the authorization signal at the headend, and combining a

picture of the player with the basic avatar to create an avatar having combined

characteristics of the player and of the basic avatar.

There is also provided in accordance with another preferred

embodiment of the present invention, for use with a system in which an interactive

game is transmitted via a communication network to a multiplicity of viewer units,

and in which each viewer unit includes an interface device and a television, and the

interface device is coupled to the communication network, a gaming method for,

playing the interactive game at a player unit, and for viewing the game played by

the player at the multiplicity of viewer units, the method including encoding, at a

headend, a first version of the interactive game which includes a first environment

by employing a first gaming program code, and transmitting the first version of the
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interactive game to the multiplicity of viewer units, encoding, at the headend, a

second version of the interactive game which includes a second environment by

employing a second gaming program code, and transmitting the second version of

the interactive game to the player unit, enabling the player to interactively play the

interactive game in the second environment defined by the second version of the

interactive game, and viewing, at the multiplicity of viewer units, the interactive

game in the first environment defined by the first version of the interactive game.

Further in accordance with a preferred embodiment of .the present

invention the first environment includes an outer view environment of the game.

Still firrther in accordance with a preferred embodiment of the present

invention the second environment includes an inner view environment of the game.

Additionally in accordance with a preferred embodiment of the

present invention the first environment and the second environment include virtual

studio environments.

Moreover in accordance with a preferred embodiment of the present

invention the second version of the interactive game includes a pay program which

is received over a separate data stream.

There is also provided in accordance with another preferred

embodiment of the present invention a method of controlling a signal broadcast

from a headend of a television system from a player unit operatively attached to the

television broadcast system and being in two-way communication therewith, the

method including broadcasting, fi'om the headend, a perspective image of at least

one three-dimensional character in an environment created by a virtual studio,

transmitting, from the player unit, a control signal directed to the headend,

modifying the perspective image of the at least one three-dimensional character at

least partly in response to the control signal to produce a modified perspective

image, and broadcasting the modified perspective image from the headend.

There is also provided in accordance with another preferred

embodiment of the present invention a method for remotely customizing an avatar
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for broadcast from a headend of a television broadcast system, the method

including providing a picture of a user of the television broadcast system, selecting‘

a basic avatar from a group of avatars, confirming selection of the basic avatar by

transmitting an authorization signal to the headend, accepting the authorization

signal at the headend, and combining the picture of the user with the basic avatar to

create an avatar having combined characteristics of the player and of the basic

avatar.

There is also provided in accordance with another preferred

embodiment of the present invention a gaming method for use with an interactive

game which is played via a communication network in a plurality of modes, the

method including enabling a first player, playing at a first player unit, to

interactively play the interactive game in a first mode by controlling an avatar via

the communication network, transmitting the interactive game played in the first

mode to a plurality of viewer units, and in response to transmission of an

authorization signal, enabling a second player, playing at one of the plurality of

viewer units, to view the interactive game played in the first mode by the first

player and to play along with the interactive game in a second mode by competing

against the first player.’

Further in accordance with a preferred embodiment of the present

invention the method includes the step of storing results of the interactive game

played in the second mode at the one of the plurality of viewer units.

Still further in accordance with a preferred embodiment of the present

invention the method includes transmitting the results of the interactive game

played in the second mode via the communication network to a headend when at

least one of the results exceeds a predetermined threshold value.

There is also provided in accordance ‘with another preferred

embodiment of the present invention a player unit which is operable to be placed in

two-way communication with a headend and at which an interactive game is

playable by a player via a television, the player unit including a camera which is
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operative to take a picture of a player, and an interface device coupled to the

camera, to the television, and to a communication network and operative to receive

gaming inputs fi'om the player and to transmit the gaming inputs and the picture of

the player received fi-om the camera to the headend via the communication network,

wherein the gaming inputs include control signals operative to control operations of

an avatar based on the picture of the player, and the avatar is electronically

assimilated in the interactive game by a virtual studio.

There is also provided in accordance with another preferred

embodiment of the present invention a gaming system including a headend which is

coupled to a communication network, the headend including an encoder for

encoding a first version of the interactive game by employing a first gaming

program code to generate an encoded first version of the interactive game, and for

encoding a second version of the interactive game by employing a second gaming

program code to generate an encoded second version of the interactive game, a

multiplexer for multiplexing the encoded first version of the interactive game and

the encoded second version of the interactive game to produce a multiplexed signal,

and a transmitter for transmitting the multiplexed signal to a plurality of viewers, a

multiplicity of viewer units, each including a television and an interface device

which is coupled to the communication network and is operative to receive,

demultiplex and decode the first version of the interactive game by employing the

first gaming program code, a player unit at which an interactive game is played by a

player, the player unit including a player television, and a player interface device

coupled to the player television, and to the communication network, wherein the

player interface device is operative to receive, demultiplex and decode the second

version of the interactive game by employing the second gaming program code, and

a player interface kit which includes at least a two-way link with the player unit,

and the player interface kit is operative to detect actions performed by the player, to

obtain a stream of detection signals therefrom, and to transmit the stream of

detection signals to the headend via the player interface device and the
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communication network, and detection signals are employed at the headend to

implement the actions of the player in an avatar which simulates the player, the

avatar being electronically inserted in the first version of the interactive game

which is transmitted to the multiplicity of viewer units.

Further in accordance with a preferred embodiment of the present

invention the first version of the interactive game includes an outer view

environment of the interactive game, and the second version of the interactive game

includes an irmer view environment of the interactive game.

There is also provided in accordance with another preferred

embodiment of the present invention a gaming system including a headend which is

coupled to a communication network, the headend including an encoder for

encoding a first version of the interactive game which includes a first environment

by employing a first gaming program code to generate an encoded first version of

the game, and for encoding a second version of the interactive game which includes

a second environment by employing a second gaming program code to generate an

encoded second version of the game, a multiplexer for multiplexing the encoded

first version of the interactive game and the encoded second version of the

interactive game to produce a multiplexed signal, and a transmitter for transmitting

the multiplexed signal to a plurality of viewers, a multiplicity of viewer units, each

including a television and an interface device which is coupled to the

communication network and is operative to receive, demultiplex and decode the

first version of the interactive game by employing the first gaming program code,

and to enable a viewer to view the interactive game in the first environment defined

by the first version of the interactive game, and a player unit at which an interactive

game is played by a player, the player unit including a player television, and a

player interface device coupled to the player television, and to the communication

network, wherein the player interface device is operative to receive, demultiplex

and decode the second version of the interactive game by employing the second

gaming program code, and to enable the player to interactively play the interactive

10
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game in the second environment defined by the second version of the interactive

game.

Further in accordance with a preferred embodiment of the present

invention the first version of the interactive game and the second version of the

interactive game are transmitted on separate data streams.

Still further in accordance with a preferred embodiment of the present

invention the second version of the interactive game is a pay program which is

received over a separate data stream.

Additionally in accordance with a preferred embodiment of the

present invention the first environment includes an outer view environment of the

game and the second environment includes an inner view environment of the game.

Moreover in accordance with a preferred embodiment of the present

invention the first environment and the second environment are virtual studio

environments.

Further in accordance with a preferred embodiment of the present

invention the player interface kit includes a virtual reality kit.

11
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BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will be understood and appreciated more firlly

from the following detailed description, taken in conjunction with the drawings in

which:

Fig. 1 is a simplified pictorial illustration of a player unit in an

interactive game system constructed and operative in accordance with a preferred

embodiment of the present invention;

Fig. 2 is a block diagram illustration of a preferred implementation of

a set-top box which forms part of the player unit of Fig. 1;

A Fig. 3 is a block diagram illustration of a headend in an interactive

game system constructed and operative in accordance with a preferred embodiment

of the present invention;

Fig. 4 is a simplified pictorial illustration" of systems participating in

creation of an avatar having combined characteristics of a player and of a basic

avatar, and of the creation of the avatar;

Fig. 5 is a block diagram illustration of a transmitting assembly which

forms part of the headend of Fig. 3 and is constructed and operative in accordance

with a preferred embodiment of the present invention;

Figs. 6A and 6B together constitute a flow chart illustrating a

preferred gaming method for use with an interactive game which is operative in

accordance with a preferred embodiment of the present invention;

Fig. 7 is a flow chart illustrating a preferred play along method

which is associated with the gaming method described in Figs. 6A and 6B; and

Fig. 8 is a flow chart illustrating another preferred play along method

which is associated with the gaming method described in Figs. 6A and 6B.
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DETAILED DESCRIPTION OF PREFERRED EMBODIIVIENTS

Reference is now made to Fig. 1, which is a simplified pictorial

illustration of a player unit 10 in an interactive game system constructed and

operative in accordance with a preferred embodiment of the present invention.

The player unit 10 of Fig. 1 preferably includes a television 12, an

interface device such as a set-top box (STB) 14, as is well known in the art, a video

camera 16 and a virtual reality kit 18 which is worn and activated by a player

20. It is appreciated that, alternatively to the virtual reality kit 18, any other

appropriate user interface kit, such as a joy stick or a telephone keypad input

device, may be used. Without limiting the generality of the meaning of the term

“user interface kit”, the virtual reality kit 18 is believed to be preferable, and is

generally described herein.

Preferably, the STB 14 is coupled to the television 12, to the video

camera 16 and to a radio-frequency (RF) wall outlet 22 via coaxial cables 24, 26

and 28 respectively. The STB 14 is also preferably coupled to a telephone wall

outlet'30 via a twisted pair 32. Preferably, the wall outlet 22 is in turn connected to

a television network (not shown), and the telephone wall outlet 30 is connected to a

telephone network (not shown).

In a preferred embodiment of the present invention the virtual reality

kit 18, which is activated by the player 20, is coupled to the STB 14 via cable 34.

Preferably, operations performed by the player 20 are sensed by conventional

_ detectors (not shown) in the virtual reality kit 18 and transferred, via cable 34, to

the STB 14. Alternatively to the cable 34, an appropriate wireless interface, such

as an infrared wireless interface, may be used, and is typically preferred.

In a preferred embodiment of the present invention the player 20 is an

interactive player in an interactive game show which is broadcast to a plurality of

viewers, including the player 20. Preferably, the interactive player 20 interactively

controls an avatar 36 which is displayed on the television 12 by activating various

13
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functions in the virtual reality kit 18. The avatar 36 is preferably a three-

dimensional avatar which is navigated and controlled by the player 20 through a_

changing three-dimensional gaming environment 38 which is displayed on the

television and forms part of the interactive game show.

Preferably, the virtual reality kit 18 is a conventional virtual reality kit

which may include units such as a helmet 40 with a display 42 which typically

provides a simulated three-dimensional view as is well-known in the art, a

microphone and sensors (not shown) and a glove 44 with sensors (not shown).

When the player 20, that wears the helmet 40 and the glove 44, makes a movement

by moving a hand on which he wears the glove 42, or by moving his head, the

movement is sensed by the corresponding sensors which generate a detection signal

in response to the movement.

It is appreciated that the display 42 may be excluded, and the player

may view the game on the television 12 rather than on the display 42, and may

respond to challenges displayed on the television 12 by moving the hand or the

head. Alternatively, in a case where the display 42 is provided, the display on the

television 12 may be ignored.

The detection signal is preferably transmitted via the cable 34 to the

STB 14, and from the STB 14 to a headend, described hereinafter with reference to

Fig. 3, via the telephone network or via the television network and is employed to

control the avatar 36 through the gaming environment 38. Alternatively to the

telephone network or the television network, any other appropriate

telecommunications network, such as, for example, the Internet or a satellite-based

communications network, may be used.

In another preferred embodiment of the present invention the virtual

reality kit 18 may be excluded and the player 20 may control the avatar 36 by

operating keys of a touch-tone telephone 46 which is coupled to the telephone wall

outlet 30 or to an additional telephone wall outlet 48.

14
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It is appreciated that the telephone network and the television network

may be replaced by any other conventional two-way communication network. For_

the purposes of the present specification, the term "two-way communication

network" is used in a broad sense to include any form of two-way wired and

wireless RF networks, such as a two-way television network, a two-way cable

television network and a two-way satellite communication network, as well as two-

way wired and wireless telephone networks and two-way wired and wireless

optical networks, such as a fiber-optic network, and a wireless infiared optical

communication network.

Additionally, the term "two-way communication network" also

includes any form of hybrid communicafion networks such as a one-way television

network and a two-way telephone network as applied in conventional state-of-the-

art pay television systems.

It is appreciated that the definition of “two-way communication

network” provided above also includes a very wide variety of communication

systems including, for example, the Internet, other networks using Internet

protocols, local area networks (LANs), wide area networks (WANs), and personal

area networks (PANs).

Reference is now made to Fig. 2 which is a block diagram illustration

of a preferred implementation of the STB 14 which forms part of the player unit of

Fig. 1.

Preferably, STB 14 includes a processor 100, a memory 102, a

telephone modem 104, an encryptor/decrypter 106, a keyboard 108, a transmitter

110, a television receiver and tuner 112, and a compressor/decompressor unit 114.

The processor 100 preferably receives inputs and selections from virtual reality kit

18, from keyboard unit 108 and from the telephone network via the modem 104. In

a preferred embodiment of the present invention the processor 100 may also receive

inputs and selections from a remote control 116, which are shown as transmitted
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via the keyboard unit 108 but which may alternatively be transmitted via another

interface unit (not shown).

Preferably, the processor 100 communicates in two-way

communication with the memory 102, with the compressor/decompressor unit 114

and with the encryptor/decrypter 106. It is appreciated that the

compressor/decompressor unit 114 may compress/decompress information

provided from and to the processor 100 as the case may be, and the

encryptor/decrypter 106 may encrypt/decrypt information provided fi'om and to the

processor 100 as the case may be.

In a preferred embodiment of the present invention the processor 100

provides information generated thereat to the transmitter 110 for transmission over

the television network or over the telephone network. The transmitter 110 may also

receive video information from the video camera 16 of Fig. 1 and transmit the video

information via the television network or the telephone network.

Preferably, the television receiver and tuner 112 is operative to

provide conventional receiving, demultiplexing and tinting of television

transmissions received from the television network. It is appreciated that in state—of-

the-art television systems, the television transmissions comprise digitally

compressed and encrypted television transmissions. Accordingly, the television

receiver and timer 112 may be a conventional integrated receiver and decoder

(IRD) which receives, demultiplexes and decodes the television transmissions, and

the compressor/decompressor unit 114 and the encryptor/decrypter 106 may be

employed to decompress the transmissions and to decrypt the transmissions

respectively. It is appreciated that many IRDs already include the decompression

and the decryption fimctions.

It is further appreciated that if another communication network is

employed, as mentioned above, all the transmission and reception fimctions may be

performed via the communication network.
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Reference is now made to Fig. 3 which is a block diagram illustration

of a headend 200 in an interactive game system constructed and operative in

accordance with a preferred embodiment of the present invention.

Preferably, the headend 200 communicates with a multiplicity of

viewer units via the television network and via the telephone network which are

mentioned above with reference to Figs. 1 and 2. If the television network

comprises a two-way television network, the headend 200 may transmit and receive

information over the television network. If the television network comprises a one-

way television network, the headend may transmit information over the television

network, and receive and transmit information over the telephone network. As

mentioned above, other communication networks may be employed, as long as they

support two-way communication.

The headend 200 may preferably include a receiver 202 and a

transmitting assembly 204 for respectively receiving and transmitting gaming inputs

and control information over the communication network. If a hybrid television and

telephone network is employed, as illustrated in Fig. 3, the receiver 202 may

receive the gaming inputs and the control information over the telephone network

and the transmitting assembly 204 may transmit information over the television

network as well as over the telephone network.

In a preferred embodiment of the present invention the headend 200

also includes electronic processing equipment 206 which is coupled to the receiver

202 and to the transmitting assembly 204. Preferably, the electronic processing

equipment 206 is also coupled to a virtual studio assembly 208 which may form

part of the headend 200 or may be coupled thereto.

The virtual studio assembly 208 is preferably a convenfional virtual

studio assembly which is typically employed to provide virtual and graphical

environments in programs which incorporate live actors, and in animated programs

or programs which combine animated environments and animated characters with

live actors. Virtual studio services have been applied, for example, in the 1996
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election coverage in Israel to provide graphical interpretation of expected seats in

Parliament assigned to various political parties, and similarly in coverage of the

1996 federal elections in the Unitedistates. Typical virtual studio systems and

systems for use therewith are commercially available from Dream Team Ltd., 3

Maskit Street, Herzliya Pituach, Israel and from RT.SET and ORAD, also of Israel.

In a preferred embodiment of the present invention the virtual studio

assembly 208 is coupled to a studio television camera 210 which is operative to

provide a video movie picture which includes an interactive game show that

combines animated environments and animated characters generated at the virtual

studio assembly 208 with live actors. It is appreciated that the studio television

camera 210 may be part of the virtual studio assembly 208 and may supply video

images thereto which are processed by the virtual studio assembly 208 and

typically combined with other images, including, for example, computer-generated

graphic and/or animated images.

Preferably, the interactive game show which is generated in the way

described above is provide to the transmitting assembly 204, and is transmitted by

the transmitting assembly 204 to a multiplicity of viewer units (not shown) via the

communication network.

In a preferred embodiment of the present invention, the information

received at the headend 200 is provided by the multiplicity of viewer units, and part

of the information may include pictures of players and selections of animated

characters from a group of basic animated characters which may be employed as

basic avatars in interactive games. The term “avatar” as used throughout the

present specification refers to an embodiment or personification, typically a video

embodiment or personification, of a person which is typically combined with other

video images in a virtual studio, as described above, to produce a combined

representation in which the avatar represents the person. Typically, but not

necessarily, an avatar associated with a person embodies or personifies some

physical or personality characteristics of the person, possibly in caricatured form.

18
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Preferably, a player is selected to be an interactive player who

interactively participates in the interactive game show. The player may preferably.

be selected by an audience that views the game show, by a manager of the game

show, or automatically based on a predetermined criterion, such as previous game

playing history of the viewer who wishes to be a player.

In a preferred embodiment of the present invention the selected player

is invited to participate in the game show. If the player agrees, he is requested to

send a picture of himself, or a picture of another person, to the headend via the

communication network, and to select a basic avatar from the group ofbasic avatars

to which his picture is adapted.

Preferably, in order for the selected player to be able to participate in

the game, the player must make a payment by transmitting a payment authorization

signal associated with a selection of a basic avatar. Once the payment authorization

signal is received and processed in a billing system (not shown) at the headend 200,

the player is authorized to interactively play the game. A

It is appreciated that transmission of the pictures of the players may

be unrelated in time and in means of communication to the game show, and may be

transmitted at any appropriate time, such as at a time when the game show is not

played and via other communication networks, such as via the Internet. Thus, a

bank of pictures of players may be established at the headend 200, and a player

may be selected by selecting from among those having a picture in the bank of

players.

In a preferred embodiment of the present invention, the picture of the

selected player is provided to the electronic processing equipment 206 and is

processed thereat. Then, a processed picture of the player is provided to the virtual

studio assembly 208 which adapts the picture of the player to the basic avatar

selected from the group of basic avatars, and combines the picture of the player

with the basic avatar to create an avatar having combined characteristics of the

player and of the basic avatar. Typically, the avatar having combined

19
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characteristics of the player and of the basic avatar includes a body of the basic

avatar and the head of the player as extracted from the picture of the player, and

this combination may be preferred. .
Preferably, the avatar having combined characteristics of the player

and of the basic avatar is inserted in the game which is transmitted, by the

transmitting assembly 204, to the multiplicity of viewer units so that any viewer

that views the interactive game show sees the game as played by the selected

player, and the avatar having combined characteristics of the player and of the basic

avatar.

In another preferred embodiment of the present invention each viewer

whose picture is transmitted to the headend 200 may view the game show with an

avatar having the face of that viewer combined thereto. The combination of the face

of the viewer with the avatar is made as described above for the selected viewer

avatar, and the transmitting assembly 204 at the headend may transmit a

corresponding avatar to each viewer. It is appreciated that, alternatively, the

combination of the face of the viewer with the avatar may be made in the set top

box 14, in which case it would be possible for different viewers other than the play

to each combine their face with the player’s avatar.

In yet another preferred embodiment of the present invention each

viewer may store a preferred combination of an avatar having the face of the viewer

combined thereto in a memory at a viewer unit set-top box, such as memory 102 of

Fig. 2.

It is appreciated that each picture of each viewer and the picture of

the player may be taken by a video camera, such as video camera 16 of Fig. 1.

Alternatively or additionally, each picture may be taken by a scanner (not shown),

such as a conventional three-dimensional scanner, in which case the picture may

comprise a three-dimensional digital representation. In another preferred

embodiment of the present invention, each picture may be enhanced by a scanner

having image processing capabilities.

20
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Reference is now made to Fig. 4 which is a simplified pictorial‘

illustration of a preferred embodiment of systems participating in creation of an

avatar having combined characteristics of a player and of a selected basic avatar,

and of the creation of the avatar.

Preferably, the video camera 16 takes a picture of a player. The

picture of the player typically includes at least the face of the player as shown in

illustrative form in Fig. 4 above the camera 16.

The picture of the player is preferably transmitted to the headend 200

via the STB 14. At the headend 200, the picture is received at receiver 202 of Fig. 3

and provided to the electronic processing equipment 206 of Fig. 3.

At the electronic processing equipment 206, the picture of the player

is captured and an image of the face of the player is separated from the rest of the

picture as shown in illustrative form above the electronic processing equipment

206. Then, the image of the face of the player is communicated to the virtual studio

assembly 208 at which a basic avatar, such as a rabbit, is created as shown in

illustrative form above the virtual studio assembly 208.

Preferably, at the virtual studio assembly 208, or at the electronic

processing equipment 206, the face of the player is combined with the chosen basic

avatar, e.g. the rabbit, to provide the avatar having combined characteristics of the

player and of the basic avatar as mentioned above with reference to Fig. 3, the basic

avatar being electronically assimilated in the interactive game and transmitted via

the transmitting assembly 204 to the multiplicity of viewer units. The avatar having
combined characteristics of the player and of the basic avatar is shown in

illustrative form above the transmitting assembly 204.

It is appreciated that if the electronic processing equipment 206 is

embedded in the virtual studio 208, all the processing that is mentioned above is

performed in the virtual studio assembly 208.

Reference is now made to Fig. 5 which is a block diagram illustration

of the transmitting assembly 204 which forms part of the headend 200 of Fig. 3.

21
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In a preferred embodiment of the present invention the transmitting

assembly 204 includes an encoder 300 which is operative to encode a first version.

of the interactive game by employing a first gaming program code, and to encode a

second version of the interactive game by employing a second‘ gaming program

code.

Preferably, the encoder 300 is coupled to a multiplexer (MUX) 302

which is operative to multiplex an encoded first version of the interactive game and

an encoded second version of the interactive game so as to produce a multiplexed

signal. The multiplexed signal is provided to a nansmitter 304 which is operafive to

transmit the multiplexed signal to a plurality of viewers.

Typically, the multiplexer 302 may be combined with the encoder

300 in an MPEG unit, as is well known in the art, which typically combines

multiplexing and compression with other features appropriate to digital video

transmission. Operation of typical commercially-available IVIPEG units is generally

described in published standards such as the ISO/IEC 13818-6 International

Standard ‘entitled “Coding of Moving Pictures and Associated Audio.”

It is appreciated that if the signal transmissions are in digital form, the

encoder 300 may include a digital encoder, the multiplexer 302 may include a

digital multiplexer and the transmitter 304 may include a digital transmitter.

Preferably, the encoder 300 may encode other television programs as well as the

first and second versions-of the game show, and the multiplexer 302 may multiplex

encoded television programs as well as the encoded first and second versions of the

interactive game.

In a preferred embodiment of the present invention the first version of

the interactive game may include a version of the game that is transmitted to all

viewers that do not participate as interactive players in the game. Preferably, the

second version of the interactive game may include a version of the game which is

transmitted only to the player or players who is or are selected to interactively play

the game as mentioned above. It is appreciated that the first version of the game

22
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may be difierent from the second version of the game. A preferred embodiment of

first and second versions of the interactive game, and the difierences between them

are described below with reference to Figs. 6A and 6B.

Reference is now made to Figs. 6A and 6B which together constitute

a flow chart illustrating a preferred gaming method for use with an interactive game

show which is played by employing the apparatus and systems Figs. 1 - 5.

In a preferred embodiment of the present invention the interactive

game show is displayed on the television 12 at the player unit 10 of Fig. 1. At any

time prior to the show, or during the show, a viewer may be selected to be an

interactive player in the game. Preferably, the selection of the viewer as a player

may be performed by placing a telephone call to the viewer's residence an

informing him of the selection, or by transmitting a selection message which is

individually addressed to the viewer.

