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PERSONAL VIDEO RECORDER FOR HOME 
NETWORK PROVIDING FILTERING AND 
FORMAT CONVERSION OF CONTENT 

RELATED APPLICATIONS 

[0001] This is a continuation-in-part of application Ser. 
No. 10/ 977,634 ?led Oct. 29, 2004 and incorporated herein 
by reference. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of Invention 

[0003] This application pertains to a personal video 
recorder (PVR) coupled to one or more rendering devices 
and method of operating the same for receiving, processing, 
and presenting content responsive to the capabilities and 
limitations of the rendering device, as Well as user prefer 
ences, and other criteria. 

[0004] 2. Description of the Prior Art 

[0005] Presently, content of various kinds can be received 
over various channels and presented in various formats. One 
problem that still persists in this ?eld pertains to the fact that, 
in some instances, content receivers and other similar 
devices are unable to process content because of their 
speci?c capabilities and limitations. That is, certain content 
receivers are suited to process only certain types of content, 
and can either present or render other types of content very 
poorly, or cannot present them at all. For example, a user 
may have as a receiver a relatively inexpensive desktop 
computer With a simple, loW de?nition (e.g., 600x800 
pixels) black-and-White monitor and no speakers. 

[0006] This receiver does not have the capability of 
receiving or playing a program comprising HD video and 
6-channel sound. 

[0007] Another user may have a receiver such as a PDA 
incorporated into a WristWatch that has the capability of 
receiving only text messages. This type of receiver device 
cannot, by itself, process content With non-textual materials, 
such as still or moving images, or even sounds. 

[0008] In other instances, a user may have a device 
capable of receiving various types of content but at least in 
some instances, he may be interested receiving only content 
having a certain format and not others. For example, a user 
of a cellular telephone may be interested in receiving text 
messages While attending a meeting, even though the cel 
lular telephone may have the capability of receiving audio 
programs, or even still or moving images. Similarly, a 
visually impaired user may require that visual and/or textual 
content be presented as audio signals. Similarly, the driver of 
an automobile may Want to receive at times content only in 
the form of audio. At other times, other passengers Within 
the same vehicle may Want to get content of other kinds of 
as Well. 

[0009] Another problem is that devices are often unable to 
determine user preferences. In some situations, the user 
himself may prefer to receive, store, or play only certain 
types of content and not others. For example, a user may 
only be interested in neWs segments that relate to a certain 
topic, such as gardening, but is unable to have player devices 
automatically extract and present only those segments of 
interest in a larger video program. In another example, 
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similar to e-mail ?ltering, a user may Wish to establish 
different rules for playing content, such as “vieW ASAP” or 
“route content X to folder Y for later examination and 
possible playback”, and the like. 

[0010] Yet another problem is that consumer devices must 
typically be targeted at rather loW price points, and as such 
may not incorporate poWerful processing capabilities. In 
these and other cases, and for other reasons such as provid 
ing better quality of service and reducing the traf?c in 
content delivery netWorks, it may be desirable to shift the 
burden of content ?ltering to devices Within the delivery 
netWorks themselves. 

[0011] For example, so-called “content smart sWitches”, 
such as the Cisco CSS 11000 series, can access information 
deep in TCP and HTTP packet headers, including, for 
example, the complete URL and “mobile” cookies that 
change location Within the header betWeen content requests, 
to select the best site and server to ful?ll customer infor 
mation requests. 

SUMMARY OF THE INVENTION 

[0012] The system described in this application includes 
?ltering (transforming, or even just discarding) multimedia 
information, based not only upon such descriptors as trans 
port-level packet headers, URLs, or cookies, but also upon 
What is normally considered the application level data Within 
the packets. The invention describes such ?ltering and 
related processing in accordance With the receiving device 
and/or user capabilities and/or user preferences, using a PVR 
as the ?ltering means. 

[0013] The invention also includes optionally locating 
such ?ltering capability Within devices that reside Within the 
content delivery netWork, (as “part of the netWor ” and/ or as 
third party servers) Wherein said devices act as “mediators” 
that ?lter content based upon tags and/or user and/or device 
capabilities and/or user preferences. 

[0014] In one embodiment, the content being ?ltered is a 
Web page that may contain either subject matter that is 
desirable or subject matter that is not desirable at least for 
some of the users. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] FIG. 1 shoWs a general block diagram of a system 
according to this invention With different types of content 
from different sources being received, processed, and pre 
sented to a user; 

[0016] FIG. 2A shoWs a system constructed in accordance 
With this invention that is incorporated into a “minivan” 
motor vehicle; 

[0017] FIG. 2B shoWs a system constructed in accordance 
With this invention that is embodied as a multimedia home 

netWork; 
[0018] FIG. 2C shoWs a block diagram of a block diagram 
of a player implemented in a PDA or cell phone; 

[0019] FIG. 3 shoWs a How chart for the operation of the 
device of FIG. 2A; 

[0020] FIG. 4 shoWs a table indicating characteristics of 
various receivers; 
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[0021] FIG. 5 shows a How chart for an alternate mode of 
operation of the devices of FIGS. 2A, 2B; 

[0022] FIG. 6 shoWs a How chart illustrating hoW content 
is received and processed; 

[0023] FIG. 7 shoWs a How chart ofa typical process for 
handling and rendering content by the devices of FIGS. 2A, 
2B, 2C; and 

[0024] FIG. 8 shoWs an embodiment of the invention 
Wherein content is ?ltered by a personal video recorder. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0025] In this application, “content” refers to the Wide 
variety of types or kinds of media used to transmit infor 
mation and entertainment to people, such as still photo 
graphs, motion pictures, videos, audio, text, graphics, draW 
ings, and multi-media combinations of these. “Content” is 
meant to broadly describe media data independent of physi 
cal or logical data format or method of distribution or 
reception. Content types may be in any physical or logical 
formats, such as JPEG photographs, MPEG video, audio 
signals (that could be analog or digital, and may be in a 
number of different presentation formats, e. g., mono, stereo, 
multi-channel, MP3), HDTV, DVD-Video, HTML or any 
other format used to describe, contain or otherWise convey 
media data. Finally, content is meant to include both cohe 
sively or continuously presented media data, such as a mixed 
audio-video presentation such as a TV neWs program, as 
Well as selected portions or excerpts, re-edits of otherWise 
larger or longer presentations, such as the audio portion, or 
certain non-contiguous snippets or extracts of a larger TV 
shoW. Content may be analog or