Once the player is selected, and upon his acceptance to participate in

the game which may be confirmed by transmitting a payment authorization signal

to the headend, the player may preferably be requested to send an electronic image

of his face to the headend 200 at which the game is managed. Then, the player may

preferably operate video camera 16 to photograph himself. Alternatively, the

player may use a convenfional scanner, or a conventional three-dimensional

scanner, to generate a scanned image of his face.

In a preferred embodiment of the present invention the picture of the

player may be transferred to the headend 200, either by mail or by transmitting the

image of the player via a communication network to which the headend 200 is

coupled, such as a television network or the Internet.

Preferably, the picture of the player is processed at the electronic

processing equipment 206 at the headend 200 to create an avatar of the player. It is

appreciated that the avatar may include a combination of the face of the player with

a body of the basic avatar, or a combination of a face of the basic avatar with the
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body of the player, and thus the avatar includes combined characteristics of the

player and of the basic avatar.

Preferably, the avatar of the player is electronically assimilated into.

the interactive game, and the player is enabled, upon initialization of the game, to

interactively play the interactive game by controlling the avatar via the

communication network. It is appreciated that assimilation of the avatar may

include inserting the avatar in a virtual studio environment.

If the player uses a virtual reality kit to play the game, such as the

virtual reality kit 18 of Fig. 1, the player plays the game in a realistic environment,

typically an environment as viewed by him when he is "implanted" as an avatar in

the game. For the purposes of the present invention the term "inner view" is used to

include such a view of the game as seen by the player when he forms part of the

game from the view of the player’s avatar.

It is appreciated that viewers that do not play the game, but rather just

, watch it played by the player, are generally not interested in viewing the game fiom

the inner view of the player. Typically, such viewers, may see the environment of

the game from an "outer view". The term "outer view" is used in the present

specification to include a view of an outside viewer that watches the player as well

as the environment in which the player acts.

In a preferred embodiment of the present invention a first version of

the interactive game is encoded at the headend 200 by employing a first gaming

program code. The term “gaming program code” is used throughout the present

specification to refer to a code or any other appropriate method used to assign one

or more destinations to a version associated with the code. The first version of the

game preferably includes an outer view environment of the game, and this version

is transmitted to a multiplicity of viewer units.

Preferably, a second version of the interactive game is also encoded

at the headend. The second version of the game preferably includes an inner view

environment of the game, and this version is transmitted to the player unit only. It is
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appreciated that the second version of the game is encoded by employing a second

gaming program code which difiers from the first gaming program code. In a

preferred embodiment of the present invention the inner view environment of the

game and the outer view environment of the game are virtual studio environments.

In a preferred embodiment of the present invention the player is

enabled to interactively play the interactive game, via the virtual reality kit 18, by

performingactions in a virtual reality environment defined by the second version of

the interactive game. Preferably, the actions of the player are detected by the virtual

reality kit 18 and a stream of detection signals is obtained therefrom.

The detection signals are transmitted to the headend 200 via the

communication network. At the headend 200, the detection signals are processed to

implement the actions of the player in an avatar which simulates the player.

Preferably, the avatar is electronically inserted in the first version of the interactive

game which is transmitted to the multiplicity of viewer units. It is appreciated that

the processing of the detection signals may include transforming the actions of the

player to actions of the avatar in a virtual studio environment; It is further

appreciated that the second version might alternatively be provided to viewers in

addition to the player, typically for a fee.

As mentioned before with reference to other preferred embodiments

of the present invention, the avatar may include an avatar having combined

characteristics of the player of a basic avatar.

It is appreciated that the first and second versions of the game which

provide separate views of the game may be used in a configuration which does not

employ the virtual reality kit 18. In such a case, the player may manipulate keys of

an input device, for example, a touch-tone telephone or a joy-stick (not shown), to

interactively play the interactive game while viewing a second environment defined

by the second version of the interactive game, i.e. the environment seen from the

inner view. Preferably, other viewers may watch the interactive game while

. viewing a first environment defined by the first version of the interactive game, i.e.
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the environment seen from the outer view. Preferably, the first environment and the

second environment may be virtual studio environments.

In a preferred embodiment of the present invention, the interactive

game which is played by the player, i.e. the second version of the game, may be

defined as a pay program. In such a case, the pay program may occupy a separate

data stream, if the pay program is transmitted in a digital form, or a separate pay

television channel if the pay program is transmitted in an analog form. It is further

appreciated that the data stream may be dynamic and may vary in accordance with

bandwidth allocations, as is well known in the art, particularly in relation to MPEG,

as referred to above.

It is appreciated that the playing methods of the present invention

enable controlling a signal broadcasted from a headend of a television system from

a player unit operatjvely attached to the television broadcast system and being in

two-way communication therewith. In a preferred embodiment of the present

invention, a perspective image of at least one three-dimensional character in an

environment created by a virtual studio is broadcast fiom the headend.

Preferably, a control signal which is directed to the headend is

transmitted from the player unit. The control signal is employed to modify the

perspective image of the at least one three-dirnensional character so as to produce a

modified perspective image which is further broadcasted from the headend.

In a preferred embodiment of the present invention the signal

broadcasted from a headend may include an avatar which may be remotely

customized for broadcast from a headend of a television broadcast system.

Preferably, in order to customize the avatar, a picture of a user of the television

broadcast system is provided and a basic avatar is selected from a group of avatars.

When a selection of the basic avatar is confirmed by transmitting a payment

authorization signal to the headend, and the payment authorization signal is

accepted at the headend, the picture of the user is combined with the basic avatar to
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create an avatar having combined characteristics of the player and of the basic

avatar.

In another preferred embodiment of the present invention a viewer

that was not selected to be an interactive player in the game may still play the game

in various play along modes which are described herein with reference to Figs. 7

and 8.

Reference is now made to Fig. 7 which is a flow chart illustrating a

preferred play along method which is associated with the gaming method

described in Fig. 6.

Preferably, a first player and a second player, which are not selected

to be interactive players in the game, may view the game show on a‘ first and a

second television at respective player units and may decide to compete each against

the other.

In such a case, the first player may dial a code number of the second

player on a telephone, or enter an identification code of the second player via a

remote control, such as remote control 116 of Fig. 2.

Preferably, the code number, or the identification code, is transmitted

to the headend 200 via an STB, such as STB 14 of Fig. 1, and via a communication

network, such as the communication network mentioned above with reference to

Figs. 2 and 3.

At the headend 200, the code number or the identification code is

checked against a list of viewers, and if a match is found with a code of a viewer,

which in this case is the code of the second player, the headend 200 establishes a

communication link between the first player and the second player, and enables the

first player, playing at the first player unit, and the second player, playing at the

second player unit, to play along the interactive game by competing each against

the other via the communication network.

In a preferred embodiment of the present invention the first player

and the second player may be each requested, by the headend 200, to transmit to
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the headend 200 a payment authorization signal representing a charge to be paid by

each player for participating in the play along mode of the game. .

Reference is now made to Fig. 8 which is a flow chart illustrating

another preferred play along method which is associated with the gaming method

described in Fig. 6. _

Preferably, a first player is selected to be an interactive player which

is enabled to play the interactive game at a first player unit in a first mode by

controlling an avatar via a communication network, such as the communication

network mentioned above with reference to Figs. 2 and 3.

In a preferred embodiment of the present invention the interactive

game played in the first mode is transmitted to a plurality of viewer units.

Preferably, a second player is enabled, in response to transmission of a payment

authorization signal, to view the interactive game played in the first mode by the

first player and to play along the interactive game in a second mode by competing

against the first player.

It is appreciated that the game played in the second mode is typically

played at a second player unit and is not transmitted to the plurality of viewer units.

Rather, the results of the game played in the second mode may be stored in a

memory at the second player unit, such as the memory 102 of Fig. 2. The results

may be transmitted to the headend 200, typically at hours of non-peak usage of the

communication network, via the communication network when at least one of the

results exceeds a predetermined threshold value which reflects a certain amount of

success in competing against the first player.

At the headend 200, the results may be compared with results of other .

players that are playing along, and may be employed to assist in further selections

of interactive players which play in the first mode.

It is appreciated that various features of the invention which are, for

clarity, described in the contexts of separate embodiments, may also be provided in

combination in a single embodiment. Conversely, various features of the invention
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which are, for brevity, described in the context of a single embodiment, may also

be provided separately or in any suitable sub-combination. .

It will be appreciated by persons skilled in the art that the present

invention is not limited by what has been particularly shown and described

hereinabove. Rather the scope of the present invention is defined by the claims that

follow:
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What is claimed is:

C L A I M S

1. A gaming method for use with an interactive game which is played at

a player unit having an interface device which is coupled to a television and to at

least one communication network, the method comprising:

displaying, via the interface device, the interactive game on the

television;

capturing a picture of a player;

transferring the picture of the player to a headend;

processing the picture of the player to create an avatar of the player;

elecnonically assimilating the avatar into the interactive game; and

enabling the player to interactively play the interactive game by

controlling the avatar via said at least one communication network.

2. A method according to claim 1 and wherein said step of taking a

picture of a player comprises at least one of taking a video picture of the player and

scanning an image of the player.

3. A method according to claim 1 and wherein said step of taking a

picture of a player comprises scanning a three-dimensional image of the player.

4. A method according to any of claims 1 - 3 and wherein said

processing step is performed in electronic processing equipment at the headend.

5. A method according to any of claims 1 - 4 and wherein said step of

transferring includes the step of transmitting the picture of the player via said at

least one communication network.
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6. . A method according to any of claims 1 - 5 and wherein said step of

electronically assimilating the avatar in the interactive game includes inserting the _

avatar in a virtual studio environment.

7. A method according to any of claims 1 - 6 and comprising:

selecting, at the player unit, a basic avatar from a group of avatars;

and

confirming a selection of the basic avatar by transmitting an

authorization signal.

8. A method according to claim 7 and wherein said processing step

comprises combining, in response to acceptance of the authorizafion signal, the

picture of the player with the basic avatar to create an avatar having combined

characteristics of the player and of the basic avatar.

9. A gaming method for use with an interactive game in which, at a first

player unit, a first interface device is coupled to a first television and to a

communication network, and at a second player unit, a second interface device is

coupled to a second television and to the communication network, the method

comprising:

displaying, via the first and second interface devices, the interactive

game at the first and second televisions; and

enabling a first "player, playing at the first player unit, and a second

player, playing at the second player unit, to play along with the interactive game by

competing each against the other via the communication network.

10. _ For use with a system in which an interactive game is transmitted via

a communication network to a multiplicity of viewer units, and in which each

viewer unit includes an interface device and a television, and the interface device is
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coupled to the communication network, a gaming method for playing the interactive

game at a player unit which is in two-way communication with a virtual reality kit '

activated by a player and including at least a two-way link with the player unit, and

for viewing the game played by the player at the multiplicity of viewer units, the

method comprising:

encoding, at a headend, a first version of the interactive game by

employing a first gaming program code and transmitting the first version of the

interactive game to the multiplicity of viewer units;

encoding, at the headend, a second version of the interactive game by

employing a second gaming program code and transmitting the second version of

the interactive game to the player unit;

enabling the player to interactively play the interactive game, via the

virtual reality kit, by performing actions in a virtual reality environment defined by

the second version of the interactive game;

detecting the actions of the player and obtaining a stream of detection

signals therefiom;

transmitting the detection signals to the headend via the

communication network;

processing, at the headend, the detection signals to implement the

actions of the player in an avatar which simulates the player; and

electronically inserting the avatar in the first version of the interactive

game which is transmitted to the multiplicity ofviewer units.

11. A method according to claim 10 and wherein said step of processing

comprises transforming the actions of the player to actions of the avatar in a virtual

studio environment.

12. A method according to either of claim 10 or claim 11 and also

comprising:
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selecting a basic avatar fi'om a group of avatars; .

confirming a selection of the basic avatar by‘ transmitting an

authorization signal to the headend; ‘
accepting the authorization signal at the headend; and

combining a picture of the player with the basic avatar to create an

avatar having combined characteristics of the player and of the basic avatar.

13. For use with a system in which an interactive‘ game is transmitted via

a communication network to a multiplicity of viewer units, and in which each

‘viewer unit includes an interface device and a television, and the interface device is

coupled to the communication network, a gaming method for playing the interactive

game at a player unit, and for viewing the game played by the player at the

multiplicity of viewer units, the method comprising:

encoding, at a headend, a first version of the interactive game which

includes a first environment by employing a first gaming program code, and

transmitting the first version of the interactive game to the multiplicity of viewer

units; ‘

encoding, at the headend, a second version of the interactive game

which includes a second environment by employing a second gaming program

code, and transmitting the second version of the interactive game to the player unit;

enabling the player to interactively play the interactive game in the

second environment defined by the second version of the interactive game; and

- viewing, at the multiplicity of viewer units, the interactive game in

the first environment defined by the first version of the interactive game.

14. A method according to claim 13 and wherein said first environment

comprises an outer view environment of the game.
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15. A method according to either of claim 13 or claim 14 and wherein

said second environment comprises an inner view environment of the game.

16. A method according to claim 13 and wherein said first environment

and said second environment comprise virtual studio environments.

17. A method according to claim 13 and wherein the second version of

the interactive game comprises a pay program which is received over. a separate

data stream.

18. A method of controlling a signal broadcast from a headend of a

television system from a player unit operatively attached to the television broadcast

system and being in two-way communication therewith, the method comprising:

broadcasting, fi'om the headend, a perspective image of at least one

three-dimensional character in an environment created by a virtual studio;

transmitting, from the player unit, a control signal directed to the

headend;

modifying the perspective image of the at least one three-dimensional

character at least partly in response to the control signal to produce a modified

perspective image; and

broadcasting the modified perspective image from the headend.

19. A method for remotely customizing an avatar for broadcast from a

headend of a television broadcast system, the method comprising:

providing a picture of a user of the television broadcast system;

selecting a basic avatar from a group of avatars;

confirming selection of the basic avatar by transmitting an

authorization signal to the headend;

accepting the authorization signal at the headend; and
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combining the picture of the user with the basic avatar to create an

avatar having combined characteristics of the player and of the basic avatar.

20. A gaming method for use with an interactive game which is played

via a communication network in a plurality of modes, the method comprising:

enabling a first player, playing at a first player unit, to interactively

play the interactive game in a first mode by controlling an avatar via said

communication network;

transmitting the interactive game played in the first mode to a

plurality of viewer units; and

in response to transmission of an authorization signal, enabling a

second player, playing at one of the plurality of viewer units, to view the interactive

game played in the first mode by the first player and to play along with the

interactive game in a second mode by competing against the first player.

21. A method according to claim 20 and comprising the step of storing

results of the interactive game played in the second mode at said one of the

plurality of viewer units.

22. A method according to claim 21 and comprising transmitting said

results of the interactive game played in the second mode via said communication

network to a headend when at least one of said results exceeds a predetermined

threshold value.

23. A player unit which is operable to be placed in two-way

communication with a headend and at which an interactive game is playable by a

player via a television, the player unit comprising:

a camera which is operative to take a picture of a player; and
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an interface device coupled to the camera, to the television, and to a

communication network and operative to receive gaming inputs from the player and.

to transmit the gaming inputs and the picture of the player received from the camera

to the headend via said communication network, wherein

the gaming inputs comprise control signals operative to control

operafions of an avatar based on the picture of the player, and wherein

the avatar is electronically assimilated in the interactive game by a

virtual studio.

24. A gaming system comprising:

a headend which is coupled to a communication network, the headend

including:

an encoder for encoding a first version of the interactive game

by employing a first gaming program code to generate an encoded first version of

the interactive game, and for encoding a second version of the interactive game by

employing a second gaming program code to generate an encoded second version

of the interactive game;

a multiplexer for multiplexing the encoded first version of the

interactive game and the encoded second version of the interactive game to produce

a multiplexed signal; and

a transmitter for transmitting the multiplexed signal to a

plurality of viewers;

a multiplicity of viewer units, each including a television and an

interface device which is coupled to the communication network and is operative to

receive, demultiplex and decode the first version of the interactive game by

employing the first gaming program code;

a player unit at which an interactive game is played by a player, the

player unit including a player television, and a player interface device coupled to

the player television, and to said communication network, wherein the player
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interface device is operative to receive, demultiplex and decode the second version

of the interactive game by employing the second gaming program code; and

a player interface kit which includes at least a two-way link with the

player unit, wherein

the player interface kit is operative to detect actions performed by the

player, to obtain a stream of detection signals therefrom, and to transmit the stream

of detection signals to the headend via the player interface device and the

communication network, and wherein

the detection signals are employed at the headend to implement the

actions of the player in an avatar which simulates the player, the avatar being

electronically inserted in the first version of the interactive game which is

transmitted to said multiplicity of viewer units.

25. A gaming system according to claim 24 and wherein said first version

of the interactive game comprises an outer view environment of the interactive

game, and said second version of the interactive game comprises an inner view

environment of the interactive game.

26. A gaming system comprising:

a headend which is coupled to a communication network, the headend

including:

an encoder for encoding a first version of the interactive game

which includes a first environment by employing a first gaming program code to

generate an encoded first version of the game, and for encoding a second version of

the interactive game which includes a second environment by employing a second

gaming program code to generate an encoded second version of the game;

a multiplexer for multiplexing the encoded first version of the

interactive game and the encoded second version of the interactive game to produce

a multiplexed signal; and
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a transmitter for transmitting the multiplexed signal to a

plurality of viewers;

a multiplicity of viewer units, each including a television and an

interface device which is coupled to the communication network and is operative to

receive, demultiplex and decode the first version of the interactive game by

employing the first gaming program code, and to enable a viewer to view the

interactive game in the first environment defined by the first version of the

interactive game; and

a player unit at which an interactive game is played by a player, the

player unit including a player television, and a player interface device coupled to

the player television, and to said communication network, wherein the player

interface device is operative to receive, demultiplex and decode the second version

of the interactive game by employing the second gaming program code, and to

enable the player to interactively play the interactive game in the second

enviromnent defined by the second version of the interactive game.

27. A system according to claim 26 and wherein said first version of the

interactive game and said second version of the interactive game are transmitted on

separate data streams.

28. A system according to claim 27 and wherein the second version of the

interactive game is a pay program which is received over a separate data stream.

29. A system according to claim 26 and wherein said first environment

comprises an outer view environment of the game and said second environment

comprises an inner view environment of the game.

30. A system according to claim 26 and wherein said first environment

and said second environment are virtual studio environments.
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31. A system according to claim 24 and wherein the player interface kit.

comprises a virtual reality kit.
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FIG. 6A

DISPLAY THE GAME ON THE TELEVISION

SELECT A PLAYER

TAKE A PICTURE OF THE PLAYER AND

SEND IT TO THE HEADEND

SELECT A BASIC AVATAR FROM A BANK OF

STORED AVATARS AND TRANSMIT A PAYMENT

AUTHORIZATION SIGNAL

PROCESS THE PICTURE OF THE PLAYER AND

COMBINE THE PICTURE WITH THE BASIC AVATAR

TO CREATE AN AVATAR OF THE PIAYER

ELECTRONICALLY ASSIMILATE THE AVATAR

OF THE PLAYER INTO THE GAME

INITIATE THE GAME AND ENABLE THE PLAYER

TO REMOTELY AND INTERACTNELY CONTROL
THE AVATAR OF THE PLAYER

THROUGHOUT THE GAME
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FIG. 6B

 

  
 

 

ENCODE A FIRST VERSION OF THE GAME AS SEEN
IN AN OUTER VIEW AND TRANSMIT THE FIRST

VERSION OF THE GAME TO THE VIEWER UNITS

  

   
  

 

ENCODE A SECOND VERSION OF THE GAME AS SEEN IN
AN INNER VIEW AND TRANSMIT THE SECOND VERSION OF

THE GAME TO THE PLAYER UNIT

DETECT ACTIONS OF THE PLAYER AND TRANSMIT A STREAM OF
DETECTION SIGNALS TO THE HEADEND

IMPLEMENT THE DETECTED ACTIONS OF THE
PLAYER IN AN AVATAR WHICH

SIMULATES THE PLAYER

INSERT THE AVATAR IN THE FIRST

VERSION OF THE GAME  
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FIG. 7

DISPLAY THE INTERACTNE GAME AT A FIRST

AND A SECOND PLAYER UNITS

DIAL A CODE NUMBER AT THE

FIRST PU\YER UNIT

CHECK VALIDITY OF THE CODE NUMBER AND
CORRESPONDENCE OF THE CODE NUMBER

TO THE SECOND PLAYER UNIT

BILL THE PLAYERS

ESTABLISH A COMMUNICATION LINK BETWEEN THE PLAYERS

ENABLE THE FIRST PLAYER TO COMPETE
AGAINST THE SECOND PLAYER
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% FIG. 8

SELECT A FIRST PLAYER TO BE AN INTERACTIVE PLAYER

ENABLE THE FIRST PLAYER TO PLAY THE GAME INTERACTIVELY

RECEIVE A REQUEST FOR PLAY-ALONG

FROM A SECOND PLAYER

BILL THE SECOND PLAYER

ENABLE THE SECOND PLAYER TO PLAY-

ALONG AND TO COMPETE AGAINST THE FIRST PU\YER

 
YES

TRANSMIT RESULT TO

THE HEADEND
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1

PROVIDING ENHANCED CONTENT WITH BROADCAST VIDEO

 ALEELD

This invention relates methods and systems for providing and displaying

ancillary data content with transmitted video and audio.

 

Displaying live video on a personal computer (PC) is becoming more and

more common. A number low cost video capture boards allow for display of

analog video signals on the RGB display surface of a personal computer.

Moreover, higher quality digital video feeds distributed, for example, via Direct

Broadcast Satellite (DBS), will soon also be available on PCs. With the right

hardware, PCs will be able to display and decode DBS signals, analog cable

signals, and over-the-air-signals, as well as analog and digital video signals stored

locally (on a CD or for example).

In the fiiture, television signal decoder circuitry for both analog and digital

signals will become extremely prevalent, if not standard, on all PCs. By enabling

a user or viewer to work with, view, and use both data and video simultaneously,

the PC will better the user’s or viewer’s experience beyond a standard television.

In this new broadcast environment, television broadcasters will want to take

advantage of PC capabilities by providing digtal program enhancements. For

example, a broadcaster might want to provide ancillary statistics during a sports

broadcast, allowing a viewer to find more detailed information on a particular team

or player. Similarly, a broadcaster might provide relevant information on the topic

of a documentary, so that the viewer can access more 1 detailed information either

during or after the broadcast. As another example, it might be desired to advertise
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l - . .

1 i program-related merchandise dunng a program—such as dolls or other toys during
V

«x

a children’s cartoon program.

This method of delivering data to PCs is particularly attractive in areas of

the world where there is not a great deal of traditional data infrastructure. For

example, consider India which has a middle class population of about 300 million

people (greater than the entire population of the US): while individuals can afford

a PC and many do have PCs, few have experienced the Internet or high speed data

networking, because of underdeveloped telecommunications infrastructure. The

possibility of delivering data services to such locations presents a number of

opportunities.

Recent years have also seen many efforts to develop what is referred to as
1

“interactive television.’ Interactive television allows a viewer to interact with a

cable television service provider. Various enhanced features are envisioned for

interactive television systems. For instance, interactive program guides can be

implemented for viewers.‘ Using an interactive program guide, a viewer can scroll

through television listings using cursor control buttons on a remote control. A

viewer can also perform interactive searches of program content. Some interactive

TV systems have included the ability for broadcasters to provide ancillary data

along with video feeds.

There has been no widespread acceptance of any interactive television

system. One impediment to such widespread acceptance is that each system uses

different standards and protocols for providing data that is ancillary to the primary

video content. Unless a single system is instituted as a standard, broadcasters will

have to provide ancillary data in numerous different formats. This is a significant

impediment.
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The invention removes this impediment by utilizing conventional formats

for providing ancillary data along with video broadcasts, along with a scheme for

overlaying digital data content on the primary video stream.

 

The invention allows video broadcasters to prepare ancillary data content as

HTML files. The HTML files are prepared as overlays, with backgrounds of a

pre-determined color key for viewing with video equipment having color keying

features. At a receiver, the HTML overlays are rendered using typical Internet

browser technology in the same display area as broadcast video, using color

keying. This makes the overlay background appear transparent: the video appears

only in the background areas of the HTML overlays.

 

Fig. 1 is a block diagram of a video broadcasting system in accordance with

the invention.

Fig. 2 is a block diagram of an exemplary receiver in accordance with the

invention.

Fig. 3 shows how video, HTML overlays, and frame windows are

configured in accordance with the invention

Figs. 4 and 5 are flowcharts showing preferred methodological steps in

accordance with the invention.
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Fig. l shows a video broadcasting system in accordance with one

embodiment of the invention, generally designated by reference numeral 10.

Broadcasting system 10 includes a broadcast source 12 and a plurality of receivers

14. The broadcast source in this embodiment of the invention is a digital satellite

system that broadcasts video content on multiple RF frequencies or channels.

Alternatively, the broadcast source might be a traditional terrestrial television

station and associated antenna, a cable system, or any analogous installation of

equipment for transmitting video streams and accompanying data in analog or

digital form.

In most instances, broadcast source 12 will support only uni-directional

communications, and will be used predominately for unidirectional broadcasting or

receiversmulti-casting to many simultaneously without the receivers ’

forelmowledge. Broadcast source 12 might alternanvely support bi-directional

communication. Although only one broadcast source 12 is illustrated for

explanation purposes, the broadcasting system can include multiple broadcast

sources.

Broadcast source 12 includes means for transmitting or otherwise

conveying a primary video stream and ancillary digital data content to receivers

14. In the case of digital satellite transmission, ancillary data can be easily

transmitted in digital form along with video and audio streams. Protocols such as

MPEG-2 already provide for incorporating ancillary digital data in packets that are

downloaded with digital audio/video content using satellite transmission facilities.

For example, existing DSS systems incorporate “hints” in MPEG streams to

indicate aspect ratios for correct display by receivers. Another example is in the
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analog realm, in which Philips sells a device called the Ghost Echo Cancellation

Reference Signal. By injecting a known digital stream on a single analog

television VBI line, advanced televisions or PCs can more easily detect when a

multipath (ghost) signal is received and take measures to clean up the image.

There are about 800 TV stations in the US that implements this signal.

When using more uaditional broadcast sources, such as analog RF

television broadcasts, data can be transmitted in the vertical blanking interval of

the television signal. This method is currently used to provide closed captioning

for the hearing impaired. Digital data that has been transmitted in this way can be

extracted from a television signal in a number of ways that are known in the

industry—most currently-manufactured televisions have the capability of

extracting and displaying closed captioning information. External closed caption

decoders are also available for this purpose. Additionally, a number of external

devices are available which extract closed caption data and transmit it over a serial

cable to personal computers or other devices. More recently, it has become

possible to decode closed captioning data directly inside a PC using newer video

and video tuner boards that allow for a television signal to be displayed on a PC.

There are other mechanisms that are also available for transmitting digital

data content to receivers 14. For example, it is possible to use a modem or other

conventional network connection for digital data transmissions. Network

connections such as these are independent of the traditional video transmission

media, and have the advantage that they allow bi-directional communications

between the broadcast source and the receivers. Communication facilities such as

the Internet can also be utilized. Cable television networks might also provide

similar communications capabilities. In addition, the newest plans for high-
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a definition digital terrestrial TV define channels that are capable of transmitting

I.) 19.3 megabit/second of any amount of digital video or data.

3 It should be noted that the audio/'video stream and the digtal data content

4 can be distributed using different media, respectively. While it is convenient to

5 use only a single media such as over-the-air transmission, it would also be possible

5 to distribute the digital data content using a physical medium such as a CD-ROM,

7 while the video is delivered using traditional broadcasts. Alternatively, both video

3 and data might in some cases be distributed using a physical, transportable

9 medium such as a CD-ROM.

10 In the preferred embodiment of the invention, broadcast source 12

ll broadcasts an analog or digital video stream and provides supplemental digital data

12 files to accompany the video stream. These data files have digital content that can

be rendered by receivers 14, apart from the video stream. The broadcast source.- MI

14 also provides timing specifications with the supplemental data files indicating

15 times for displaying the digital content, relative to the video steam.

15 The digital content is preferably authored in a standard, commonly used

17 graphical markup language. In the preferred embodiment of the invention, the

is supplemental data files are prepared and formatted in a current version of a

19 Hypertext Markup Language (HTML). This allows broadcasters to use standard,

20 widely accepted authoring tools such as used for authoring Internet World Wide

31 Web content.

2; The supplemental digital data content preferably comprises one or more

33 hyperlink overlays. Each hyperlink overlay includes one or more hyperlinks. A

2; hyperlink is a displayed region or entity that can be selected or activated by a

35' viewer. Each hyperlink has a target, indicating some other content (usually stored
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1 in a data file) that can be rendered for the viewer. When a hyperlink is activated,
I1

its target is retrieved and rendered. For example, if the target is a text document,

h)
the document is displayed. If the target is a file containing a digitized sound clip,

.- the sound clip is rendered. The most common use of hyperlinks is to move or

“navigate” from one document or object to another.
0:

6 It will be apparent to those familiar with Internet technology that the
~I

hyperlink overlays described above are similar to documents (often referred to as

3 “Web pages”) that can be viewed when browsing the Intemet’s World Wide Web.

9 This is an attractive feature of the invention, because it allows broadcasters to use

:0 existing Internet content development tools for designing ancillary digital data

11 content.

-.2 One difference fiom a conventional Web page is that a hyperlink overlay in

1; accordance with the invention has a background that is set to a predetermined key

-.4 color. Background areas, set to the key color, are intended to be transparent. A

-.5 background such as this is easily created, again using standard Internet content

l6 development tools such as Microsoft’s Front Page® web designer.

17 In this embodiment of the invention, receivers 14 are conventional personal

18 computers (PCs) with equipment having display hardware for receiving and

:9 displaying broadcast video streams such as television signals and digital video

20 broadcasts. The PC is also associated with a satellite dish 15 for receiving digital

:1 satellite broadcasts, or a regular antenna for receiving analog TV signals.

3; The display hardware includes bit-mapped graphics capabilities for

:3 displaying static bit-mapped images in conjunction with conventional application

:.- programs, in addition to video display capabilities. Furthermore, PCs 14 include
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video color keying hardware that can be configured to display video only in

display areas that are set to a key color.

Alternatively, receivers 14 might comprise other types of devices such as

enhanced television units having capabilities similar to the PC described herein.

As an example implementation, PC 14 is a personal computer having a

processor (e.g., X86 or Pentium® microprocessor from Intel Corporation),

memory, a computer monitor (e.g.,- VGA, SVGA), and one or more input devices

(e.g., keyboard, mouse, etc.).

PC 14 has a digital receiver configured to receive digital broadcast data in a

packetized format such as MPEG-encoded digital video and audio data. Such a

digital receiver also has access means for reading supplemental data files received

from satellite broadcasts—the receiver can receive digital data in many different

forms, including software programs, prograrmning information, and other ancillary

data in the form ofdata files.

The PC runs an operating system that supports multiple applications. The

operating system is preferably a multitasking operating system that allows

simultaneous execution of multiple applications. The operating system employs a

graphical user interface in a windowing environment which presents the

applications or documents in specially delineated areas of the display screen called

“windows.’ One preferred operating system is a Windows® brand operating

system sold by Microsoft Corporation, such as Windows 95 or Windows NT,

Windows CE or other derivative versions of Windows®. It is noted, however, that

other operating systems that provide windowing environments may be employed,

such as the Macintosh operating system from Apple Computer, Inc. and the OS/2

operating system from IBM

 



NTFX-1002 / Page 1026 of 1867

l One example implementation of a broadcast-enabled PC is described in a

I-1
co-pending U.S. Patent Application Serial No. 08/503,055, entitled “Broadcast-

3 Enabled Personal Computer,” filed January 29, 1996. This application is assigned

4 to Microsoft Corporation, and is incorporated herein by reference.

5 Fig. 2 shows an example implementation of PC 14 in more detail. PC 14 is

5 enhanced for purposes of displaying broadcast television and accompanying digital

7 data content. It includes a motherboard (not shown) having a processor 52 (e.g.,

3 K86 or Pentium® microprocessor from Intel Corporation) and volatile memory 54.

9 Volatile memory 54, in combination with non-volatile memory 55, forms program

10 storage memory 56. Non-volatile memory 55 comprises a floppy disk, a hard disk,

1! a CD-ROM, or some other type of computer-readable storage media. Application

1; programs, containing instructions for performing the steps described herein, are

13 contained in the storage media.

14 PC 14 includes a digital broadcast receiver 58, such as a satellite dish

is receiver, RF receiver, microwave receiver, or the like. The digital receiver 58

is receives digital data broadcast over a broadcast network such as a satellite

:7 network. The receiver 58 is coupled to a tuner 60 which tunes to frequencies or

18 channels of the broadcast network. The tuner 60 has one or two primary

:9 components: a specialized digital broadcast tuner and/or a generalized digital

2o broadcast tuner. The specialized digital broadcast tuner is configured to receive

21 digital broadcast data in a particularized format, such as MPEG-encoded digital

12 video and audio data. The generalized digital broadcast tuner is configured to

:3 receive digital data in many different forms, including software programs and

24 other ancillary data.
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10

1 The tuner 60 is connected to the motherboard and data processor 52 via a

IJ
multi-bit bus 62, such as a 32-bit PCI (Peripheral Component Interconnect) bus.

3 An optional cryptographic device 64 provides cryptographic services for the client,

.- such as encryption, decryption, authentication, and digital signing.

5 The PC 14 has a video subsystem 66 connected to the PCI bus 62. Video

5 and audio data is transferred fiom tuner 60 over PCI bus 62 to the video subsystem

7 66. In some embodiments, tuner hardware instead decodes an MPEG stream itself

3 without ever passing the data over the PCI bus. In such systems, the

9 uncompressed raw YUV video is sent along a simple wire connection to the video

lo subsystem 66board. In the illustrated embodiment, however, the video subsystem

n 66 includes circuitry for decoding MPEG-encoded or other video data formats.

1; Video subsystem 66 also includes video display drivers for driving a computer

13 monitor 68.

14 The video subsystem 66 supports many peripheral devices, in addition to

15 the monitor 68. For instance, the video {subsystem 66 might be connected to a

16 laser video player 70 for playing DVD (digital video disks), a game machine 72

17 for playing video games, and a VCR (video cassette recorder) 74 for recording

13 programs. The video subsystem 66 is adapted for connection to an analog

:9 broadcast television system 76 to receive conventional TV signals from cable

20 television or RF broadcast television systems. This enables backwards

21 compatibility to analog TV systems.

33 Video subsystem 66 also incorporates color keying features that aid in

:3 integrating video with static bit-mapped graphics. With color keying, an

:4 application program or the operating system configures the video subsystem to

:5 display a video stream in a rectangular area or “viewport” of monitor 68 in
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1 conjunction with whatever bit-mapped monitor image has been put in place by

3 executing software. In effect, the video subsystem overwrites the normal bit-

; mapped display image with the video stream. However, the video subsystem is

4 configured to overwrite only those areas of the bit-mapped display image that are

5 set to a predetermined color or chroma key value. Thus, a bit-mapped image can

5 be created having “transparent” areas or regions that are set to the color key value.

7 The video stream will be displayed only in these transparent regions, so that the

3 bit-mapped image will appear to overlay the video stream.

9 Tseng Labs, Cirrus Logic, Brooktree, ATI and S3 are examples of

lo companies that manufacture video subsystems such as this.

ll Monitor 68 is preferably a VGA or SVGA monitor as is customary for
.— I4

personal computers, as opposed to a standard television. In the illustrated

13 implementation, PC 14 does not convert the television-related data into an NTSC

14 (National Television System Committee) format. Because of this, PC 14 is able to

15 produce television data having superior quality when displayed on the VGA

16 monitor. Other embodiments might convert images from VGA to NI'SC for

17 display on a standard TV screen, although they would have comparatively lower

as graphics resolution.

19 The PC 14 also includes a second bus 130, such as an ISA (Industry

20 Standard Architecture) bus, coupled to the motherboard and data processor 52. An

2; audio board 132 is coupled to the ISA bus 130 and serves as an interface with a

2: number of audio output devices, such as conventional speakers. An amplifier may

:3 be coupled between the audio board and speakers if desired. The audio board is

24 also coupled to the video subsystem 66 to receive decoded audio signals. The

:5 audio board 132 can be coupled to a stereo system 134, so that audio data can be
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1 output to the stereo system for enhanced sound and recorded. Newer computer

La systems might alternatively support sending digital audio streams outside the PC

5 via a Universal Serial Bus or IEEE1394 connection to an external converter. This

4 eliminates the need for an internal sound card and results in much higher fidelity

5 audio.

6 A CD-ROM (or DVD) drive 136 is coupled to the ISA bus 130. The audio

7 output produced by the CD ROM (or DVD) drive 136 is passed to the audio board

3 132.

9 PC 14 includes a modem 138, such as a 14.4 or 28.8 kbps fax/data modern,

lo coupled to the ISA bus 130. The modern 138 is connected to a conventional

11 telephone line and provides access to public networks, including the Internet. The

1: modern 138 can be used to access and download data and supplemental content

13 directly from an independent service provider. It can also be used to download

14 supplemental data files originating from a broadcast source. Additionally, the

15 modern 138 can be used for two-way communications with the broadcast source or

is another entity providing broadcast-related services.

:7 An input/output (I/O) adapter 140 is coupled to the ISA bus 130 to interface

13 with numerous I/O devices, including a digital tape driver 142, a floppy disk drive

19 144, and a hard disk driver 146. A remote receiver 148 is also coupled to the I/O

20 adapter 140 for receiving signals from the remote cordless keyboard 66 and remote

:1 control handset 68 in an IR or RF format. Alternatively, the keyboard and handset

22 can be directly wired to the computer. The 1/0 adapter 140 further provides

:3 conventional serial ports, including a COM] port 150, a COM2 port 152. and an

:4 LPT1 port 154. An IR transmitter (not shown) can be coupled to the COM1 port

-= 150 to generate infrared signals to control electronic devices, such as stereo
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. equipment, VCR, and the like. The computer 60 can also be hooked directly to
I4

these components.

In accordance with the invention, PC l4 is programmed or configured to

4 receive a digital video stream and accompanying HTML files from a broadcast

5 source, and to display the video stream in conjunction with the hyperlink overlays

5 defined by the HTML files.

7 Fig. 3 shows how this is accomplished. An overlay window 200 is opened

3 for displaying a hyperlink overlay. Video subsystem 66 is configured to display

9 the video stream in a viewport 201 that coincides in size and position with the

to overlay window 200. The video subsystem is also configured to display the video

in stream only over those areas of the hyperlink overlay that are not set to the

12 predetermined color key. Thus, non-transparent areas of the hyperlink overlay

13 appear “throng ” the video stream, and appear to overlay the video stream.

14 Perhaps the best example of this behavior is the ‘W weatherman who appears to

IS “float” in front of a weather map. A fiame window 202 is also utilized to define

is the edges of overlay window 200 and viewport 201. These three components are

n configured to appear as a single Window to a user. Operating software is

is configured so that the user can resize and move the components as a single entity.

:9 Overlay window 200 is preferably implemented using an ActiveX"'M

:0 control that is designed specifically for displaying an HTML-formatted document.

:1 Such an ActiveXT-“ HTML control is configured to also allow browsing or

3; navigating among documents by activating hyperlinks. Activexm is a standard

:3 for interchangeable components that has been defined by Microsoft Corporation.

;.- ActiveX''“ controls are display entities that allow a user or viewer to interact with

;_=I programs through the display. In this case, the control displays an HTML-



NTFX-1002 / Page 1031 of 1867

14

1 ‘formatted document, allows the user to activate hyperlinks, and retrieves and

IJ displays the targets of such hyperlinks. A conventional HTML browser can

altematively be used for displaying the hyperlink overlays.\.4

4 Rather than associating displayed icons with hyperlinks, it is also possible

5 to create a totally transparent imagemask (using HTML terminology) to be

5 overlaid on top of the video. This results in “hot spots” on the screen that can be

7 clicked on for an action to occur. An example of this might be to create a hotspot

3 on top of an actor’s body; clicking on the hotspot would reveal what the character

9 was thinking. Another example: a user could click on Tim Allen’s Binford saw

10 during an episode of "Tool Time” to find out more information about it such as

H where to purchase it.

12 Hyperlink overlays can be provided in groups corresponding to a particular

13 video stream, allowing navigation among various individual overlays of the group.

14 For example, a related group of overlays might be provided to a PC prior to the

15 beginning of a particular episode of a weekly television show. The first of the

15 overlays would be displayed at the beginning of the episode, and the viewer could

17 then follow hyperlinks as desired to view the other overlays of the group.

is Alternatively, timing and other information can be provided to the PC along

19 with communication packets in which the overlays are transmitted. The timing

20 information indicates times, relative to the video stream, at which particular

21 overlays should be displayed. Hyperlinks can be activated to override the

22 specified timing. An alternative method to synchronize the video that doesn’t rely

33 upon specific timing relative to the video stream is by using closed-caption text.

2.; By examining a closed-caption stream, specific events can be triggered to occur

:5 based upon when the actors on the screen enunciate certain words that serve as
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reference marks. Such technology is described in a co-pending US patent

No. entitledapplication Serial 08/779,270, “System and Method For

Synchronizing Content With A Video Program Using Closed Captioning,” filed

January 6, 1997. This patent application, which is assigned to Microsofi

Corporation, is hereby incorporated by reference.

PC 14 uses a stack-based algorithm to handle multiple overlays, so that one

overlay can be temporarily overwritten by another. For example, an emergency

news transmission might have overlays that would overwrite a regularly scheduled

show. When the emergency news transmission is complete, the previous overlays

are restored.

Fig. 4 shows preferred methodological steps performed by broadcast source

12 in accordance with the invention. A step 220 comprises transmitting a video

stream. The video stream can be in one of a variety of formats, such as a

traditional analog RF television format or a digital format originating fiom a

satellite or a cable headend.

A step 222 comprises formatting supplemental data files in a graphical

markup language, preferably HTML. Each supplemental HTML data file has

instructions for rendering a hyperlink page or overlay on the video stream at an

indicated time. Each overlay can have transparent areas or regions, which are set

to a key color or chroma color. Overlays can also contain hyperlinks to other

overlays and to other non-overlay documents and objects.

A step 224 comprises associating the supplemental data files with the video

stream.
This step is performing by specifying control data such as timing

parameters along with the video stream, indicating times for displaying the

hyperlink overlays in relation to the video stream. Note that supplemental files are
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sent prior to the time that they will be needed, taking data transmission speed into

account.

Step 226 comprises transmitting the supplemental data files along with the

video stream. As already discussed, this can be accomplished using the built-in

capabilities of the digital transmission media or using the vertical blanking interval

of a traditional analog television signal.

Fig. 5 shows steps performed by PC 14 or another receiver. A step -30

comprises receiving the video stream and accompanying supplemental from the

broadcast source. Step 23?. comprises displaying the video stream on a display

device in a viewport using color keying technology, so that the video stream is

actually displayed only on areas of the display that are set to a predetermined key

color or chroma color.

A step 234 comprises displaying the hyperlink overlays, defined by the

supplemental data files, on the display device in conjunction with the video stream.

If the overlays have been previously cached, this step includes retrieving them

from cache storage. Control data, received along with the supplemental data files,

is used in this step to associate hyperlink pages or overlays with the video stream.

As a result, overlays are displayed at the times indicated by the timing

specifications contained in the control data, rather than at the time they are

received.

In the default case, an ActiveX'’“ control is used to display the hyperlink

overlays and to allow navigation using hyperlinks in the overlays. The ActiveX‘“

control is configured to occupy the same area as the video stream viewport. Thus,

the video stream is rendered in the transparent areas of the hyperlink overlays. In

some cases, PC 1-1 might actually create or render the ActiveX‘'“ control ahead of
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I time, although the control is not made visible until the appropriate time. This

I4
avoids any delay in presenting overlays.

2 Alternatively, control data might define multimedia objects that are not

4 transparent hyperlink overlays. When this is the case, a separate application

5 program is launched, such as an HTML-compatible browser, to render the object

5 defined by a supplemental data file. Such an application program is launched in its

7 own, independent window, and in- the case of visually-oriented objects, can be

3 viewed alongside the video stream.

9 As noted, control data, transmitted along with the supplemental data files,

io indicates how the supplemental data files should be handled. Primarily, the control

ll data indicates times at which the data files should be rendered or made visible. In

12 addition, the control data indicates what should happen when a viewer activates a

13 hyperlink from within an overlay. Generally, activating a hyperlink causes its

I4 target to be displayed or otherwise rendered. However, there are two options when

is a hyperlink’s target is another transparent overlay: the target can either replace the

16 currently displayed overlay or the target can be displayed by an independent

17 browser in a new window that is opened just for this purpose. If the hyperlink's

is target is not a transparent overlay, there is only one choice: the target is displayed

I9 in a new window by launching an appropriate application program. Step 234 thus

20 includes a step of launching application programs as required to render non-

21 overlay content targeted by hyperlinks.

2: In the PC embodiment described above, these steps are performed under the

:3 control of data processor 52, during execution of programming instructions that are

stored in program memory 56.
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While the invention has been described primarily for use with broadcast

video streams, note that video streams might also be available through other means

such as local storage (hard disk, DVD, CD, VCR, etc.). The invention is also

useful in conjunction with video sources such as these. For instance, a movie

might be provided on a DVD along with a group of transparent HTML overlay

files for use along with the movie. Alternatively, the movie might be provided on

a DVD, with the overlay files being downloaded from an Internet source.

Also note that even with broadcast sources, the transmission of

supplemental data files does not have to take place concurrently with transmission

of video streams. Rather, in some systems it might be desirable to broadcast

overlay files during the night to user equipment, for use the following day.

Control data indicates which programming the overlay files are to be associated,

with, and software at the user’s PC retrieves the appropriate files at the appropriate

times depending on the viewing selections of the user.

The invention provides an easy way for broadcasters and other video

providers to supply supplemental textual and graphical materials, and to have such

materials coordinated with video content. In contrast to prior systems, the

invention takes advantage of widely-used hypertext authoring packages, as thus

encouraging acceptance and standardization

In compliance with the statute, the invention has been described in language

more or less specific as to structural and methodical features. It is to be

understood, however, that the invention is not limited to the specific features

described, since the means herein disclosed comprise preferred forms of putting

the invention into effect. The invention is, therefore, claimed in any of its forms or
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modifications within the proper scope of the appended claims appropriately

interpreted in accordance with the doctrine of equivalents.
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CLAIMS

1. A method comprising the following steps:

transmitting a video stream;

formatting supplemental data files in a graphical markup language, each

supplemental data file having instructions for rendering a hyperlink overlay on the

video stream;

transmitting the supplemental data files along with the video su'eam.

2. A method as recited in claim 1 wherein the formatting step comprises

formatting the supplemental data files in HTML.

3. A method as recited in claim 1 and further comprising a step of

transmitting timing specifications with the supplemental data files indicating times

for displaying the hyperlink overlays.

4. A computer-readable storage medium having computer-executable

instructions for performing steps as recited in claim 1.

5. A method as recited in claim 1 and further comprising the following

additional steps:

receiving the video stream and accompanying supplemental data files;

displaying the hyperlink overlays in conjunction with the video stream.
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1 6. A method as recited in claim 5, wherein the displaying step comprises

OJ
launching an HTML-compatible browser to display the hyperlink overlays.

.- 7. A method as recited in claim 5, wherein:

5 the formatting step comprises setting transparent areas of each hyperlink

5 overlay to a key color;

7 the displaying step comprises displaying the video stream only in the areas

3 of the hyperlink overlays that are set to a key color.

10 8. A method as recited in claim 5, wherein:

n the formatting step comprises setting transparent areas of each hyperlink

1; overlay to a key color;

1; the displaying step comprises launching an HTML-compatible browser to

14 display the hyperlink overlays;

is the displaying step further comprises displaying the video stream only in

15 the areas of the hyperlink overlays that are set to a key color.

13 9. A method as recited in claim 5, wherein:

19 the formatting step comprises setting transparent areas of the hyperlink

10 overlay to a key color;

31 the displaying step comprises displaying the hyperlink overlay and using

2: color keying video hardware that displays video only in display areas that are set to

3; a key color.
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10. A method as recited in claim 5, wherein:

the formatting step comprises setting transparent areas of the hyperlink

overlay to a key color;

the displaying step comprises launching an HTML-compatible browser to

display the hyperlink overlays;

the displaying step further comprises using color keying video hardware

that displays video only in display areas that are set to a key color.

11. A method as recited in claim 5, wherein the formatting step

comprises including hyperlinks in the hyperlink overlays, the method further

comprising an additional step of displaying content targeted by such hyperlinks in

response to selecting such hyperlinks.

12. A method as recited in claim 5, wherein the formatting step

comprises including hyperlinks in the hyperlink overlays, the method further

comprising an additional step of replacing any currently displayed hyperlink

overlay with content targeted by such hyperlinks in response to selecting such

hyperlinks.

13. A method as recited in claim 5, wherein the formatting step

comprises including hyperlinks in the hyperlink overlays, the method further

comprising an additional step of opening new viewing windows for displaying

content targeted by such hyperlinks.
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l 14. A method as recited in claim 5, wherein the formatting step

comprising an additional step of launching application programs as required to

render content targeted by such hyperlinks.

15. A computer-readable storage medium having computer-executable

instructions for performing steps as-recited in claim 5.

16. A method comprising the following steps:

transmitting a video stream;

formatting HTML files having instructions for rendering hyperlink pages,

the hyperlink pages having transparent areas that are set to a key color:

i; associating the HTML files with the video stream;

14 displaying the hyperlink pages on a display;

is displaying the video stream on the display in areas of displayed hyperlink

is pages that are set to a key color.

E7

is 17. A method as recited in claim 16, and further comprising the

19 following additional steps:

:0 transmitting timing specifications with the HTML files indicating times for

22 displaying the hyperlink pages;

3: the step of displaying the hyperlink pages being performed at the times

23 indicated by the timing specifications.

3 comprises including hyperlinks in the hyperlink overlays, the method fiirther
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1 18. A method as recited in claim 16, wherein the step of displaying the

2 hyperlink pages comprises launching an HTML-compatible browser.

4 19. A method as recited in claim 16, wherein the step of displaying the

5 video stream comprises using color keying video hardware that displays video

is only in display areas that are set to a key color.

3 20. A method as recited in claim 16, further comprising an additional

9 step of displaying content targeted by hyperlinks in response to selecting such

l0 hyperlinks.

12 21. A method as recited in claim 16, further comprising an additional

I3 step of replacing any currently displayed hyperlink pages with content targeted by

14 hyperlinks in response to selecting such hyperlinks.

15 22. A method as recited in claim 16, the method further comprising an

:7 additional step of opening new viewing windows for displaying content targeted

is by hyperlinks in displayed hyperlink pages.

20 23. A method as recited in claim 16, further comprising an additional

2! step of launching application progams as required to render content targeted by

2: hyperlinks in displayed hyperlink pages.

:4 24. A method comprising the following steps:

:5 receiving a video stream;
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L)
hyperlink pages having transparent areas that are set to a key color;

displaying the hyperlink pages on a display;

displaying the video stream on the display in areas of displayed hyperlink

pages that are set to a key color.

25. A method as recited in claim 24, wherein the step of displaying the

hyperlink pages comprises launching an HTML-compatible browser.

10 26. A method as recited in claim 24, wherein the step of displaying the

1: video stream comprises using color keying video hardware that is configured to

1; display video only in display areas that are set to a key color.

13

14 27. A method as recited in claim 24, wherein:

IS the step of displaying the hyperlink pages comprises launching an HTML-

xe. compatible browser;

17 the step of displaying the video stream comprises using color keying video

18 hardware that is configured to display video only in display areas that are set to a

19 key color.

20

2: 28. A method as recited in claim 24, further comprising an additional

22 step of displaying content targeted by hyperlinks in response to selecting such

2; hyperlinks.

associating one or more hyperlink pages with the video stream, the
l

I
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i 29. A method as recited in claim 24, further comprising an additional

I»! step of replacing any currently displayed hyperlink pages with content targeted by

3 hyperlinks in response to selecting such hyperlinks.

5 30. A method as recited in claim 24, the method fiirther comprising an

5 additional step of opening new viewing windows for displaying content targeted

7 by hyperlinks in displayed hyperlink pages.

9 31. A method as recited in claim 24, further comprising an additional

:0 step of launching application programs as required to render content targeted by

ll hyperlinks in displayed hyperlink pages.

1; 32. A computer-readable storage medium having computer-executable

l4 instructions for performing steps comprising:

1 5 receiving a video stream;

15 associating one or more hyperlink pages with the video stream, the

17 hyperlink pages having transparent areas that are set to a key color;

is displaying the hyperlink pages on a display;

19 displaying the video stream on the display in areas of displayed hyperlink

20 pages that are set to a key color.

2; 33. A computer-readable storage medium as recited in claim 32,

23 wherein the step of displaying the hyperlink pages comprises launching an HTML-

2.: compatible browser.
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34. A computer-readable storage medium as recited in claim 32,

Os)
.wherein the step of displaying the video stream comprises using color keying

an video hardware that is configured to display video only in display areas that are set
4

4 to a key color.

U:

5 35. A computer-readable storage medium as recited in claim 32,

7 wherein:

3 the step of displaying the hyperlink pages comprises launching an HTML-

9 compatible browser;

to the step of displaying the video stream comprises using color keying video

1; hardware that is configured to display video only in display areas that are set to a

12 key color.

[4 36. A computer-readable storage medium as recited in claim 32 having

15 further computer-executable instructions for performing the additional step of

16 displaying content targeted by hyperlinks in response to selecting such hyperlinks.

18 37. A computer-readable storage medium as recited in claim 32, having

19 further computer-executable instructions for performing the additional step of

20 replacing any currently displayed hyperlink pages with content targeted by

31 hyperlinks in response to selecting such hyperlinks.
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38. A computer-readable storage medium as recited in claim 32, having

further computer—executable instructions for performing the additional step of

opening new viewing windows for displaying content targeted by hyperlinks in

displayed hyperlink pages.

39. A computer-readable storage medium as recited in claim 32, having

fiirther computer-executable instructions for performing the additional step of

launching application programs as required to render content targeted by

hyperlinks in displayed hyperlink pages.

40. A video broadcast system comprising:

a broadcast source that broadcasts a video stream and provides

accompanying supplemental data files, each supplemental data file having

instructions for rendering a hyperlink overlay on the video stream;

a receiver configured to receive the video stream and accompanying

supplemental data files and to display the hyperlink overlays in conjunction with

the video stream. A

41. A video broadcast system as recited in claim 40, wherein the

supplemental data files are formatted in HTML.

42. A video broadcast system as recited in claim 40, wherein the

broadcast source provides timing specifications with the supplemental data files

indicating times for displaying the hyperlink overlays relative to the video stream.
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, 43. A video broadcast system as recited in claim 40, further comprising

I.)
an HTML-compatible browser that the receiver launches to display the hyperlink

3 overlays.

5 44. A video broadcast system as recited in claim 40, wherein the

6 receiver comprises color keying hardware that displays video only in display areas

7 that are set to a key color, the hyperlink overlays having transparent areas that are

3 set to a key color.

lo 45. A receiver for receiving and displaying video streams, comprising:

1; display hardware for displaying video streams and bit-mapped images to a

12 11561’;

13 the display hardware including color keying hardware that displays video in

1.: display areas that are set to a key color;

is access means for reading supplemental data files that have instructions for

is rendering bit-mapped hyperlink overlays in conjunction with the video stream at

17 indicated times;

is a data processor that reads the supplemental data files and in response

:9 displays the hyperlink overlays at the indicated times, wherein the hyperlink

20 overlays have transparent areas that are set to a key color, the hyperlink overlays

:1 thus appearing to overlay the video streams.
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s 46. A receiver as recited in claim 45, further comprising an HTML-

: compatible browser that the data processor executes to display the hyperlink

overlays.

5 47. A receiver as recited in claim 45, wherein the data processor is

5 programmed to display content targeted by hyperlinks in the hyperlink overlays in

7 response to selecting such hyperlinks.

9 48. A receiver as recited in claim 45, wherein the data processor is

10 programmed to replace any currently displayed hyperlink overlay with content

It targeted by a hyperlink in said currently displayed hyperlink overlay in response to

:2 selecting such hyperlink.

13

1.: 49. A receiver as recited in claim 45, wherein the data processor is

15 programmed to open a new viewing window for displaying content targeted by a

!6 particular hyperlink in response to selecting the particular hyperlink.

I8 50. A receiver as recited in claim 45, wherein the data processor is

is programmed to launch application prowrns as required to render content targeted

2o by hyperlinks in hyperlink overlays.
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Method and Apparatus for Automatic Network Connection

Between a Small Business and a Client

by Inventor
Yuri Shtivelman

Field of the Invention

The present invention is in the field of Internet network-communication

I0 systems and has particular application to methods and apparatus for the direct

linking of an individual to a small business via automatic linking from a Web

page.

Background of the Invention

15

Continued development of hardware and software applications to aid in

business advertisement, coupled with explosive growth of the global network

called the Internet, has motivated small businesses to maintain at least one

computer that is dedicated to the purpose of advertising that business’s products

20 and services on-line. There are, at the present time, many small businesses who

are advertising their products and services on the Internet. Many such small

ventures are very limited in capital and must be very cautious about where they

invest their money, especially, when it comes to advertisement, and most utilize

various services provided by second parties for founding and maintaining a WEB

25 page, such as an Internet Service Provider.

Larger companies and corporations, having much larger budgets dedicated

to advertising, use the Internet and their own on-premises networking-telephony

equipment to set up their own interactive on-line environments. By clicking an

icon on a Web page, a customer can become connected to a private company sales

30 and service network, receive goods and services, pay via Intemet-secure transfer

I SUBSTITUTE SHEET ( rule 26 )



NTFX-1002 / Page 1052 of 1867

W0 99/14930 PCT/US98/18643

.2.

applications, and so on. Often, these corporate giants provide multi-media files

such as surround-video shows ofproducts, on—line catalogs, audio/video files, and

the like. Typically, a potential customer can download such files to his or her PC

or watch them on the Web page via an external viewer designed for that purpose.

5 In some cases, the customer can enter his or her phone number and ask for a

scheduled or immediate callback.

As Web page advertising via the Internet is still under some scrutiny as to

whetherxor not it is generally profitable, many of the larger businesses are taking a

wait and see approach while keeping with a simpler form of Web page

10 advertisement wherein a customer can click an icon and receive a call back or a

mailing at a later date. Even for a large business with sufficient capital, setting up

a telephony-network for providing multi-media advertising is no casual

undertaking. There are many variables to be considered when making such

advertising decisions. One important consideration would be whether or not the

15 market demographics of the target customer group would fit an Internet profile.

For example, if the product or service can only be sold or performed locally, or

within a certain geographical radius, it will not pay to invest in global exposure. If

the target customer group is low in the percentage of persons having Internet

access, it may not pay to advertise on-line. However, if the product or service is

20 of a type as to be provided through mail order, or through some other criteria,

appeals to a mass customer base, then setting up a private network system may be

the way to go. As well, large companies feeling the pressure from like

competitors who have their own networks are often drawn into the_muti-media

advertising game and set up similar networks so as not to be left behind.

25 There are at the time of this application many small companies which may

include home-based businesses that offer products or services that appeal to mass

customer groups. I-Iowever, due to limited capital, these companies carmot afford

to purchase sophisticated telephony equipment such as file servers, routers,

computers or other such apparatus that may be required to set up a private service

30 network. A good many of these small organizations would love to grow beyond
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the infant stage and become major players in their fields, however, money

constraints often severely limit the amount and quality of exposure that such a

small business would receive through advertising. Typically, if these companies

advertise on the Internet they may have only one Web page with a brief

5 description of their products and services followed by an E-mail address and

phone number where they can be reached. Interactive advertisements wherein

multiple Web pages are maintained and network connections can be made, are

generally reserved for businesses with more money to invest. The smaller

organizations also typically turn to ISPs or other providers for maintaining a WEB

10 page.

Through the growth of the Internet and the ability to network with other

small businesses, many owners of small businesses have managed to obtain links

on the Web pages of non-competitive business associates resulting in multiple

links to their single Web page. While this may improve access to their particular

15 Web page, it does not provide for the scope of sales and service capabilities

afforded by a much larger corporation maintaining several Web pages and

supporting a connectable service-network.

What is clearly needed is a method and apparatus whereby a small

business, such as a home-based business, could have a direct network-connection

20 with their potential clients wherein real-time interface and multi-media response to

potential customers could be provided in a flexible manner and at a relatively low
cost to the business owner. Such capability could be provided to the small

business as a service by the Internet Service Provider (ISP) or by yet another

party. In embodiments of the invention taught below, such a service is referred

25 to as ‘Green Pages’.

Summary of the Invention

SUBSTITUTE SHEET ( rule 26 ) .



NTFX-1002 / Page 1054 of 1867

W0 99/14930 PC'l‘/US98/18643

-4-

In a preferred embodiment of the present invention an Internet system for

providing call-back services for a subscriber is provided, comprising a

subscription call-back server adapted for accepting input from a browsing person

linked to the call-back server; a web page having a jump link to the subscription

5 call-back server; and a call-switching system connected to and responsive to the

call-back server. In this system the browsing person, upon activating the WEB '

page jump link, is linked to the call-back server and prompted for input including

a call-back number, and the call-back server, after accepting the input, directs the

call-switching system in establishing a telephony link between the subscriber and

lo the browsing person.

In a preferred embodiment the call-switching system comprises a

telephony server (T—Server) connected to a telephony switch by a computer-

telephony integration (CTI) link, and the T-Server is adapted to accept directions

from the call-back server and to direct the telephony switch in establishing the

15 telephony link between the subscriber and the browsing person. The call-back

server in some aspects accepts one or both of a telephone number and an IP

address or e-mail address from the browsing person, the telephony switch has an

Internet-capable port, and the T-Server, in response to input from the call-back

server establishes one or both of a telephone link and an Internet link between the

20 subscriber and the browsing person. V

In some embodiments the system fiirther comprises an IVR server connected to

the telephony switch an adapted to provide IVR services over the connection

provided bythe call-switching system. Also in some the call-back server is

adapted to accept instructions from a browsing person including a range ofmulti-

25 media services.

In an alternative embodiment of the invention the system comprises a call-

center operable through the telephony switch under control of the T-Server, the

call-center comprising agent stations having each a personal computer with a

video display unit (PC/VDU) connected on a Local Area Network (LAN) to the T-

30 Server, and a telephone connected to the telephony switch, wherein the T-Server,
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in response to input from the call-back server is adapted to establish connections

between browsing persons and connected agents, and to present data elicited from

browsing persons on the VDUs at the agent stations.

In another aspect of the invention a subscription call-center is provided,

5 comprising a telephony switch having a telephone trunk line connection to a

public switched telephony network (PSTN); a plurality of agent stations connected

to the telephony switch; and a CTI Server (T-Server) connected to the telephony

switch by a CTI link, the T-Server having a digital link to an Intemet-connected

call-back server. The call-back server stores subscriber information and accepts

10 input from browsing persons seeking connection to agents for the subscribers, and

the call-back server, directed by a browsing person providing a call-back number,

directs the T-Server to command the telephony switch to establish a telephony

connection between the browsing person and an agent for the subscriber.

In some embodiments the subscription call-center further comprises a

Is personal computer with a video display unit (PCNDU) at each agent station, the

PCNDUS interconnected on a local area network (LAN) with the T-Server. In

some of these embodiments the telephony switch has an lntemet-capable port as

well as a telephony trunk line, and the call-back server accepts IP addresses, e-

mail addresses as well as telephone numbers from browsing persons, and the T-

20 Server is adapted to cause the telephony switch to establish one or both of

conventional telephony calls and lntemet telephone calls between agents and

browsing persons.

The embodiments of the invention, taught in further detail below, provide

an ability for small businesses, such as home-based businesses, to flexibly provide

25 for call-back services initiated from WEB page hits. Further, in some aspects,

small businesses can now employ agents at a call-back call-center to represent

their business interests, and enter into sales and commission agreements with the

agents. Further, the subscribing small businesses can adjust their agent

participation as need dictates. Detail of embodiments providing all ofthese

30 features are taught below
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Brief Description of the Drawing Figures

5 Fig. 1 is an simplified overview of a telephony-network system in

accordance with an embodiment of the present invention.

Fig. 2 is a simplified overview of a call center in accordance with an

alternative embodiment of the present invention.

Fig. 3 is an illustrative view of interactive-routing software as used in

10 accordance with the embodiment shown in Fig. 2.

Description of the Preferred Embodiments

15 Fig. l is a simplified overview of a telephony-network system in

accordance with an embodiment of the present invention wherein a potential

customer can have real-time on-line access to a small business advertising on the

Internet. In a preferred embodiment of the present invention, a small business 1 15

having a WEB page hosted by a third party, such as his Internet Service Provider

20 (ISP), would subscribe to a unique service that may be provided by his ISP or yet

another provider. Through this service, a telephony-network system is made

available to potential customers for the purpose of direct linking to small business

115 in real-time and with multi-media capabilities, _

In Fig. 1, premises 110 represents any of potential customer’s PC 112 and

25 a telephone 1 l 1, which may be connected to the same telephone line as shown, or,

alternatively, may have dedicated telephone lines. Telephone 111 for example,

may have an analog line and PC 112 an ISDN line. PC 112 has the capability

(equipment and software) of accessing the Internet by way of connection 150 to a

Public Switched Telephone Network (PSTN) 100. Modern bank 120 represents

30 the potential customer’s ISP, which connects the potential customer’s computer
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112 to Internet domain 101. It will be clear to those with skill in the art that

multiple potential customers will have different ISPs and so forth, but one such

connection is suflicient to illustrate embodiments of the present invention.

As a potential customer browses Internet Web sites, he may come across

5 the Web page of small business 115 which, in this embodiment, is located on a

Web server 132, co-hosted by an ISP 130. It is not required that the small-

business WEB page be provided by his/her ISP. It could reside anywhere in the

Internet cloud that supports WEB pages. The ISP illustration is convenient. In

various embodiments of the present invention, businesses subscribing to the

10 unique Green Pages service of the present invention have a link incorporated in

the WEB page to link browsing parties to a Green Pages server 133. The link can

be in any of the fonns known in the art forjumping from a WEB page to another

Internet destination, such as clicking on an icon or text message. Typically,

placing the cursor in the display on an active link area produces a change in the

15 cursor, such as a pointing finger, indicating clicking a mouse button will activate a

link (jump).

The Green Pages service may be provided, as shown, on a separate server

at the small business’ ISP, at another server elsewhere on the Internet, or may

even be a part of the server that hosts the small business home page. It will be

20 apparent to the skilled artisan that the residence of software and execution relative

to platforms is somewhat arbitrary, and can be accomplished in a number of ways.

Once the potential customer is transferred to Green Pages server 133 in

this particular embodiment, control routines on that server associate the potential

customer with the small business whose WEB page the potential customer was

25 viewing, and wherein the link was initiated. At server 133 the potential customer

is presented with an input display, such as an inquiry form, to input specific

information, such as the customer’s telephone number, the type of connection

desired, and so forth. For example, the customer may wish to speak with an agent

immediately by telephone, but may not want to be E-mailed and so on. Other

30 infonnation, such as name, address, etc., may be required or optional.
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Once the potential customer’s input is made, which may be as simple as

just a phone number, a submit input initiates action of the response system to the

potential customer according to the instructions and data input. In this particular

embodiment a link 134 is opened to a processor 142 executing a CTI application,

5 termed by the inventors as a T-Server. Although in a stricter sense, the application

is known as a T—Server, and may execute on various processors, it is simpler and '

more direct to refer to the platform and application together as the T-Server, which

convention is followed below. T-Server 142 may be, as shown, a part of a

separate hardware grouping 140, wherein T-Server 142 is linked by a CTI

10 connection 144 to a telephony switch 141 and to an IVR server 143. Again, it will

be apparent to the skilled artisan that T-Server 142, switch 141, and IVR 143 may

be a part of a grouping as shown, may be hosted by ISP 120 or by any other

interested party receiving compensation for maintaining the equipment. In one

embodiment, equipment grouping 140 may be maintained by a telephone

15 company which provides the service for a small charge on the small business’

telephone bill. There are many other ways the functionality taught herein may be

implemented.

Referring back to Fig. 1, T-Server 142 in an embodiment of the present

invention has a connection 144 to a telephony switch 141 for the purpose of

20 initiating calls to small businesses such as small business 115 and to potential _

customers requesting a telephone connection. As is known in the art, CTI sewers

may monitor and control operations of telephony switches by CTI link within the

range of fimctionality provided by individual such telephony switches. T-Server

142, following instructions from server 133, initiates and completes these

25 connections. For example, T-Server 142 may control switch 141 to initiate a call

through PSTN 100 to telephone 116 at small business 115 and to the potential

customer’s premises 110 to telephone 112, and then, upon establishing the two

calls, connect them, completing the link from the customer to the small business.

Small business 115 and the customer at premises 110 can be linked via

30 telephone and in other ways as well. For example, also linked to telephony switch
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via line 144 is an IVR server 143 where additional applications may be stored

such as voice mail, E-mail, Automatic Fax messages, etc. For example, if the

customer has input instructions to Green Pages server 133 indicating a preference

to receive information by fax, then IVR server 143 would be accessed and the

5 customer could be sent pre-stored information by facsimile.

In yet another embodiment, IVR server 143 can be used to provide a front

end to the small business owner by giving him/her options for treating the

communications request. For example, the business owner might choose to accept

the call, to reject a call, to schedule a callback, or to ask the customer to leave a

lo message or send an email.

If switch 141 has a TCP/IP connection capability and link 136, as in the

present example, one option for the potential customer is to be connected by

Internet phone. In this instance the potential customer will have provided an IP

address. Switch 141 may then establish a connection to the potential customer via

15 link 136 through ISP 130. Instant communication could be established for

customers indicating a preference for Intemet-capable telephones, as described

above. Similarly, there are certain WEB applications and or plug-ins to WEB

browsers capable of transferring files in instant fashion that are known in the art

and could be incorporated by a small business to send files to a customer having a

20 compatible application. These mediums for communication are known in the art

and could be incorporated into the service and installed on a PC located at a small

business. All that would be required of the customer is that he have the matching

or compatible type of communication program installed on PC 112.

Link server 133, as previously described, would list the communication

25 programs available to the customer and offer a choice of preferred methods. It will

be apparent to one with skill in the art that each server in the network of Fig. 1 is

not required to perform only one dedicated function such as severs 132, 133, and

142 of Fig. 1, but can be set up to perform multi—functions such as storing

customer histories or providing statistics related to success of the service provided,

30 etc. Similarly, separate servers 132, 133, and 142 may be of the form of one
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server capable of storing and providing all the necessary information and software

to enable the desired network connection. However, in this instant embodiment,

the inventor has chosen to represent the server function of the present invention

with separate servers for the purpose of clarity with regards to describing sever

5 function.

The embodiment represented in Fig. 1 is unique partly by virtue of the fact

that customers can be given the choice of several different real-tirne multimedia-

communication methods that are known in the art and made available in the form

of software applications stored on a server connected to a PC, or on a PC installed

10 at a small business such as small business 115 that is made accessible to the

customer via automatic-linking methods and software. Upon filling out a form

and submitting the information, as described above, an online environment in the

form of a sales/service network is made available to the small business for a

reasonable monthly subscription.

15 In one embodiment, a small business wishing to offer the customer a wide

variety of communication options as well as multimedia files for download may

invest in a file server for the purpose of storing such files and applications. A

sever such as this could be installed at the small business location and connected

to a PC also installed at the small business and dedicated to interaction with

20 customers requesting such information and communication.

In the embodiment of the invention above-described, a small business,

such as a home business with very limited personnel and equipment resources, can

have call-back service through a WEB page much as is provided by large

companies through their own equipment platforms. There are, however some

25 potential limitations in the above-described embodiments of the invention. For

example, the WEB advertising and call-back service provided may well be

successful enough to create a significant call load for a small business. For a truly
small business, such as a one or two-person home business, a manpower shortage

could quickly appear, there being more call-back business than the limited

30 personnel can handle. Further, many people WEB browsing are doing so in
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evening and weekend hours. This may place an additional burden on a small

business.

In recognition of the above possible difficulties, in an alternate

embodiment of the present invention, an agent call-center is provided wherein

5 independent sales agents represent subscriber businesses, and are trained as to the

specific products and services offered by each business. This rent-an-agent call

center can be implemented in a number of ways, and in a preferred embodiment is

implemented as a part of equipment group 140 of Fig. 1. In this embodiment, the

purpose of having a call-center is that many small businesses do not have the

10 manpower to handle multiple-live calls that may result from many potential

customers browsing their pages and attempting to link. As well, many customers

are browsing for products or services after normal business hours such as from 6

PM on during the week, or perhaps, on a Sunday. The advantage here is that “the

store is always open, and someone is there to help you”.

15 Fig. 2 is a diagram of an agent call-center in an alternative embodiment of

the present invention wherein the telephony-network of Fig. l is enhanced with a

live call-center comprising specially trained agents and associated equipment,

including software, to be operated and maintained by a hosting organization, such
as an ISP, perhaps the ISP of the small business and providing the Green Pages

20 service. There may be a large number of small businesses subscribing to the

service above-described wherein the unique telephony—network of Fig. 1 is

provided.

Referring now to Fig. 2, agent station 149 and agent station 151 are part of

equipment grouping 140 that now functions as a call center in this instant

25 embodiment of the present invention. Of course the call center might be anywhere

in the network, and calls might be forwarded to one or more call center in fashion

well-known to the inventor. Agent station 149 has a PC with a video display unit

(PCNDU) 153 as well as a telephone 157. Similarly, agent station 151 has a

PCNDU 155 and telephone 159. Telephones 157 and 159 are linked to telephony

30 switch 141 via line 161 and to their associated PC’/VDU’s. PCNDU's 153 and
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155 are interconnected on a Local Are Network (LAN) 163 which also connects to

IVR server 143 and to T-Server 142. The other connection shown are those

previously described with reference to Fig. 1.

It will be apparent to one with skill in the art that there could be many

5 more than the two agent stations shown, however two are shown in this instant

embodiment and are deemed sufficient by the inventor to adequately describe the

invention. In this instant embodiment, IVR server 143, as well as T-Server 142

contain instances of a unique interactive-routing software designed to enable

agents to process and dispose of incoming data and instructions from Green Pages

10 server 133.

In this embodiment, when a potential customer connects to Green Pages

server 133 and inputs data and requests, server 133 via link 134 activates routines

in T-Server l42.- Now, instead of placing a call to the small business and the

potential customer, then connecting the two calls, the T-Server forwards the

15 customer input data to an agent listed as serving the particular small business,

calls the potential customer, and connects the potential customer with the agent

selected.

There are, as will be apparent to the skilled artisan, many ways the

information sent may be displayed to an agent, such as in the form of icons to be

20 displayed on PC/VDU’s 149 and 151. For example, after requested methods for

communication to a particular business are chosen by a potential customer on the

associated inquiry form in link server 133 of Fig. 1, completed inquiry fonns may

be routed to a particular agent station assigned to the small business that has been

selected by the customer, such as agent station 149. This information includes the

25 method of communication chosen by the customer along with the small business

information associated with it such as a locator number for the business in a roster

of the agent receiving the information, requested time for a connection, additional

information such as the specific type ofproduct the customer is interested in, and

so on. In a case such as this, where a real-time telephone connection has not been

30 requested, the agent at agent station 149 could re-route the customer to IVR server
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143 where the customer could leave voice mail, download product information, or

receive an instant fax, etc. In alternative embodiments routing may be directly to

server 143 or similar server, and operation would be more automatic, as already

described in previous embodiments above.

5 As described in the previous paragraph, incoming data from link server

133 of Fig. 1 is routed to the particular agent with that business on his roster. For

example, an inquiry form requesting immediate telephone access to small business

115 of Fig. 1 has been routed to agent station 151 in the form of an icon indicating

an incoming telephone call. Switch 141 has made telephone contact with the

10 customer and is queuing the customer until the agent at station 151 picks up the

call. Once connected via phone, the agent may direct the customer to further

services or take an order, etc. Connections to IVR server 143 can also be initiated

by the agent. Multimedia files and other information requested by a customer is

sent via line 144 through telephony switch 141 and through link 136 to the

15 customers PC such as PC 112 of Fig. 1. As described above, applications that are

interactive such as video, audio and the like can be sent with the agent helping the

customer to pick the appropriate file type etc. Furthermore, Internet telephone

applications could be initiated with the customer and agent saving toll charges and

so on. Similarly, there are Internet file transfer programs available whereby the

20 customer could be sent files by an agent using the same program in an almost

instant fashion. On-line secure payment methods may also be utilized in this

environment.

It will be apparent to those with skill in the an that other routes could be

utilized for the purposes of transferring data from the agent call-center to the

25 customer other than the one described in the above paragraph with reference to

multimedia files. One possible route is through line 144, telephony switch 141,

through line 136 and back via Internet domain 101 of Fig. 1. There are typically

many such routes available in an Intemet-connected telephony network.

Similarly, subscriber businesses may be located state-wide, nation-wide, or world-
30 wide depending upon the intent of the service provider that offers the service
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An agent operating in an enhanced telephony-network such as the one

described in this instant embodiment could perhaps derive a small commission

from any sales orders made in this manner to be payable by the particular business

associated with that particular sale. If no sales are made, no commission is due.

The monthly amount paid to the service provider in this case supports the basic

service, and may even provide a base salary for such agents. Commission sales

representatives are known in the art and can obtain licenses to represent numerous

companies from a separate location. In this instant embodiment, particulars such

as commission structures and the like are worked out by the participating parties.

The embodiment represented in Fig. 2 is unique partly by virtue of the fact

that customers can be given the choice of several different real-time multimedia-

communication methods that are known in the art and made available in the form

of software applications on a server that is made accessible to the customer via

automatic linking methods. Further, in the same embodiment, connection can also

be made to a live agent utilizing a unique application adapted to enhance the

disposition of incoming requests in an environment that is a fimctioning on-line

telephony-network and is made available to a small business for a reasonable

monthly subscription.

As this instant embodiment with reference to Fig. 2 is meant to enhance

the previously described embodiments of Fig. 1, it will be apparent to one with

skill in the art that while a call-center such as the one described herein may be

present and operating in the network, it is not required to be operating at all times.

There are many configurations and schemes that could be employed in a network

that is enhanced by such a call-center. For example, a small business could be

given the choice of the extra service provided by the call-center, and be charged

appropriately for the service. In another embodiment, the call-center could

become operative only after normal business hours, or at times when businesses

are normally closed such as weekends, etc. In still another embodiment a call-

enter enhancement may be offered to those businesses that cannot handle the

volume of inquiries such as might be the case with a home—based business wherein
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only a few individuals are present at any given time. There are many such

configurations possible, many of which have already been described.

Another feature and advantage of the call-center embodiments described

herein is that the service is flexible for changing needs. Many small business

subscribers will not initially need the call-center enhancement. As business grows

a business may need to add the call-center enhancement with a single agent, even

part-time. As business grows further, more agent service may be incrementally

added. If business slacks off at certain times or seasons, agent use can be curtailed

appropriately.

Fig. 3 is an example of an interactive display provided by routing software

as it is used in accordance with the call-center-enhanced embodiment of the

present invention described with reference and illustration in Fig. 2, wherein a

scrollable interactive window display 301 is present on a PCNDU such as

PCNDU 153 in agent station 149 of Fig. 2. Various selectable icons represent

different applications that may be manipulated by an agent to dispose ofan

incoming request. For example, incoming calls are represented by an icon 303

which further indicates that there are 2 such calls in a waiting queue. An icon 305

represents a call that has been put on hold by the agent afier it was answered. Icon

307 is a call in session whereby the agent is engaged in servicing the customer.

Icons representing incoming calls have, in this embodiment, come from link

server 133 as customers requesting immediate telephone connection. Requests for

communication other than by telephone such as leaving voicemail, obtaining

downloadable files and so on are represented by other icons (not shown) depicting

the type of communication desired. This incoming data can be re-routed to IVR

server 143 of Fig. 2, or in some embodiments, may by-pass the agent altogether.

Icon 309 represents an instance of an Intemet-capable phone application

installed either on IVR server 143 of Fig. 2 and accessible to the agent, or on

PCNDU 153 whereby a customer can elect to be phoned back without toll

. charges provided the customer has the required software installed on PC 112 of

Fig. 1. An agent roster 311 is a list of all of the small businesses that are
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represented -by this particular agent. By clicking on agent roster 311, the agent

opens the list of small businesses and can then click on the appropriate business

that the customer is requesting information about. After clicking on agent roster

311, associated information files are opened and displayed in window 301 such as

5 an icon 315 representing the stored multimedia files for download, and an icon

317 representing text information for download. These files could be sent to the ’

customer a number of ways. For example, a file sewer system represented by an

icon 313 could be utilized by the agent to link the customer having the same

application or compatible application for the purposes of downloading the files in

lo expedient fashion. These programs are faster than E-mail and ofien faster than a

download from a standard Web page. As well, many of these programs can

operate simultaneously while the customer is still browsing the Internet or

working on a document, while at the same time, using an Intemet-capable phone

and downloading files with a file-server application. Icons 319 and 321 represent

15 standard communication options. Icon 323 represents agent identification and can

be used to tag sales orders and the like.

It will be apparent to those with skill in the art that the configuration of an

interactive-routing software as described above can be accomplished in a number

of ways. The interface, for example, may be a Graphic User Interface (GUI)

20 wherein icons may be used to represent calls, applications, and other incoming

requests, and the individual agent at one agent station may select to display icons

as desired and as shown in Fig. 3. In an alternative embodiment an incoming

request may appear on an agent’s PC/VDU as a text block with the text indicating

the nature of the incoming request. In this instance programmable language could

25 be used to further dispose of requests. It will further be apparent to one with skill

in the art that features such as drag and drop capabilities could be incorporated in

the software and utilized by agents to initiate certain actions such as connecting a

customer to IDN server 143 of Fig. 2, or perhaps dropping a file onto the

customers name in the file server system 313 for transfer and so on.
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It will be apparent to one with skill in the art that there could be many

different hardware and sofiware configurations present in a telephony-network

such as the one described in the various embodiments above without departing

from the spirit and scope of the present invention. For example, other servers

could be present along with additional processors rtmning conventional routing

software designed to route information at locations other than in portions of the

network that may be maintained by an ISP or other interested party. The hosting

service provider may have sharing arrangements with other networks already in

place and may make minor alterations to tailor the specific network to meet it’s

intended service objectives such as adding servers, installing firewalls and so on.

There are many different possibilities, many of which have already been described

above. The invention is limited only by the claims which follow.

One of the options described above is that a potential customer may prefer

to be contacted by Internet phone, and would provide an IP address. It should

therefore be apparent to the skilled artisan that there are options available in

practicing the invention in use of conventional intelligent network telephony or

Internet (or Intranet) telephony for various calls to be placed. The invention is not

limited to one type of telephony system or service.
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What is claimed is:

1. An Internet system for providing call-back services for a subscriber,

comprising: i
a subscription call-back server adapted for accepting input from a

browsing person linked to the call-back server;

a web page having a jump link to the subscription call-back server; and

a call-switching system connected to and responsive to the call-back

sewer;

wherein the browsing person, upon activating the WEB page jump link, is

linked to the call back server and prompted for input including a call-back

number, and the call-back server, after accepting the input, directs the call-

switching system in establishing a telephony link between the subscriber and the

browsing person.

2. The system of claim 1 wherein the call-switching system comprises a

telephony server (T—Server) connected to a telephony switch by a computer-

telephony integration (CTI) link, and the T-Server is adapted to accept directions

from the call-back server and to direct the telephony switch in establishing the

telephony link between the subscriber and the browsing person.

3. The system of claim 2 wherein the call-back server accepts one or both of a

telephone number and an IP address from the browsing person, the telephony

switch has an Intemet—capable port, and the T-Server, in response to input from

the call-back server establishes one or both of a telephone link and an Internet link

between the subscriber and the browsing person.

4. The system of claim 2 further comprising an IVR server connected to the

telephony switch an adapted to provide IVR services over the connection provided

by the call-switching system.
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5. The system of claim 1 wherein the call-back server is adapted to accept

instructions from a browsing person including a range of multi-media services.

5 6. The system of claim 4 wherein the IVR server is adapted to provide to the

subscriber a range of call disposition options.

7. The system of claim 1 further comprising a call-center operable through the

telephony switch under control of the T-Server, the call-center comprising agent

10 stations having each a personal computer with a video display unit (PCNDU)

connected on a Local Area Network (LAN) to the T-Server, and a telephone

connected to the telephony switch, wherein the T-Server, in response to input from

the call-back server is adapted to establish connections between browsing persons

and connected agents, and to present data elicited from browsing persons on the

15 VDUs at the agent stations.

8. A subscription call-center, comprising:

a telephony switch having a telephone trunk line connection to a public
switched telephony network (PSTN);

20 a plurality of agent stations connected to the telephony switch; and

a CTI Server (T-Server) connected to the telephony switch by a CTI link,

the T-Server having a digital link to an Internet-connected call-back server;

wherein the call-back server stores subscriber information and accepts

input from browsing persons seeking connection to agents for the subscribers, and

25 the call-back server, directed by a browsing person providing a call-back number,

directs the T-Server to command the telephony switch to establish a telephony

connection between the browsing person and an agent for the subscriber.
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9. The call-center of claim 8 further comprising a personal computer with a video

display unit (PCNDU) at each agent station, the PCNDUs interconnected on a

local area network (LAN) with the T-Server.

10. The subscription call-center of claim 9 wherein the telephony switch has an

Intemet-capable port as well as a telephony trunk line, and the call-back server

accepts IP addresses as well as telephone numbers from browsing persons, and

wherein the T-Server is adapted to cause the telephony switch to establish one or

both of conventional telephony calls and Internet telephone calls between agents

and browsing persons.

11. A method for providing call-back services to a browsing person on the

Internet from a subscribers to a call-back service, comprising steps of:

(a) providing a link in the subscriber’s WEB page to a call-back server;

(b) providing an input mechanism for browsing persons linked to the call-

back server to input at least a call-back number;

(c) activating a CTI Server (T-Server) connected to a telephony switch

having a telephony trunk line fiom the call-back server to establish a telephony

connection between the browsing person and the subscriber.

12. The method ofclaim 11 wherein in step (b) the input mechanism elicits

preferences from a browsing person for a range of available multi-media services

associated with the subscriber, and the call-back server presents a script to the T-

Server for providing the services according to the elicited preferences.

13. The method of claim 11 wherein the telephony switch has connected agent

stations, and in step (c) the telephony connection is established between the

browsing person and an agent associated with the subscriber.
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14. The method of claim 11 wherein the telephony switch is Intemet-capable, and

wherein the connection between a browsing person and a subscriber is an Internet

telephone connection.

5 15. The method ofclaim 13 wherein the telephony switch is Internet-capable, and

wherein the connection between a browsing person and an agent is an Internet

telephone connection.
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TITLE OF THE INVENTION

SYSTEM FOR CUSTOMIZING AND DISTRIBUTING PRESENTATIONS

CROSS-REFERENCE TO RELATED APPLICATIONS

Not Applicable

STATEMENT REGARDING FEDERALLY SPONSORED

RESEARCH OR DEVELOPMENT _

Not Applicable

REFERENCE TO A "MICROFICHE APPENDIX"

Not Applicable

BACKGROUND OF THE INVENTION

Technical Field

The present invention relates in general to a

method and system for customizing and distributing

presentations for user sites. It more particularly

relates to such a method and apparatus which can be

utilized for broadcasting or otherwise transmitting to a

large number of remotely located user sites customized

presentations including audio, video or textual
elements.

Background Art

Customized presentations have been created and

successfully communicated to a large number of

recipients. In so doing, each one of the recipients can

receive an individually customized message or

presentation in a highly effective and efficient manner.

For example, reference may be made to the following

United States patents: '

4,671,772, 4,863,384, 5,099,422 and 5,550,735, which are

incorporated herein by reference.

The foregoing patents are incorporated herein by

reference, and disclose techniques for creating

customizing or personalizing presentation media, such as

video cassette tapes, computer memory devices or the
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like.

is gathered concerning each one of the users to

According to the patented techniques, information

facilitate the customization. Such information could

include the name, address, preferences,

Thus,

presentation can include personalization by

and many other

attributes of each recipient. the customized

incorporating the name of the user in the presentation.

the

presentation media is then compiled from a library of

Once this information has been gathered,

presentation components. In one form of the patented

inventions, the customized presentation is stored on a

video cassette tape, which can be mailed or otherwise

delivered to the recipient who can then play back the

tape to receive the customized information. For

example, the user may have ordered financial planning

information concerning his or her specific personal

requirements. The video cassette tape could then be

played back with the use of a video tape recorder,

whereby the recipient is able to witness an audio and

visual presentation, which may include images of textual

material. The entire presentation can be selected from

only those presentation components which correspond to
The

such as

the attributes or requirements of the recipient.

customization can also include personalization,

by employing the name of the user in the presentation

itself.

The patented techniques also contemplate the

delivery of the customized presentations via cable

television or computer networks, such as the Internet.

In this manner, the customized presentations are

compiled at a centralized location, and then are able to
be delivered directly to remotely located user sites

equipped with devices such as cable television receivers

or personal computers. The manner of delivery is via
suchbroadcast transmission over a transmission network,
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as a cable television network, the Internet or other

computer networks, broadcast television, or a satellite

system.

However, while such techniques may be successfully

5 employed for many applications, there can be significant

and unwanted bandwidth problems where a large number of

presentation components and user sites are involved.

For example, as shown in FIG. 2, assume a producer

desires to deliver 100 uniquely by different customized

10 individual presentations each being 10 minutes in length

to 100 different remotely located user sites. In

accordance with the patented methods of mass creation of

unique presentations 1 through 100 indicated in FIG. 2,

such presentations can be transmitted individually on

15 demand.

This method can be made to perform satisfactorily

for some applications, but it presents challenges for

distribution in terms of the bandwidth required to

transmit the presentations. For example, as indicated

20 in FIG. 3, if all viewers wish to see their unique

presentations at the same time, there must be sufficient

transmission channels for all 100 presentations at one

time. Thus, there must be a minimum of 100 channels.

This requires an unduly large bandwidth requirement for

25 some applications, both in terms of transmission

bandwidth and server requirements.

If viewers are free to view their own presentation

at any time as shown in FIG. 4, there is still the

requirement to support the worst case of at least 100

‘30 separate channels to permit 100 simultaneous

transmissions of 100 different presentations to 100

different user sites (FIG. 3). If there are not a

sufficient number of channels for this worse case.

situation, then all users may not receive their desired

35 transmissions. In this regard, if there are a smaller
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number of channels as compared to the number of users,

viewers making requests in excess of the network

capacity will be informed that their request cannot be

serviced until a later time, thereby providing a "busy

signal." In the situation where a relatively large

number of presentations and user sites are involved, the

exceeding of the network capacity may well be highly

undesirable and unwanted for some applications.

As indicated in FIG. 5, another approach may be to

transmit all 100 presentations 1 through 100 within a

single transmission channel to 100 different user sites.

However, such an approach would require 100 different

presentations times 10 minute intervals each for a total

Thus,

approach may well be unduly burdensome for the

transmission network.

Thus,

of 1,000 minutes of transmission time. such an

it would be highly desirable to enable a

large number of different customized presentations to be

created and transmitted over networks to remotely

located user sites, where the user can retrieve his or

her own individualized presentation on demand, without

unduly burdensome network bandwidth requirements or

Also,

arrangement should provide for conveniently and

presentation server requirements. such an

efficiently updating or otherwise modifying periodically

the customized presentations and distributing them

efficiently and effectively to a large variety of user

sites at remote locations.

SUMMARY OF THE INVENTION

Therefore, the principal object of the present

invention is to provide a new and improved method and

system for customizing and distributing presentations

for user sites.

A further object of the present invention is to

provide such a new and improved method and system
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wherein the customized presentations are transmitted

over networks on demand without unduly oppressive

bandwidth and presentation server requirements.

Another object of the prevent invention is to

provide such a new and improved method and system

wherein the customized presentations can be updated

periodically in an efficient and effective manner.

Briefly, a method and apparatus for customizing and

distributing presentations enables a large number of

remotely located user sites to receive the presentations

on demand without unduly burdensome network bandwidth

and presentation server requirements. The presentations

can be updated or otherwise modified periodically in a

flexible and efficient manner.

A method and system for customizing and

distributing for user sites is disclosed and includes

gathering user profile information to create data

objects based on individual user profile information.

The data objects are stored locally in a group of user

computer sites. Presentation logic objects based on the

data objects are created to facilitate the creation of

individual customized presentations, at the user sites.

The data objects are stored locally at the user

computer site. Presentation media objects are

broadcasted to the computer sites. Certain ones of the

media components of the media objects are selected in

response to the individual presentation logic objects

and the individual data objects to create customized

presentations for the users at their user sites.

BRIEF DESCRIPTION OF DRAWINGS _

The above mentioned and other objects and features

of this invention and the manner of attaining them will

become apparent, and the invention itself will be best

understood by reference to the following description of
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the embodiments of the invention in conjunction with the

accompanying drawings, wherein:

FIG. 1 is a system block diagram of the

presentation customizing and distributing system of the

present invention;

FIGS. 2, 3, 4, 5,

understanding the present invention; and

6 and 7 are diagrams useful in

FIGS. 8 and 9 are flow chart diagrams explaining

the operation of the system of FIG. 1.

BEST MODE FOR CARRYING OUT THE INVENTION

Referring now to the drawings, and more

1 thereof,

presentation customizing and distributing system 10,

particularly to FIG. there is shown a

which is constructed in accordance with the present

invention. The system 10 generally comprises a group of

personal computer sites generally indicated at 11, such

as a user site 12 in the form of a personal computer 13.

The system 10 also includes a group of set top box user

sites generally indicated at 15, such as a user site 17

in the form of a set top box 18 connected in

communication with a television receiver 21, and having

an input device 23, such as a keyboard, mouse or other

such device. The computer equipment in the form of

personal computers, and other similarset top boxes,

types of devices located at the user sites are

conventional, and are adapted to receive down loaded

messages or presentations.

Cables,

computer devices,

such as cables 25 and 27 interconnect the

such as the respective personal

computer 13 and the set top box 18, to a transmission

network 29, such as a cable television network, an

Internet or other computer network, a broadcast

television network, or a satellite system. A group of

host server computers generally indicated at 32 include

a host server computer 34 connected via a cable 36 to
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the network 29 and via a cable 41 to an objects memory

38. The objects memory 38 stores presentation media

Also

stored in the object memory 38 are profile data objects

objects which include a set of media components.

which are based on user profile information for the

Additionally,

presentation logic objects are also stored and are based

on data objects to facilitate creating customized

presentations.

users associated with the user sites.

A profile compiling computer 43 is connected via a

cable 45 to the server computer 34 to facilitate the

compiling of the profile data objects. A cable 47 also

connects the profile compiling computer 43 to the

network 29 so that the computer 43 can also function

interactively directly with the computer devices, such

as the personal computer 13 for compiling the profile

data objects. A presentation logic editing computer 49

is connected by a cable 52 to the host server computer

34 and facilitates the editing of the presentation logic

objects,

The inventive system 10 shown in FIG. 1 facilitates

the distribution of different customized presentations

to many viewers using a common network or broadcast

infrastructure such as the Internet or other computer

network, a cable television system or network, a

broadcast television network, or a satellite system.

The system 10 enables massive transmissions of large

numbers of uniquely different customized presentations

to each one of the user sites without unduly burdening

the network bandwidth requirements or host server

computer capacity.

In operation, in accordance with thefor example,

inventive method, user profile information is gathered

by utilizing the profile compiling computer 43. The

profile data object is then created based on the
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individual user profile information. The data objects
are then conveyed to the host computer 34, which in turn

stores the data objects in the object memory 38. The

data objects can be transmitted from the host server

computer 34 via the network 29 to the individual

selected user site, such as the user site 17.

Presentation logic objects are created based on the

data objects to facilitate the creation of individual

customized presentations. The presentation logic

objects may be created by the host server computer 34.

The presentation logic objects may be stored centrally

in the object memory 38, and then when desired, can be

down loaded to the individual user for storing it

locally,

The host server computer 34 creates presentation

media objects with the help of the presentation logic

editing computer 49, and stores the media objects in the

object memory 38.

The host server computer 34 broadcasts a projection

media object including a set of media components to a

group of remotely located user computer devices, such as

the set top box 18 at the user site 17. The set top box

18 then selects certain ones of the media components in

response to its presentation logic object and its data

object. The set top box 18 then arranges the selected

ones of the data object components to create a

customized presentation for the user. The presentation

can then be played back by the set top box in

combination with the television receiver 21.

In accordance with the inventive method as

indicated in FIGS. 6 and 7,

basic presentation components, and that there are a

assume that there are 30

total of 100 different user sites. Some of the

presentation components are common presentation

components shared between 100 unique presentation
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components (FIG, 6) for local storage at a user site

such as the site 17 and then play back only the

appropriate desired sequence of presentation components

corresponding to the individual attributes for display

to the user on demand.

As indicated in FIG. 7, the presentations may be

stored on a user computer device at a user site for

later viewing on demand. Some of the transmission

issues can be simplified by scheduling the transmission

This

is accomplished in accordance with the present invention

of presentations in advance of the viewing need.

by sending all 100 presentations during the same 10

minute time slot for the fastest and most bandwidth and

server computer intense transmission.

As shown in FIGS. 6 and 7,

represents an improvement over the prior known methods

the inventive method

and is possible if there are presentation components or

segments common to many of the presentations. If,

it is discovered that the 100,

presentations are composed of 30 common one minute

upon

analysis, 10 minute

presentation segments played for each presentation in

different orders or repetitions, and assuming there is a

sufficiently capable client device, it is possible to

transmit only the needed presentation elements and

The host

34 need only transmit 30 minutes of programming

in FIG, 7,

recorded by client computer device for sequencing and

assemble the presentation as it is viewed.

computer

as shown ten of which are selectively

presentation at the time of viewing at a user site such

as the site 17.

Thus, 30 presentation components are broadcasted

30 minutes to all user sites, and arein, for example,

locally stored thereat. By selecting and arranging the

components locally, the entire transmission is completed

in only 30 minutes, as compared to 1000 minutes as
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indicated in the method illustrated in FIG. 5. As a

result, according to the inventive method as indicated

in FIGS. 6 and 7,

are thus distributed via a single channel without

100 unique customized presentations

burdening the bandwidth or server computer requirements.

The examples illustrated in the drawings are

simplified for sake of clarity by having 10 same segment

It should

be evident to someone skilled in the art that these

length segments of combined audio and video.

segments may be of various lengths and may be audio,

motion picture video, text video, or a combination

thereof. it should be understood to thoseFurther,

skilled in the art that although the segments identified

are audio or video, they may also be any other kind of

digital information such as text, graphics or

programming objects such as Java programming objects.

Further, it will become apparent to those skilled

in the art that in addition to sequencing of segments

and other elements, a client computer device such as the

personal computer 13 may be capable of mixing and

combining segments and elements together in various ways

as desired. For example, one of the transmitted

elements may be a music track for the presentation to be

created that has not been combined with any other

element. This music track may be mixed or otherwise

combined with other audio information as the

presentation is viewed by the client computer device.

Further, a sufficiently capable client computer device

may create graphic elements and composite them with

video elements as needed. Any combination of media

and/or data which can be accomplished by the client

computer device live in real time, or which can be

created in advance of presentation, may be utilized.

These examples assume real time transmission of

programming such as is conventionally achieved in cable
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television systems currently. It should be understood

that the present inventive method can be applied to non-

real time applications as well. Such applications can

Also,

elements for the same presentation may transmit at

be either faster or slower than real time. some

faster than real time, while others are sent in real

time or slower than real time.

Considering now the method of the present

invention, profile data is collected for each recipient.

This data may come from survey instruments, multi-rater

instruments, expert input or inferred data based on

behavior monitoring. The data may be collected via the

profile compiling computer 43 or in an interactive

manner directly between the computer 43 and the user

device such as the personal computer 13 via the network

29.

In accordance with one mode of operation of the

8 and 9,

repository server computer 34 broadcasts or multicasts

system 10, as shown in FIGS. the central media

all the presentation objects and each receiving computer

device such as the personal computer 13 selects all or

portions of the objects to save locally. As shown in box

54 of FIG, 8,

collects the data for all recipients (or a day

in a more efficient method, the system 10

abstract). The collected data are used to calculate and

determine the required media objects for all

At box 58,

a list is generated which identifies all

presentations as shown in box 56. from that

processing,

objects required to create all presentations. As

indicated at box 61,

broadcast or multi—cast to recipients,

top box 18.

Referring now to Fig. 9,

this list of objects is then

such as the set

storage for each recipient

is loaded with the appropriate objects from the

broadcast or multi—cast as shown at box 63. The
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selection of what is stored may be based on profile data

existing in the recipient device or a metascript of the

stored presentation logic object in conjunction with its

stored profile data object. The metascript may be part

of the broadcast or multicast. _

As indicated at box 65, once the presentation logic

objects are present or available through streams to the

recipient computer device, the presentation may be made

to the user recipient.

All presentations described above are composed of

these kinds of objects: presentation logic objects,

presentation media objects, and profile data objects.

Each of these kinds of objects is created and edited by

applications appropriate for the purpose. For example,

the presentation logic objects may be created in the

presentation logic editing computer 49 which establishes

the relationship between the various forms of media

objects and the data objects. _

The distinction between the three kinds of objects

is made for sake of clarity. It will become apparent to

those skilled in the art that these objects may have

overlapping elements or redundant functions in a given

implementation.

Further, it should be understood that any of the

kinds of objects described may from time to time change

from static objects to dynamic objects and back again.

Objects may be updated in their entirety or

incrementally,

Additionally,

skilled in the art that these various objects may flow

it will become apparent to those

in any direction between the host server computers and

client or user computer devices. For example, profile

data objects may be created, added to or modified from

time to time by the producer or the viewer or a third

_ party (depending on the application) for use by them
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and/or transmitted to one of the other three.

Similarly, depending on the application, the producer,

viewer or a third party may modify presentation media

object or presentation logic objects.

Presentation logic objects and/or various objects

that are a part of a presentation may have communication

with other servers or peers on the network 29. For

example, a media object may obtain data updates on a

periodic, demand or interrupt basis from a data source

such, for example, such as a stock market.

The transmission of objects may be over the network

29, or other media.

Physical Therapy Example

The process for a physical therapy application

begins with a video prescription filled in by a

(physician or) physical therapist. The video

prescription is filled out as a form on a World Wide Web

page via the network 29 (FIG. 1) by the therapist. The

therapist provides the patient's name, billing

information, electronic address information, therapeutic

objective, relevant history, relevant demographics and

exercise regimen. The resulting data object is

transmitted to the fulfilling server.

The fulfilling server does appropriate billing and

creation of the presentation logic object for the

patient. The presentation logic object is transmitted

via email to the patient's set top box such as the box

18 (FIG. 1).

and informs the patient as to when the exercises will be

A portion of the email confirms the order

ready for viewing.

At the fulfillment server computer 34, the media

and logic objects required for the patient's

presentation are included in the list of materials to be

transmitted. At a predetermined time, the objects are

transmitted from the server computer 34 via the network
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29 to the user sites, using a multicast which includes

the objects for all patients receiving physical therapy.

The set top box of the patient stores the relevant

objects from the multicast based on instructions from

the presentation logic portion of the email.

when the materials are available, the patient runs

the presentation and follows the directions, observing

the appropriately described cautions to perform the

the

patient responds to a data collecting object that asks

needed exercises. At the end of each exercise,

the patient how the patient feels. These data are

reported back to the physical therapist via the network

29 and may be used to automatically modify the program

or allow the physical therapist to update the program

based on his or her review of the data. The therapist

may elect to modify the exercise regimen and transmit a

new data object,

This cycle of data collection, exercise and program

modification continue until the therapeutic objective

has been reached. There are, of course, a variety of

many different approaches to accomplish the desired

result.

The presentation logic object could be created at

the physical therapy's office computer (such as the

personal computer 13) or in a client/server method.

There could be a version of the program using

graphics or low quality video for guidance until the

full media treatment is available.

Automotive Marketing Example.

An automotive example begins with the consumer

indicating product interest in response to an

advertisement shown from his or her television receiver.

After indicating interest, the customer is asked to

respond to a questionnaire on screen indicating other

and things that arecars of interests, purchase horizon,
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important to the customer. The customer is also asked

permission to release relevant demographic data from

their local profile.

The data object is sent to the fulfilling server

computer, such as the computer 34, for follow up by the

automotive company and a presentation logic object is

created locally,

The presentation logic object selects from multiple

broadcast streams as the viewer is watching and a real

time presentation is shown to the customer ending with

another response object asking if the customer would

like a test drive at their local dealer.

The object transmitted with the commercial may send

data back to the fulfilling server to retrieve the

presentation object even though this could be generated

locally. In doing so, the advertiser is guaranteed of

receipt of customer data.

Rather than using simultaneous streams, the set top

box such as the box 18 may also buffer segments as

needed.

While particular embodiments of the present

invention have been disclosed, it is to be understood

that various different modifications are possible and

are contemplated within the true spirit and scope of the

appended claims. There is no intention, therefore,.of

limitations to the exact abstract or disclosure herein

presented.
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CLAIMS.

What is claimed is:

1. A method for customizing and distributing

presentations for user sites, comprising:

gathering user profile information;

creating profile data objects based on

individual user profile information;

storing the profile data objects locally in a

group of user computer means;

creating presentation logic objects based on

the data objects to facilitate the creation of

individual customized presentations;

storing the presentation logic objects locally

in the group of user computer means;

broadcasting a projection media object

including a set of media components to a group of

remotely located user computer means;

receiving the media object at the group of

user computer means;

selecting certain ones of the media components

at each one of the user computer means in response to

its presentation logic object and its data object; and

arranging the selected ones of said data

object components to create customized presentations for

the users,

2. A method according to claim 1, further

including adding profile data objects periodically.

3. A method according to claim 1, further

including modifying said profile data objects

periodically.

further

including adding media objects periodically.

4. A methods according to claim 1,

5. A method according to claim 1, further

including modifying said media objects periodically.
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6. A system for customizing and distributing

presentations for user sites, comprising:

means for gathering user profile information;

creating profile data objects based on

5 individual user profile information;

means for storing the profile data objects

locally in a group of user computer means;

means for creating presentation logic objects

based on the data objects to facilitate the creation of

10 individual customized presentations;

means for storing the presentation logic

objects locally in the group of user computer means;

broadcasting a projection media object

including a set of media components to a group of

15 remotely located user computer means;

means for receiving the media object at the

group of user computer means;

means for selecting certain ones of the media

components at each one of the user computer means in

20 response to its presentation logic object and its data

object; and

arranging the selected ones of said data

object components to create customized presentations for

the users,

25 7. A system according to claim 6, further

including means for adding profile data objects

periodically.

8. A system according to claim 6, further

including means for modifying said profile data objects

30 periodically.

9. A system according to claim 6, further

including means for adding media objects periodically.

10. A method according to claim 1, further

including means for modifying said media objects

35 periodically.
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11. A method for customizing and distributing

presentations for user sites by gathering user profile

information characterized by:

creating profile data objects based on

individual user profile information;

storing the profile data objects locally in a

group of user computer means;

creating presentation logic objects based on

the data objects to facilitate the creation of

individual customized presentations;

storing the presentation logic objects locally

in the group of user computer means;

broadcasting a projection media object

including a set of media components to a group of

remotely located user computer means;

receiving media objects at the group of user

computer means;

selecting certain ones of the media components

at each one of the user computer means in response to

its presentation logic object and its data object; and

arranging the selected ones of said data

object components to create customized presentations for

the users,

12. A method according to claim 11, characterized

by adding profile data objects periodically.

13. A method according to claim 11, characterized

by modifying said profile data objects periodically.

14. A methods according to claim 11, characterized

by adding media objects periodically.

15. A method according to claim 11, characterized

by modifying said media objects periodically.

16. A system for customizing and distributing

presentations for user sites including means for

gathering user profile information, characterized by:
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profile data objects are created based on

individual user profile information, and the profile

data objects are stored locally in a group of user

computer means; wherein presentation logic objects are

created based on the data objects to facilitate the

creation of individual customized presentations, and are

stored locally in the group of user computer means;

wherein projection media objects including a set of

media components are broadcasted to a group of remotely

located user computer means for receipt at the group of

user computer means for selecting certain ones of the

media components at each one of the user computer means

in response to its presentation logic object and its

data object, and the selected ones of said data object

components are arranged to create customized

presentations for the users.

17. A system according to claim 6, characterized

by means for adding profile data objects periodically.

18.

by means for modifying said profile data objects

A system according to claim 6, characterized

periodically.

19. A system according to claim 6, characterized

by means for adding media objects periodically.

20. A method according to claim 1, characterized

by means for modifying said media objects periodically.
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A METHOD AND A SYSTEM RELATING TO DIGITAL TELEVISION AND

BROADCASTING

BACKGROUND OF THE INVENTION

FIELD OF THE INVENTION

The present invention relates to the field of digital television (DTV) systems and

digital broadcasting. More specifically, the present invention relates to the fields of digital

10 broadcasting and web browsing. In this description, among other items. there is described an

intelligent device having background caching of web pages within a digital television system

and the method of same.

RELATED ART

Heretofore, television systems have mainly been used to receive and display broadcast

- television signals (e.g., audio/visual programs) for television viewers. In Europe, a data

in transmission format called “Teletext” has been used which enables compatible television sets

to receive a special video signal having encoded therein pages of text based information that

can be displayed to a viewer. The viewer can select to thereby view certain text-based pages

from a keyboard console or remote device, which can include a cursor directing device. The

_' text-based pages are broadcast from the television broadcaster and some high end television

A :sets can store all the text-based pages in a memory device. Although helpful for obtaining
mainstream information, eg., stock prices and reports, sports information, general news,

_iweather reports, etc.,_the Teletext system is very limited in the number of pages it can support,

 
" about 100 pages, is very limited in that only text is used and provides no intelligent

information filtering mechmiisms with respect to the text-based pages. It would be desirable

to provide a system that can support enhanced information viewing and navigation within a

television system.
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10 limited in the number of pages it can support and provides no intelligent

information filtering mechanisms. lt would be desirable to provide a system that
can support enhanced information viewing and navigation within a television
system.

15 Recently. digital television broadcast standards and digital television sets

set-top-box device acts as an intelligent controller for accessing and decoding

cable programs from digital cable, e.g., terrestrial cable or from a digital satellite

20 system. in the recently proposed home audio/visual network systems, e.g., the
HAVi and AV/C standards. the set-top-box also acts as an intelligent controller

to control the activities and communications of other electronic devices that can

be coupled to the network, like a digital television. a video cassette recorder

(VCR), a compact disk (CD) unit. a tuner, a personal computer system. etc.

25 These electronic platforms allow an enhanced ability to access and display
information in digital form that was not before possible in the realm of television

media. It would be desirable to provide a system that can take advantage of this
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enhanced ability to access and display digital information within a television
system.

to a client computer system for viewing and interaction therewith. In typical

usage, a user interacts with a web browser of a host computer system that

10 connects to the internet via a modem or via some other form of direct high
speed digital connection. Once connected to the internet, the user can access

information in the tom of hypertext documents (web pages) that are stored on

server computer systems located on the world wide web, which exists literally.

all over the globe. it would be desirable to provide a system that can take

15 advantage of the enhanced ability to access and display digital information

within a television system for displaying and accessing HTML documents.
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SUMMARY OF THE INVENTION

Accordingly, the present invention takes advantage of the enhanced

ability of a digital television system to access and display information to

enhance a television viewer’s entertainment and information gathering

5 experience. The present invention provides a digital television (D_TV) system

capable of efficiently accessing and displaying viewer-selected web pages and

other HTML documents to a viewer. The web pages and other HTML

documents are sent over a digital broadcast to the DTV system of the present

invention. These and other advantages of the present invention not specifically
10 mentioned above will become clear within discussions of the present invention

presented herein.

A client-side intelligent device having background caching of web pages

within a digital television (DTV) system and method of same are described

15 herein. The present invention includes a digital television system having an

intelligent device for interfacing with a user/viewer and controlling the display of

information on a display screen. The intelligent device, in one embodiment. is a

set-top-box, but could be any intelligent electronic device or computer system.

The set-top-box is configured to receive a digital TV broadcast signal (e.g., land

20 based cable or digital satellite system) that may include audio/visual information

as well as data signals in a datacast format. The datacast format includes web

pages, e.g., in the HTML (hypertext markup language) format. The present

invention allows a viewer to have his/her DTV set-top-box or HDTV (high

definition TV) monitor and locally cache hypertext documents (and multl-media

25 components), that are transmitted by digital broadcasters, to thereby enhance

the internet connectivity performance. A forward caching process is used.



NTFX-1002 / Page 1109 of 1867

‘ PCT/US99/29595WO 00/36836 '

-5-

The DTV broadcasters support multiple channels of information on which

digital content providers can supply a domain of web pages that are transmitted

in round robin fashion on a periodic basis. The present invention is able to

display viewer-selected hypertext documents on the DTV system from this

5 ‘domain. An intelligent filter is used to cache hypertext documents. The

10 and these identified web pages are stored in a cache memory for later use by

web pages avoid broadcast latencies (due to periodic updating) and thereby
15 are displayed faster to the viewer. The use of cached web pages therefore

enhances internet connectivity performance.

More specifically. embodiments of the present invention include a

method of displaying information in a digital television system, the method

20 comprising the steps of: a) maintaining an intelligent filter that records hypertext

documents based on the frequency that hypertext documents were previously

accessed by a viewer of the digital television system; b) monitoring datacast

information decoded from a received digital television broadcast signal to

identify newly received hypertext documents, the step b) comprising the steps
25 of: b1) sequentially scanning a first tuner of the digital television system over

channels of the digital television broadcast signal for a predetermined time

period for each scanned channel; and b2) at each scanned channel, identifying
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newly received hypertext documents. The method further comprising the steps
of: c) storing into a cache memory any of the newly received hypertext

documents that are recorded in the intelligent filter; d) receiving, from a viewer,
an identifier of a selected hypertext document; and e) provided the selected

5 hypertext document is located within the cache memory, accessing the selected

hypertext document from the cache memory and displaying the selected

hypertext document on a display screen of the digital television system.

Embodiments include the above and further comprising the step of f)

10 using a second tuner of the digital television system to display contents of a ‘
selected channel to the viewer on the display screen wherein the datacast

information comprises a domain of hypertext documents that are periodically

broadcast. Embodiments include the above and wherein the step a) comprises
the steps of: a1) receiving and recording identifiers of hypertext documents

15 accessed by the viewer; a2) recording a count associated with each identifier

received by the step at), the count indicating the number of times each

recorded hypertext document was accessed by the viewer; and a3) ranking the

identifiers of the intelligent filter based on their associated counts.

Embodiments further include a digital television system implemented in
20 accordance with the above.
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BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1A illustrates a digital television system in accordance with one

embodiment of the present invention.

5 Figure 1B illustrates a digital television system in accordance with a

second embodiment of the present invention that includes a digital modem

connection to the world wide web.

Figure 2 is a logical block diagram of an intelligent client device in

10 accordance with one embodiment of the present invention.

Figure 3 is a hardware and software data flow diagram of the logical

components of the intelligent client device of the present invention.

15 Figure 4 illustrates the background and foreground processes

implemented within the intelligent client device of the present invention.

Figure 5 is a flow diagram illustrating steps of the foreground process of

the intelligent client device of the present invention for accessing and displaying

20 selected web pages and other hypertext documents.

Figure 6 is a flow diagram illustrating steps of the foreground process of

the intelligent client device of the present invention for updating the intelligent

filter based on viewer preferences and behavior, e.g.. viewer history.
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Figure 7A illustrates steps in the background process of one embodiment

of the present invention for storing web pages and other hypertext documents in

the cache memory of the intelligent client device.

Figure 7B illustrates steps in the background process of a two-tuner

embodiment of the present invention for storing web pages and other hypertext

documents in the cache memory of the intelligent client device.
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DETAILED DESCFIIPTION OF THE INVENTION

In the following detailed description of the present invention, an

intelligent device within a digital television system for performing background

caching of web pages, numerous ‘specific details are set forth in order to provide

5 a thorough understanding of the present invention. However, it will be

recognized by one skilled in the art that the present invention may be practiced

without these specific details or with equivalents thereof. In other instances,

well known methods, procedures, components, and circuits have not been

described in detail as not to unnecessarily obscure aspects of the present
10 invention.

NOTATION AND NOMENCLATURE

Some portions of the detailed descriptions which follow are presented in

terms of procedures. logic blocks. processing, and other symbolic

15 representations of operations on data bits within an intelligent electronic media

device. These descriptions and representations are the means used by those

skilled in the data processing arts to most effectively convey the substance of

their work to others skilled in the art. A procedure, logic block, process, etc., is

herein, and generally, conceived to be a self-consistent sequence of steps or

20 instructions leading to a desired result. The steps are those requiring physical

manipulations of physical quantities. Usually, though not necessarily, these

physical manipulations take the form of electrical or magnetic signals capable

of being stored, transferred, combined, compared, and othen/vise manipulated

in a consumer electronic media device. For reasons of convenience, and with

25 reference to common usage. these signals are referred to as bits, values,
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elements, symbols, characters, terms, numbers, or the like with reference to the
present invention.

It should be borne in mind, however, that all of these terms are to be

5 interpreted as referencing physical manipulations and quantities and are

merely convenient labels and are to be interpreted further in view of terms

commonly used in the art. Unless specificallystated otherwise as apparent

from the following discussions, it is understood that throughout discussions of

the present invention, discussions utilizing terms such as "processing" or

10 "computing" or "generating" or “calculating” or "determining" or "displaying" or
the like, refer to the action and processes of a consumer electronic media

device. or similar electronic computing device (e.g., dedicated or embedded ,

computer system), that manipulates and transforms data. The data is

represented as physical (electronic) quantities within the consumer electronic

15 media device's registers and memories and is transformed into other data

similarly represented as physical quantities within the consumer electronic

media device memories or registers or other such information storage,

transmission, or display screens.

20 DIGITAL TV SYSTEM

Figure 1A illustrates one embodiment of the client-side digital television

(“DTV") system 170a of the present invention. DTV system 170a is coupled to

receive a multi-channel digital television signal 150 from a digital TV

broadcaster 190. Digital system 200a includes the broadcaster 190 and the

25 client-side DTV system 170a. Within system 200a, the digital TV broadcast
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signal 150 can be delivered to DTV system 170a using a terrestrial line (e.g.,

cable TV) or can be delivered via a wireless transmission mechanism (e.g.,

digital satellite system, etc.). In accordance with the present invention, a

number of different and well known digital broadcast TV signal formats can be

5 used to deliver the digital TV broadcast signal 150 to DTV system 170a. In one

format, each channel of signal 150 has a bandwidth of approximately 19.2

Megabits per second (2.5 Megabytes per second) in which audio/visual and

datacast information can reside. in one implementation. the American

Television Standard Committee (ATSC) digital TV format is used. Several well

10 known ATSC signal fonnats support datacast information transmission. In other

embodiments, the Digital TV Applications Software Environment (DASE) signal
format can be used.

The client-side DTV system 170a, of one embodiment, includes an

15 intelligent client device ("intelligent device") 112 which is coupled to receive

information from a user/viewer input device 106. The intelligent device 112, in

one implementation, is a set-top-box and is also coupled (via bus 124) to a

display device (e.g., a television) 105 for generating images and rendering

sound. Optionally, separate speakers (not shown) can be used to generate the

20 sound. The user/viewer input device 106 can be a number of different well

known user input mechanisms including, for instance, a remote control, a

physical keyboard, a mouse or other cursor directing device. a joystick, etc.,

and/or any combination of the above. The components of the intelligent device

112 are described in more detail with respect to Figure 2.
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DTV system 170a of Figure 1A allows a viewer to see (e.g., browse)

hypertext documents that are broadcast within encoded datacast information of

the digital TV broadcast signal 150. The encoded datacast information can

5 reside within a channel that also includes audio/visual programming or can

reside within a channel dedicated to the transmission of digital datacast

information. DTV system 170a of the present invention implements a

mechanism for caching frequently visited hypertext documents (e.g., web

pages) in a cache memory to enhance the internet connectivity experience of

10 the viewer. Specifically, hypertext documents are cached in advance of being

. seen by the viewer. However, these documents are cached based on prior

viewing behavior of the viewer. Digital TV broadcasting allows networks to

broadcast datacast information (e.g., hypertext documents, HTML-based media

and documents, web pages, etc.) over the digital TV signal. In accordance with

15 the present invention, this digital information includes HTML-based documents

related to (or not necessarily related to) the programming of the broadcaster.

The present invention provides a viewer with a browser in the intelligent device

112 (e.g., set-top-box) or HDTV. monitor. The system of the present invention is

capable of storing (in cache memory) the latest versions of the hypertext

20 documents visited by the viewer thereby allowing the viewer to access this

infonnation in a timely fashion.

The datacast information within the digital TV broadcast signal 150 is

broadcast periodically. Within the system 170a of Figure 1A, the digital TV

25 broadcast signal 150 is therefore monitored by the intelligent device 112 for
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these hypertext documents. Based on the contents of an intelligent filter, those

hypertext documents matching the filter are stored in a cache memory within the

intelligent device 112. If a viewer should select a stored hypertext document

(e.g., a cache hit) to view, then that selected hypertext document is obtained

5 from the cache memory and displayed on display device 105. ll the selected

hypertext document is not stored in the cache memory (e.g., a cache miss

occurs); then the intelligent device 112 access the selected hypertext document

by monitoring the digital TV broadcast signal 150 until the hypertext document

is next seen within the periodic broadcast.

10

Figure’1B illustrates an alternative embodiment of the present invention

that includes a digital modem 108 as a second source for receiving hypertext

documents. The digital mode 108 is capable of receiving hypertext documents

from the intemet. Client-side DTV system 170b includes the intelligent device

15 112 coupled to the digital modem 108 and to the user/viewer input-device 106.

The display device 105 is also coupled to the intelligent device 112. The digital

modem 108 is coupled to the world wide web 180 that contains the internet

protocol. Like the system 170a, system 170b of Figure 1A is coupled to receive

a digital TV broadcast signal 150 from a digital TV broadcaster 190. The

20 broadcaster 190, the world wide web 180 and the client-side DTV system 170b

together constitute system 200b.

System 170b operates in an analogous fashion as system 170a with one

exception. Upon a cache miss, system 170b can use the digital modem 108 to

25 obtain the selected web page or hypertext document rather than waiting for its
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digital TV broadcast signal 150.

BROADCAST OF DATACAST INFORMATION WITHIN

5 THE DIGITAL TV BROADCAST SIGNAL

With respect to system 170a and system 170b. the network broadcasters

190 broadcast a domain of hypertext documents in a periodic fashion, as

discussed above. The number of documents within this domain is limited only
by available channel bandwidth and expected latency. The document

10 broadcast order is arbitrary, and typically established by the content provider.

For instance, a 19.2 Megabit/second channel totally dedicated to the

transmission of datacast information could broadcast about 200 hypertext

documents per second. It a particular content provider wanted to establish a

maximum latency of 20 seconds for any hypertext document, then about 200x20

15 or 4,000 hypertext documents would be the maximum number of documents

within the domain for that channel. The broadcast order of the hypertext

documents would be arbitrary and could be such that frequently visited

documents get broadcast moreiolten (e.g., with more frequency) than other

lesser requested documents. In this case, different hypertext documents would

20 have different maximum latencies.

However, many digital TV broadcast channels can share bandwidth

between their audio/video information/programming and the datacast

information. For instance, if a 19.2 Megabit/second channel contains audio,

25 video and datacast information, it is likely that the datacast portion of the
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programming. This constraint would limit the document domain size for such a
channel

HARDWARE AND SOFTWARE COMPONENTS OF

INTELLIGENT DEVICE (COMPUTER SYSTEM)

Figure 2 illustrates the components of the intelligent device 112 in more

detail. Any consumer electronic device can be provided with the appropriate

10 computer system hardware to act as the intelligent device and thereby provide a

platform for the processes of the present invention. For instance, a set-top-box

device can be used. Another example of an intelligent device 112 is a digital

television or computer system having the required hardware resources as

described below. It is appreciated that certain aspects of the present invention.

15 described below, are discussed in terms of steps executed on the intelligent

device 112 (e.g.. processes 400, 450. 480. 500a and 500b). Although a variety of

different computer systems can be used as the intelligent device 112, an

exemplary system is shown in Figure 2.

20 Intelligent device 112 of Figure 2 includes an internal address/data bus ’

100 for communicating digital infonnation. one or more central processors 101

coupled with the bus 100 for processing information and instructions, a volatile

memory 102 (e.g., random access memory RAM) coupled with the bus 100 for

storing information and instructions for the central processor 101 and a non-

25 volatile memory 103 (e.g.. read only memory ROM) coupled with the bus 100 for



NTFX-1002 / Page 1120 of 1867

~ PCT/US99/29595WO 00/36836

storing static information and instructions for the processor 101. A cache memory
102a resides within memory 102. As discussed more fully below, hypertext
documents matching an intelligent filter are stored into the cache memory 102a

for later use by the viewer. Intelligent device 112 can also optionally include a

5 data storage device (not shown) such as a magnetic or optical disk and disk drive

coupled with the bus 100 for storing information and instructions. The intelligent

filter discussed above is a memory resident data structure and therefore may
reside within memory 102.

10 intelligent device 112 also includes a video decoder 120 coupled to bus

100 and coupled to supply a digital video signal 124 (e.g., to digital display

device 105). A number of well known video decoders can be used for video _

decoder 120. Intelligent device 112 also includes an audio decoder 122 (e.g., a

sound card) that is coupled to bus 100 and generates a digital audio signal over

15 bus 126 (which can be coupled to external speakers). The video decoder 120

processes video information from bus 100 and the audio decoder 122

processes digital audio information from bus 100. Any of a number of well

known audio decoders can be ‘used for audio decoder 122 of the present

invention. In one embodiment of the present invention, a two dimensional

20 rendering engine 118 is also coupled to the bus 100 and coupled to the video

decoder. The two dimensional rendering engine 118 processes graphics

information and supplies the output as an overlay to the video decoder. In this

way, graphics information can efficiently be overlaid with the other video

information (including hypertext documents).
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Digital TV broadcast information is received and processed by the

intelligent device 112 from tuner 130 which is coupled to receive the digital TV

broadcast signal 150. Optionally, a second tuner 132 can also be used to

5 receive digital TV broadcast information. In one embodiment of the present

invention, the second tuner 132 is not used. The first tuner 130 is coupled to a

modulator 140 via bus 160 and the modulator 140 is coupled to bus 100. The

modulator 140 performs analog to digital conversion of the signals of bus 160

and also acts as a bus interface for bus 100. The modulator 140 and the tuner

10 130 are well known. In an alternative embodiment, the second tuner 132 is

coupled to a modulator 142 via bus 162 and the modulator 142 is coupled to

bus 100. The modulator 142 performs analog to digital conversion of the

signals of bus 162 and also acts as a bus interface for bus 100.

15 As discussed further below. the first tuner 130 is used for processing

digital information used in foreground processing tasks. For instance, the first

tuner 130 is controlled by the viewer and its contents are displayed in real-time

on the television screen 105 for the viewer to enjoy. However, the second tuner

132 is used to perform background processing to maintain the contents of the

20 cache 102a. ln the embodiment that does not utilize the second tuner 132, the

first tuner 130 is used to perform both the foreground and background tasks.

Under processor control from processor 101, digital audio/video

information received from tuner 130 are directed over bus 100 to video decoder

25 120 and to audio decoder 122 for rendering on the display 105 and speakers
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via bus 124 and bus 126. It is appreciated that bus 124 and bus 126 can be

merged into one single larger digital bus carrying both video and audio data

signals. Under processor control from processor 101. digital audio/video

information received from optional tuner 132 are directed over bus 100 and are
5 initially processed by an intelligentprocessor as shown in Figure 3. Hypertext

documents from tuner 132 can be stored in cache memory 102a and if selected,
are then transmitted on bus 100 to video decoder 120 and to audio decoder
122. as discussed above.

10 Figure 3 illustrates a data flow diagram of the intelligent controller 112

including hardware and software components. Tuner 130 and tuner 132

receive digital TV information from digital TV broadcast signal 150. Modulator .

140 receives analog information from tuner 130 and generates a digital signal

which is received by a demultiplexer 250. Modulator 142 receives analog

15 information from tuner 132 and generates a digital signal which is received by a
demultiplexer 250. Demultiplexer 250 can be hardware or software

implemented and sorts out the audio, video and datacast portions of the digital

signals received from the modulators 140 and 142. Digital video information is

fonrvarded from demultiplexer 250 over data path 220a to a video processor

20 260. Video processor 260 can be software implemented. or alternatively, can

be implemented in hardware, or can be acombination of both. Video processor

260 includes a video decoder 120 capable of decoding encoded video signals

in well known formats such as MPEG (Motion Picture Expert Group) and MPEG
ll.
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As discussed above, video processor 260 interfaces with a two

dimensional rendering engine 290 which can be a hardware unit (as shown in

A Figure 2) or can be implemented as a software process as shown in Figure 3.

5 Rendering engine 290 interfaces with both the video processor 260 and with a

data processor 270 to overlay graphics information. Rendering engine 290 also

directly interfaces with the cache memory 102a. The digital video signals are

output over bus 124. Demultiplexer 250 also forwards digital audio signals over

data path 2200 to the audio processor 280 which generates audio signals over
10 bus 126.

Demultiplexer 250 of Figure 3 also fon/vards digital datacast information

over data path 220b to the data processor 270 which processes hypertext

documents. Data processor 270 contains a browser. Any of a number of well

15 known browsers. e.g., as commercially available from Netscape or Microsoft.

can be used by data processor 270. Hypertext documents are rendered by data

processor 270 and shipped to the rendering engine 290 for display over bus

124. An intelligent filter 300 is coupled to the data processor 270. Data

processor 270 also directly interfaces with the cache memory 102a. In

20 accordance with the present invention. intelligent filter 300 is a software unit

and receives an identifier of each hypertext document received by data.

processor 270. In one embodiment, the identifier is the web address of a web

page. The intelligent filter 300 has recorded therein a listing of identifiers

corresponding to frequently visited web pages. This information is compiled

25 based on past viewer behavior.
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The intelligent filter 300 stores into cache memory 102a each hypertext

document that is received by data processor 270 and that also matches an

identifier stored in the intelligent filter 300. Hypertext documents not within the

5 intelligent filter 300 are not stored in the cache memory 102a. The size of the

cache memory 102a depends on the number of hypertext documents that are

desired for storage and typically becomes an implementation choice depending

on available memory resources. A 10 Megabyte cache memory 102a can store

about 1,000 web pages.

10

CACHING PROCESSES OF THE PRESENT INVENTION

Figure 4 illustrates the major processes of the present invention to

implement a digital TV web caching system. Process 400 is the foreground

process and responds to a user/viewer selecting a particular web page or other

15 hypertext document for display. At step 450, the intelligent device 112 accesses

and displays a selected web page. At step 480. the intelligent filter 300 is than

updated based on the user/viewer selections. in this way, the intelligent filter

300 is updated based on the behavior and viewing patterns/history of the user.

Process 400 then repeats.

20

In the background, process 500 updates the cache memory 102a based

on information received over the digital TV broadcast signal and based on the

contents of the intelligent filter 300. Process 500 is cyclic. It is appreciated that

the intelligent device 112 caches web pages based on the intelligent filter 300

25 and that this caching activity occurs in the background. It is appreciated that the
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present invention performs “forward” caching in that web pages and other

hypertext documents are cached before they are viewed using the browser. It is

further appreciated that both process 400 and process 500 are implemented as

instructions stored within computer readable memory units of intelligent device

5 112 and executed on processor 101.

Figure 5 is a flow diagram illustrating the steps within foreground process

450. At step 452. the intelligent device 112 receives a user/viewer originated

request for a particular desired hypertext document (e.g., a particular web

10 page). This request typically is received in the form of a web page address

typed in (or othewvise selected) by a viewer using the user input device 106. At

step 454. "the present invention checks the contents of the cache memory 102a

to determine if this hypertext document is currently stored in the cache memory

102a. At step 456, a check is made if a cache hit occurs (e.g., the selected

15 hypertext document is stored in the cache memory 102b) or if a cache miss

occurs (e.g.. the selected hypertext document is not stored in the cache memory

102b).

If a cache hit occurs at step 456. then process 450 flows to step 464

20 where the intelligent device 112 obtains the selected hypertext document from

cache memory 102a. At step 466, the intelligent device 112 then displays the

selected hypertext document on the digital display screen 105. Upon a cache

hit. no latency is perceived by the user from step 452 to step 466. Process 450

then returns.
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It a cache miss occurs at step 456. then process 450 flows to step 458. At

step 458, if the DTV system of the present invention contains a digital modem, it

can optionally be used to obtain the selected hypertext document from the

5 intemet. Within the preferred embodiment, the DTV system ofthe present

invention. at step 458, uses the digital TV broadcast signal 150 to obtain the

selected hypertext document. At this step, the DTV system monitors the digital

TV broadcast signal 150 until its periodic broadcast transmits the selected

hypertext document. At step 458,.a latency can be detected by the viewer

10 between the request and the display of the selected hypertext document. The

duration of the latency depends on the maximum latency for hypertext

documents as determined by the content provider of the currently tuned

channel. The latency is also determined by the timing of step 458 within the

periodic broadcast of hypertext documents. At step 460 and step 462, the

15 selected hypertext document is located and it is stored within a memory unit of

the intelligent device 112. At step 466, the selected hypertext document is then

displayed on the digital screen. Process 450 then returns.

The provision of the cache memory 102a therefore increases the user's

20 internet connectivity experience, in accordance with the present invention, by

eliminating any perceived latencies for selected web pages that are associated

with a cache hit.

Figure 6 is a flow diagram illustrating the steps within foreground process

25 480 for updating the intelligent filter 300 based on user/viewer behavior. At step
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482, if the currently selected hypertext document is not recorded in the

intelligent filter 300, then it is recorded with an associated initial count (e.g.1 1).

At step 482, if the currently selected hypertext document is already recorded in

the intelligent filter 300, then its associated count is incremented by one. In

5 either case, an identifier of the selected hypertext document is recorded in the

intelligent filter 300. At step 482, ii the intelligent filter 300 becomes filled, as

new hypertext documents are recorded, those recorded hypertext documents

with the lowest count are dropped off. Optionally, at step 482. a timestamp is

recorded with each recorded hypertext document indicating the time and date

10 that the user last visited the web page.

At step 484, the present invention then ranks all of its recorded entries by

count number with those hypertext documents with the largest count placed

higher in the recorded list. At step 486, the present invention then optionally

15 drops off of the recorded list any hypertext document that has not been visited

by the viewer for a predetermined time period. This optional function is

facilitated by the timestamps discussed above.

Figure 7A and Figure 7B illustrate two different versions of background

20 process 500 for filling the cache memory 102a. Process 500a and process

500b are "background" processes in that they operate constantly whether or not

the user/viewer is interacting with the DTV system. Process 500a of.Figure 7A

corresponds to DTV system 170a (Figure 1A) that has one tuner. Process 500b

of Figure 7B is used with DTV system 170b (Figure 1B) that contains two tuners.
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Process 500a of Figure 7A commences at step 502 where the first tuner

130 receives a web page or other hypertext document from the currently tuned

channel of the digital TV broadcast signal 150. The viewer can alter the

5 currently tuned channel at any time while process 500a is operating. During TV

watching periods, the information received by tuner 130 is displayed in real-

time on the display screen 105. At step 504, the intelligent device 112

compares the encoded identifier of the received hypertext document (e.g.. the

web page address) against the identifiers that are recorded in the intelligent

10 filter 300. At step 506, if a match occurs then step 508 is entered, otherwise,

step 502 is entered and this process continues for the next received hypertext

document of the currently tuned channel.

At step 508, the intelligent device 112 receives and stores the current

15 hypertext document into the cache memory 102a. if a previous older copy of the

hypertext document is stored in the cache memory 102a, then at step 508. the

present invention replaces the old copy with the new copy. If a previous same

copy of the hypertext document is stored in the cache memory 102a, then at

step 508, the present invention ignores the current hypertext document. It is

20 appreciated that each hypertext document contains an identifier that can be

used to determine if one hypertext document is the same or an older or a newer

version of another hypertext document. After step 508 completes, step 502 is

entered again to process the next received hypertext document. As described

above, process 500a is limited in that only the currently tuned channel (e.g.. that

25 is also used by the viewer) is used to update cache memory 102a.
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Figure 7B illustrates the steps of process 500b. Process 500b utilizes the

second tuner 132 to update the cache memory 102a by continuously polling the

available channels in a round robin fashion to update the cache memory 102a.

5 In this way, the particular program selected by the viewer does not limit the

scope of information that can be used to update the cache memory 102a. ln

other words, process 500b allows the cache memory 102a to be updated based

on information that is being broadcast over one channel (e.g., using tuner 132)

while the viewer is currently watching a program, or viewing other media

10 information, on another channel (e.g., using tuner 130).

At step 510 of Figure 7B, the present invention receives datacast

information over the channel that is currently tuned by the second tuner 132.

The user/viewer is not allowed to alter the channel being tuned by tuner 132.

15 Only the processor 101 of the intelligent device 112 can alter tuner 132 by

program control. At step 510, a hypertext document is received by the

intelligent device 112 from the second tuner 132. At step 512, the intelligent

device 112 compares the encoded identifier of the received hypertext document

(e.g., the web page address) against the identifiers that are recorded in the

20 intelligent filter 300. At step 514, if a match occurs then step 516 is entered.

otherwise. step 518 is entered.

At step 516, the intelligent device 112 receives and stores the current

hypertext document into the cache memory 102a. If a previous older copy of the

25 hypertext document is stored in the cache memory 102a, then at step 516, the
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present invention replaces the old copy with the new copy. If a previous same

copy of the hypertext document is stored in the cache memory 102a, then at

step 516, the present invention ignores the current hypertext document. It is

appreciated that each hypertext document contains an identifier that can be

5 used to determine if one hypertext document is the same or an older or a newer

version of another hypertext document. After step 516 completes. step 518 is
entered.

At step 518, the intelligent device 112 checks if a predetermined time

10 period has expired. Each available channel is scanned according to process

500b only for a predetermined time period. Once this time period expires, a

new channel is used. At step 518. the present invention determines if the time

period for the currently tuned channel has expired. If not, then step 510 is

entered and the next hypertext document is received from the same tuned

15 channel. In one implementation. the time period is 20 seconds for each

channel but could be any reasonable period or could be programmable or

could vary from channel to channel.

At step 518, if the time period for the currently tuned channel expires.

20 then at step 520 the second tuner 132 is tuned to the next channel and the time

period is reset. Step 510 is then entered to obtain the next hypertext document

from the newly tuned channel. Process 500b repeats in this fashion. It is

appreciated that the user can tune tuner 130 to any channel at any time during

process 500b and this action will not alter the results of process 500b.
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Therefore, process 500b is not limited to the particular channel being watched

by the user (e.g., via tuner 130).

The preferred embodiment of the present invention, an intelligent device

5 within a digital television system for performing background caching of web

pages, is thus described. While the present invention has been described in

particular embodiments. it should be appreciated that the present invention

should not be construed as limited by such embodiments, but rather construed

according to the below claims.
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CLAIMS

What is claimed is:

1. In a digital television system, a method of displaying information comprising

the steps of:

a) maintaining an intelligent filter that records hypertext documents that were

previously accessed by a viewer of said digital television system;

b) monitoring datacast information decoded from a digital television broadcast signal

to identify newly received hypertext documents;

c) storing into a cache memory any of said newly received hypertext documents that

are recorded in said intelligent filter;

d) receiving, from a viewer, an identifier of a selected hypertext document; and '

e) provided said selected hypertext document is located within said cache memory,

accessing said selected hypertext document from said cache memory and displaying said

selected hypertext document on a display screen of said digital television system.

2. A method as described in Claim 1 wherein said step 21) comprises the steps of:

al) receiving and recording identifiers of hypertext documents accessed by said

viewer;

a2) recording a count associated with each identifier received by said step al), said

count indicating the number of times each recorded hypertext document was accessed by

said viewer; and

a3) ranking said identifiers of said intelligent filter based on their associated counts.

'1

_>. A method as described in Claim 2 wherein said step a) further comprises the

step of a4) removing from said intelligent filter any recorded identifier of a hypertext
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document that has not been accessed by said vie\ver for a predetermined time period.

4. A method as described in Claim I wherein said step b) comprises the steps of

bl) tuning a tuner to a selected" channel within said digital television broadcast signal

and receiving datacast information therefrom for a time period;

b2) identifying newly received hypertext documents from said datacast information

of said step bl);

b3) provided said time period expired, updating said selected channel and initializing

said time period; and

b4) repeating said steps bl ) - b3).

5. The method of claim 1 wherein the digital television system is a client-side

digital television system. and wherein in step a) the hypertext documents are based on the

frequency that the hypertext documents were previously accessed by said viewer; and instep

b) the digital television broadcast signal is a received digital television broadcast signal, step

b) fiirther comprising the steps of:

bl) sequentially scanning a first tuner of said digital television system over channels

of said digital television broadcast signal for a predetermined time period for each

scanned channel; and

b2) at each scanned channel. identifying newly received hypertext documents.

6. The method as described in Claim 5 further comprising the step off) using a

second tuner of said digital television system to display contents of a selected channel to said

viewer on said display screen.

7. The method as described in Claim l or 5 wherein said datacast information

comprises a domain of hypertext documents that are periodically broadcast.
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8. The method as described in Claim 6 or 7 further comprising the step of 0

provided said selected hypertext document is not located within said cache memory,

obtaining said selected hypertext document upon its next occurrence within said datacast

information and displaying said selected hypertext document on said display screen of said

digital television system.

9. A method as described in Claim 6 or 7 fimher comprising the step off)

provided said selected hypertext document is not located within said cache memory,

obtaining said selected hypertext document from a digital modem coupled to the word wide

web and displaying said selected hypertext document on said display screen of said digital

television system.

10. A method as described in Claim 6 wherein said step a) comprises the steps of:

al) receiving and recording identifiers of hypertext documents accessed by said

viewer;

a2) recording a count associated with each identifier received by said step al ), said

count indicating the number oftimes each recorded hypertext document was accessed by

said viewer;

a3) ranking said identifiers of said intelligent filter based on their associated counts;

and

a4) removing from said intelligent filter any recorded identifier ofa hypertext

document that has not been accessed by said viewer for a predetermined time period.

1 1. A method as described in Claim 1 or 6 wherein said hypertext documents are

web pages and wherein said identifiers and web page addresses.

12. A digital television system comprising:

a display screen;

a tuner coupled to receive a digital television broadcast signal;
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an intelligent controller coupled to said display screen and coupled to said tuner, said

intelligent controller comprising a processor coupled to a bus and a memory unit containing

instructions that when executed implement a method of displaying information comprising

the steps of:

a) maintaining an intelligent filter that records hypertext documents that were

previously accessed by a viewer of said digital television system;

b) monitoring datacast infonnation decoded from said digital television broadcast

signal to identify newly received hypertext documents;

c) storing into a cache memory any of said newly received hypertext documents that

are recorded in said intelligent filter;

d) receiving, from a viewer, an identifier ofa selected hypertext document; and

e) provided said selected hypertext document is located within said cache memory,

accessing said selected hypertext document from said cache memory and displaying said

selected hypertext document on said display screen.

13. A digital television system as described in Claim 12 wherein said datacast

information comprises a domain of hypertext documents that are periodically broadcast.

14. A digital television system as described in Claim 13 wherein said method

fiirther comprises the step of 0 provided said selected hypertext document is not located

within said cache memory, obtaining -said selected hypertext document upon its next

occurrence within said datacast information and displaying said selected hypertext document

on said display screen.

15. A digital television system as described in Claim 13 wherein said method

further comprises the step of 0 provided said selected hypertext document is not located

within said cache memory, obtaining said selected hypertext document from a digital modem

coupled to the word wide web and displaying said selected hypertext document on said

display screen.
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16. A digital television system as described in Claim 12 wherein said step a)

comprises the steps of:

al) receiving and recording identifiers of hypertext documents accessed by said

viewer;

a2) recording a count associated with each identifier received by said step al), said

count indicating the number oftimes each recorded hypertext document was accessed by

said viewer; and

a3) ranking said identifiers of said intelligent filter based on their associated counts.

l7. A digital television system as described in Claim 16 wherein saidstep a)

further comprises the step of a4) removing from said intelligent filter any recorded identifier

of a hypertext document that has not been accessed by said viewer for a predetermined time

period.

18. A digital television system as described in Claim 12 wherein said hypertext

documents are web pages and wherein said identifiers and web page addresses.

19. A digital television system as described in Claim 12 wherein said step b)

comprises the steps of:

bl) tuning said tuner to a selected channel within said digital television broadcast

signal and receiving datacast information therefrom for a time period;

b2) identifying newly received hypertext documents from said datacast information

of said step b1);

b3) provided said time period expired, updating said selected channel and initializing

said time period; and

b4) repeating said steps bl) - b3).
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proynmm. commercial message. or news
story. Tho system operates with video or
audio pmgrams (15) which an tcceived
thmugl hmaiast. cable or predecorded
media. and which are encoded in either ana-
log or digital fomurs. Tim address of an
online infonnacion ptovidet is enoodad in
a vertical blanking interval or other non-
displayed portion of an eincnmic signal
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displayed or tmnsduoed an a television or
audio sound system (22. 40). The onllnc in-
formation pmvider addres is detected and
decoded from In: electronic sign] and used
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(348. 34a)-
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The present invention relates to an electronic
information access system and more specifically to a
media online services access system which provides

automated access to an online information

provider through an address embedded in an electronic

signal which carries a program segment (e.g., through
television, radio, or audio
medium).

direct,

a pre-recorded video or

EAQK§BQ!!E_Q£_IflE_L!!EHIl9E

Heretofore, media receiving and disp1ay_systems
such as television and radio receivers have been linked
to interactive information

limited ways.
providers in only very

Some systems exist. which permit the

exchange of digital information with the viewer of a
television

program over or in combination with a

television signal, but such systems have provided access

to a single information source available from, for

example, the broadcast or cable television operator. In

such systems, the selection of information services has

been entirely’ within the control of the broadcast or

cable television operator. At the same time, some

television and radio broadcasters have begun announcing
an Internet address for viewer inquiries during the

course of program transmission. Access to this Internet

address requires the user to utilize his or her

computer. No system yet exists which provides automated

and direct user access to online information providers

through an address embedded in a video or audio program
signal. .

The recent explosion in the usage of online

information services through digital‘ networks

the Internet, (R), America online (R) and

Compuserve (R). for example, indicate that the demand

Eor access to readily available up-to—date or detailed
information is increasing. The

program, whether the program is

such as

Prodigy

viewer of a

received

video

through
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broadcast, or cable means or from a pre—recorded medium,
may often seek to
relates to a

discover more information which

topic presented in the video program.
Since television programs and recordings are of finite
length, they do not contain all the related information

which a consumer may wish, and the information contained

therein may not be timely. Therefore, it would be

desirable for there to be a system which automatically
and directly provides access to an online information

provider through an address which can be extracted from

an audio or video program such as a television program,
commercial or news story. with such system, several

benefits would be obtained. For example, adults and

children viewing an educational or historical video

program could easily locate additional materials

provided in text or still picture by the producers of

the video program by accessing more information from the

producers digitally through the online address.

Consumers seeking more information about a specific

advertised product could easily find such information by
accessing the online address of an information provider

designated by the advertiser. News program viewers

seeking specific information from news stories or more

detailed information could easily access

information through an online information

designated by the producers of such program.

The online services access system could be used

to provide still other benefits to consumers, business

owners, and the government. an automobile

manufacturer could make information available directly

to a consumer through an online address embedded in a

video presentation so the consumer could reach its

online site quickly to ask for more information. to
request a test drive. or to purchase parts. Through

such system, a grocery store could advertise and receive
orders through its online site from customers for home
delivery, or for other needs.

such

provider

For example,

shopping A catalog
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retailer could use such system to provide rapid access

to consumers, after airing a comercial, to its catalog
in online form and to enable orders to be placed readily
through its online site. A record company could use
such system to enable customers to order a

while listening to a song or viewing a music video.

Governmnt agencies, e.g., the Internal Revenue service,

military recruiters, or health agencies, for example.

could use such system to provide consumers with readily
available information following the airing of public
service announcements

recording

regarding regulations, programs,

or public health concerns, e.g., cancer, AIDS. and heart

disease. Educators and students could use such system

to obtain more detailed or up-to~the-minute information

from online bulletin boards and databases regarding

topics presented in a video program, even though the
program was recorded some time in the past.

Systems exist at present in which digitally

encoded information is transmitted and received through

a modified video signal of a conventional television

transmission. For example, a system is described in

U.S. Patent No. 4,894,789 wherein a digital information
transmitted during the vertical blanking

interval of an "analog broadcast television signal and
decoded and displayed on the television

addition to the analog broadcast video signal.

U.S. Patent No. 5,128,752 describes a system in
retailer broadcasts

screen in

which a information for reception

upon a conventional television set "regarding products

available through a central location. The system

includes a decoder for displaying the product

information on the television screen, and also a token

generator for producing tokens, at the user's option, to

be redeemed when a product is purchased.
information includes data

The broadcast

related to token redemption

and value considerations available upon purchase of the
product.
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U.S. Patent No. 5,285,278 describes a system in

which coupon~related digital information is received

from a transmitted television signal through a decoder.

The decoder records the coupon-related data for later

readout and redemption when a product is purchased.

U.S. Patent No. 4,905,094 (“the
describes an interactive cable

which a subscriber

connection to a

‘O94 Patent‘)

television system in

to a channel and requests

remote. location by either dialing a

predetermined telephone number or accessing a
When the system

the television set displays the frame of

(and possibly accompanying audio information)

describing products or services which may be viewed and

purchased. The "094 Patent does not describe the

extraction of encoded address information from the

television signal, or a system enabling a television

program viewer to access online information providers by

tunes

cable

television channel; identifies the
subscriber

video

establishing connection automatically through such
extracted address.

Thus, systems exist which are capable of

providing interactive user access through a broadcast or

cable television signal. such systems are

the access they provide to information

sources directly available through the unitary cable or
broadcast provider. By contrast, the present invention

facilitates direct automated user access to an unlimited

number of online information providers through provider

addresses which are embedded in the electronic signal

which carries an video or audio program.

Accordingly, it is an object of the invention

to provide a system for extracting an address of an

online information provider from an electronic signal

which carries an video or audio program.

It is a further object of the invention to

provide a system which indicates to the program user

(i.e., viewer or listener),

However.
limited in

after extracting an online
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information provider address, that more information is
available.

Still another object of the invention is to

provide an automated system which,

single user command. directly and automatically
establishes a digital connection with an online

information provider through an address extracted from
an electronic signal which carries a video or audio
program.

upon receipt of a

Another object of the invention is to provide a

system which converts information signals received from

an online information provider to a form capable of

being displayed on a conventional reproducing system
such as a television set.

These and other objects are provided by the
online services access system of

invention. '
media the present

§HMMBBX_QE_Ifl§_lE!§EIlQE

The media online services access system of the

present invention provides a system and process which

links video and audio program content with online

information signal content. The system provides

heretofore unattained direct automated user access from
a media program such as a

television radio (audio)

information provider through a
media program.

signal

received or pre—recorded

signal to an online

link provided in the

The access system receives an electronic

representing a video or audio program or a

combined audio/video program from an "available medium

(e.g., broadcast and cable television and radio. or a

pre—recorded medium such as a tape or disc). Embedded

in the electronic signal, for example, in the vertical
blanking interval, or otherwise encoded in the

electronic signal in such manner as not to interfere

with the displayed image, is information signal
an electronic address of an online

information provider.

OI

an

representing

The online information provider
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can be any one of millions of interactive information
providers‘ which can be

digital for example, a publisher

who is available through the Internet for interactive

transactions.. As the media program is received for
reproduction on a video display or audio sound system,
the access system extracts the embedded electronic
address for use in directly accessing the online
information provider at the selection of the user.

Preferably. the address is stored at the time

of extraction, for use in accessing the__ online
information provider at the selection of the user: The

duration in which an extracted signal address is stored
may be relatively short, as in the case where the

address is transmitted and refreshed continuously or at
very short intervals, e.g.. once per each frame of a

video signal, or it may be longer, as when an address is

transmitted only at selected intervals of a program.
Upon successfully

accessed through exchange of
information signals.

extracting an electronic

address, the access system provides a indicator signal
to the user that more information is available. The

indicator signal may take the form of a message
displayed on a video screen, or other indicators such as

a light. a sound or a wireless tactile indicator. e.g.,
vibrating wristband or clip-on unit. Alternatively, the

video or audio program may contain a logo or message to
be displayed for the user at points in the program which
coincide with the presence of an embedded online

information provider address, which, in such case, would

eliminate the need for the access system to incorporate
specific structure to provide indication to the user, in

response to successful extraction of an online provider
address.

After receiving the indicator signal,‘ if the
user desires more information, the user

access to the online information provider

command to the access system, e.g.,

may request

through a

through pushbutton,
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user control keypad, voice command,

touchscreen, or other such input.
mouse. touchpad,

Upon receiving such

command. the access system automatically establishes a

digital comunication link with the online information

provider through transmission of a signal containing the
extracted address. Preferably, upon establishment of

such communication link, the access system enables
interactive communications with the online information
provider.

In another embodiment of the

address can he used
invention. the

extracted without first being
stored, as in cases where a connection already exists
between the access system and a network;
connection exists, the

Where such

access system provides an

indicator signal to the user upon successful extraction

of an online information provider address. However, in
this embodiment, the access systeuu waits to receive a

user comand to initiate access, and only after

receiving such command does the access system extract

the next received address from the electronic signal and

use it to establish a direct connection to the online
information provider.

In a preferred embodiment, after accessing an

services provider. the access system receives

information from the online information provider and

processes it for reproduction on a video or audio

reproducing system. For example, the information can be

displayed on the television screen in place of the

television broadcast signal, on a separate computer
monitor or other display device, or together with the

television broadcast signal in a picture—in—picture
In this way, the user can fully explore all of

the related information available from the online

information provider. Preferably, the access system is
provided with hardware to reformat the

information signal for display upon an

online

format.

received

otherwise

incompatible system, for example. to convert a digitally
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encoded video signal to an analog signal for

reproduction on a conventional television set.

Preferably. the access system is also provided with

10

15

20

25

30

35

hardware for receiving and processing user comands for
transmission to the online information provider for

providing user communication transactions with the
provider.

DE WI

FIG. 1 is a block and schematic diagram

illustrating the online services access system in
accordance with the present invention.

FIG. 2 is a block and schematic diagram of an

access controller used in the online access system of
FIG. 1.

FIG. 3 is a block and schematic diagram of

another embodiment of an access controller used with a

computer in accordance with the present invention.

ED DE F F MBODI

An online services access systenu according to

the present invention is illustrated in FIG. 1.

Referring to FIG. 1, the online services access system

includes controller 10 which incorporates all
components necessary to provide online access and to
access received online

BCCBSS

information signals. Access

controller 10 is constructed to receive an electronic

signal 12 from a broadcast, cable or prerecorded medium

program in conventional form from a video signal source

14. Video signal source 14 can_ be selectively
switchable to provide output from a channel selector 16

connected to a cable or broadcast video input 15 or from

a video playback system 18 which may be. for example. a

videocassette recorder or an analog or digital videodisc

device. It will be appreciated that channel selector 16

may be provided in a unit separate from playback system

18, or within access controller 10 itself.

Alternatively, access 'controller 10 can be ‘constructed

to receive and decode program signals at radio frequency
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as received from a broadcast or cable video source, or
as downconverted to baseband, by for example, the front
end receiving circuitry of a video cassette recorder or
digital video disc device. It will also be appreciated
that the function and results provided by access
controller 10 are not dependent upon which of many
available playback systems is connected thereto, whether
such systems are analog or digital in format, or whether
such playback systems operate upon videotape, audiotape,
or disc media.

Access controller 10 is connected via a primary
signal line 36 to a conventional reproducing

system 22 such as a television set, and is optionally
connected through a second output signal line 38 to a

high resolution system 40, such as a
computer monitor. In addition, access controller 10 is

connected to a public or private network 30 through an
information signal carrier 32. e.g.,

coaxial cable. fiber optic link, cellular,
radiotelephone, or satellite link. Network 30. which
may be any private or public local area network or wide

area network such as an office network, company network.
public Internet or circuit—switched network is used to
route address and information signals between access

controller 10 and a selected one of a plurality of

output

reproducing

telephone line,

online information providers 34a, 34b, 34c, . . . 34n.
Access controller 10 receives from the online
information- provider, through network 30. information
signals having a video or audio program content and
selectively provides, through appropriate conventional
processing, a conventional program‘ signal or a high
resolution signal for reproduction upon standard

reproducing system 22, or high resolution reproducing
system 40, respectively.

The internal construction of access controller
10 is described with reference to FIG. 2. ACCESS

controller 10 is provided with an address extractor 42
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which receives the electronic signal 12. Address

extractor. 42 includes hardware and/or software to
detect. decode and store an address which ‘has

embedded in a video or audio program signal.

been

in conjunction with an analog video signal,
extractor 42 may be constructed to detect a digital

address which is transmitted during a vertical blanking
interval or other portion of a conventional video signal
in such manner that displayed image quality is not

affected. For example, the address signal can be

transmitted during a portion of a video signal such as

in the vertical interval, in sync or through changes in
the luminance or chroma signals.
is constructed to

Address extraction 42

electronically store, e.g., via a

register or memory device (not shown), the detected

address for use in accessing the online services

provider at the selection of the user. The address

signal may be transmitted at very short intervals, e.g.,

once for each frame of a video program-such that storing

and refreshing of the extracted address signal occurs at

very short intervals. Alternatively. the address signal

may be transmitted at longer intervals, i.e., at

discrete intervals in a program such that the duration

in which an extracted address signal is stored is much

longer. _

In such cases in which video or audio program

is encoded digitally. address extractor 42 may be
constructed in any of several existing ways to detect an
address signal which is received in conjunction with a

digitally encoded video or audio electronic signal 12.
The details of the construction of address extractor 42

are well known in the art and need not he described in
further detail.

Address extractor 42 has an output connection

indicator signal generator 46. The

generator 46 the user

to an

signal
indicator

thatsignals more

 

address.
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information relating to the program is available. such
information being accessible through an electronic
address when address extractor 42 has decoded such

address from the electronic signal 12. Indicator signal
generator 46 causes, for example, a video image 20
(e.g., picture within picture. logo, or icon)

online provider has been stored and that additional
information is available. Instead, or in addition to

such visual display, indicator signal generator 46 may
signal the user by activating a light 24 or other visual
indicator located on an exterior panel of access
controller 10 or of reproducing system 22.

Alternatively, indicator signal generator may cause a

sound to be produced on a speaker 26 of reproducing
system 22. or by a speaker 28 provided in access

controller 10. Here again, the design of indicator

signal generator 46 is well known in the art.

Access controller 10 is provided with a user

input interface 56 for receiving a user command which

automatically initiates establishment of a direct

digital communication link to an online information

provider through an address detected from the electronic

signal 12 by address extractor 42 and permits
interactive communication between the user and the

online information provider. It will be appreciated
that many conventional input interfaces are well suited
for

use as user interface 56 because of their

compatibility with conventional television and audio

sound systems. Among such input interfaces are

infrared. radio and audio frequency interfaces which

decode single key or multiple key sequence input from a

wired or wireless remote user control. Preferably, user
input interface 56 detects when a special purpose button

on a remote user control has been pressed and provides a

responsive signal which automatically causes the stored
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address of the online provider to be retrieved and

transmitted. User input interface 56 can also be

10

15

20

25

30

35

constructed to detect when a special sequence of keys
has been pressed on a conventional user control (e.g., a
sequence such as "ENTER," 'ENTER." '+VOLUME')

enable interactive communication with the

information provider. Alternatively, user

interface 56 can be implemented by

microcomputer type user interface. e.g.. mouse,
touchpad, touchscreen. trackball, joystick, pushhutton,
eraser head, or other such device. Preferably, user

interface 56 is constructed to provide and receive

transmission of digital information signals

modem 54 to the online information provider, thereby
enabling user access with the online

provider for conducting detailed information searches,

conducting transactions, and sending or posting messages
to the accessed provider. ,

Access controller 10 is provided with a modem

54 for transmitting and receiving digital

signals between access controller 10 and public

switching network 30 through an information signal

carrier 32. modem 54 demodulates incoming
information signals and outputs them to processor 58

which extracts a and/or an audio signal 38.

Preferably, access controller 10 includes a signal

converter 62 for adjusting or converting an incompatible

signal for display upon conventional reproducing system
22. such as a television set, either in place of the

television signal, superimposed over the television

signal, or in picture-in-picture format, as controlled

by the user. Alternatively. processor as provides the

video signal on line 38 to a high resolution reproducing
system 40, such as a computer nwnitor. Indicator signal

generator 46 may also incorporate a switch (not shown)

which automatically switches off the primary output

and to

online

input

any appropriate

through

interactive

information

line

video

signal 36 whenever a signal appears at the output of
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signal converter 62. In this manner. information

signals received from online information providers will

be automatically displayed on conventional reproducing
system 22 in place of the ordinarily displayed video

signal 36. Processor 58 can also receive the input
video or audio electronic program signal through a line

55 output from address extractor 42 (although direct

connection of the electronic signal line 12 is

possible). In this manner, processor 58 may be
constructed to operate upon the video or audio signal in

conjunction with information signals received from an

online information provider to generate a "picture
within picture” signal for

reproducing system 22.

The operation of the system will now be

described. An electronic signal 12, such as a signal
from a video or audio program from channel selector 16

or playback system 18, e.g., prerecorded videotape, or

an analog or digital video disc, containing an embedded

signal representing the electronic address of an online

information provider in the blanking interval or other
non-displayed portion of the electronic

received by address extractor 42.

signal 12,
stores a

display upon conventional

signal_l2 is
From the electronic

address extractor 42 detects. and

digital address of the online services

provider, if any such address is embedded therein. If

an address is successfully decoded and stored, address

decodes

extractor 42 activates, through signal line 44,

indicator signal generator 46. Indicator signal

generator 46 then produces an indicator signal and

overlays or encodes it onto a conventional program

signal 36 to be displayed or transduced by conventional

reproducing system 22. Alternatively, indicator signal
generator 46 produces a signal on line 50 which

activates a special purpose indicator, e.g..
illuminating a light .24 or producing a. sound on a
speaker 28 of access controller 10.
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If the user wants to access the online
information provider, the user gives such command to
access controller 10 by. for example, pushing a special
button on his or her remote control device. The remote
control device command signal to user

interface 56 which receives the command signal. User
interface 56 in turn, produces a signal which is applied
to address extractor 42 to retrieve the stored address
of the online information provider.

software or hardware control.

transmits a

Under appropriate

the address is transmitted

via modem 54 over network 30 to an online information
provider, e.g.. 34c.

Once access to the online information provider
has been established. access controller 10

automatically receive digital information signals
through modem 54 from the online information provider.

Received information signals by
processor 58 for displaying upon conventional TV

reproducing system 22 or high resolution reproducing
system 40, e.g., a computer monitor or other display
device. Preferably, received signals which are

incapable of being directly displayed upon conventional

reproducing system 22. e.g.. a conventional television

set, are converted by a signal converter 62 for display
thereon. Information signals received from an online

information provider may be displayed as still or moving
images in place of the ordinarily displayed video signal
on the conventional reproducing system 22, or may be

displayed as part of a ‘picture within picture‘ display
in conjunction with the ordinarily displayed video
signal on conventional reproducing system 22 or on the

computer monitor 40 or other display device.

After access has been established, user

received through ' user interface 56 are

transmitted as information signals through nndem 54 to
the online information provider,

can

are operated upon

comands

thereby providing

interactive user access with the online provider and
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enabling searching for detailed information, conducting
transactions, sending or

accessed provider and any
posting messages to the

other actions that can

ordinarily be conducted through an online connection.
Another embodiment of the

illustrated in FIG. 3. FIG. 3 shows an embodiment which
operates in conjunction with an available computer 164.

invention is

In this embodiment, access controller 110 does not

require an internal processor or modem because. such

functions are provided by a computer 164 attached
thereto. In addition, computer 164 also provides a

monitor and audio reproducing components which function

as high resolution reproducing system 40. Address

extractor 142, indicator signal generator 146, and user

input interface 156 of access controller 110 are

connected through an output interface 166 for providing

decoded address output, indicator signals, and user
commands, respectively, to computer 164. In other

respects, access controller 110 is connected to receive

an electronic signal 12 and provide a conventional

program signal 122 and a signal 150 to indicator 124 or

indicator 128. in like manner as in the self—contained

embodiment of access controller 10 described in the

foregoing (FIG. 2). It will be appreciated that the

computer supported embodiment of the invention (FIG. 3)

provides the same function and operates in essentially
the same manner as the self-contained embodiment (FIGS.
1-2) and need not be described in any further detail.

In still another embodiment of the invention.

with reference to FIGS. 1-3, a connection to network 30

is maintained continuously by access controller 10

through modem 54 or the modem provided in computer 164.

This embodiment will be described with reference to the

access controller 10 in FIG. 2. although the

skilled person in the art will readily understand the
structural modifications required for

shown

operation in

accordance with the access controller shown-in FIG, 3,
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In this embodiment, address extractor 42 detects and

decodes an online information provider address embedded

in the video or audio program signal, but does not store
the address.

As described in the foregoing embodiments of

the invention, address extractor 42 provides a signal to
indicator signal generator 46 when it successfully
detects an online information provider address in the
electronic signal. Address extractor 42 detects and

decodes the embedded address and passes it to modem 54.

Modem 54. in turn. only uses the extracted address if it
has first received a user command to initiate access to

the online information provider. It will be appreciated
that this embodiment of the invention can be used with a

video or an audio program signal wherein the online

information provider address is frequently or

continuously transmitted.’ Modem 54 is provided with
hardware and/or software ‘to automatically establish,

upon receiving a user command to initiate online access,

a direct digital communication link with the online

information provider associated with the next received
online information provider address.

As an example of the operation of this

non-address storing embodiment of the invention, a video

or an audio program signal frequently
transmitted embedded signal containing an online

information provider address is received through line 12
by address extractor 42. Address extractor 42 detects

and decodes the online information provider address, but

does not store it before passing it to modem 54.
54 does nothing with the online

having a

Modem

information provider

initiate access has

first been received from user interface 56. If such

user command has been received, modem 54 transmits a

signal over network 30 using the next received address
link with the

The function and operation

to establish a digital conmmnication

online information provider.
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of the non—address storing embodiment is otherwise the

same as "in the other described embodiments of the
invention and need not be described in any further
detail.

In yet another embodiment of the invention.

automated direct access to online information

providers is achieved without incorporating an indicator

signal generator 46, 146 (FIG._ 3) into the access

controller 10. In this embodiment, the video or audio

1158!‘

program as produced incorporates a visual or auditory
indicator, such as a logo or message, which is

automatically displayed or sounded by conventional

reproducing system 22 and/or high resolution reproducing‘
system 40 during portions of the program when an online

information provider address is present in the

underlying program signal. Through the
visual or auditory indicator, the user is made aware of

the availability of the online information provider

address, Therefore, in this embodiment of the

invention, address extractor 42 may be constructed and

used in a manner so as to detect and decode an embedded

online information provider address only after receiving
a user command to access to the online

information provider. The skilled person in" the art

will appreciate that this embodiment of the invention

operates in other respects as in the other embodiments

of the invention described in the foregoing and need not
be described in further detail.

While the

electronic

initiate

invention has been. particularly

described and illustrated with reference to preferred

it will be understood by -those

‘skilled in the art that changes in the above description
or illustration may be made with respect to form or

detail without departing from the spirit and scope of
the invention.

embodiments thereof,
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l. A method of providing to a user of online

information services, at the time of viewing a video

represented by an electronic signal, direct

digital communication access to an online information

provider through a link provided in said video program,
comprising:

program

electronically extracting an address

associated with an online information provider from an

information signal embedded in said electronic signal;

indicating to the user that an address has

been extracted permitting communication with an online
information provider; and

automatically using said extracted

in response to a user initiated command. to

establish a direct digital communication link with the
online

address,

information provider associated with said
extracted address.

2. The method in accordance with Claim 1

further comprising using said direct communication link

,to provide interactive exchange of information between

said online information provider and the user. _
3. The method in accordance with claim 1

wherein said step of indicating includes producing a

visual indication to be displayed on the system wherein
said program is displayed.

4. The method in accordance with Claim 1

wherein said step of indicating includes producing an

auditory indication to be sounded on a speaker where an

audio portion of said program is reproduced.

5. The’ method in accordance with Claim 1

wherein said step of indicating includes activating a

sensory indicator on a system separate from that on

which said program is reproduced.
6. The method in

step of

accordance with Claim 1

wherein said indicating further includes

indicating that more information relating to the content
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of said video program is available through said
extracted‘addrass.

7. A method of providing online information

services to a user of such online services, comprising
the steps of:

providing an audio or video signal having
an embedded information signal representing the address
of an online information provider; '

extracting and storing the address of said

online information provider from said audio or video
signal:

automatically using said stored address,

in response to a user initiated command, to transmit a

signal to connect said user with the online information

provider associated with said stored address; and

receiving online information signals from
said online information provider.

8. A method of providing to a user of online

information services. at the time of viewing a video

program represented by an electronic "signal, direct

digital communication access to an online information

provider through a link provided in said video program,
comprising:

indicating to the user that an address is

available for extraction from said electronic signal
which permits communication with an online information
provider:

automatically electronically extracting,

in response to a user initiated comand, an address

'associated with an online information provider from an

information signal embedded in said electronic signal,
and using said extracted address to establish a direct

digital communication link-with the online information

provider associated with said extracted address.

9. A media online services access system for

providing to a user of online information services,

while viewing or listening to a video or audio program
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represented by an electronic signal, a direct digital

comunication link with an online information provider
through a link provided in said

comprising:
electronic signal,

electronic detecting means for extracting
associated with online information

from an information signal embedded
electronic signal;

address

-provider

8!‘! an

in said

means for indicating to the user that an

address has been extracted which permits communication
with an online information provider; and

means to a user initiated

command for automatically establishing a direct digital

communication link with the online information provider
associated with said extracted address.

10. The media online services access system in

accordance with Claim 9 wherein said program is a video
program, further comprising:

responsive

means for receiving an information signal
from said online information provider;-and

means for displaying an image

detected from said received information signal.

11. The media online services access system in

accordance with Clahn 9 wherein said indicating means

comprises a visual indicator displayed on a system on
which said program is displayed.

12. The media online services access system in

accordance with Claim 9 wherein said program is an audio
program.

signal

13. The media online services access system in

accordance with Claim 9 further comprising a user

control device coupled to said system to permit said
user to interactively communicate with

information provider.

said online

14. The media online services access system in

accordance with claim 9 wherein said means further

includes means for indicating that more information
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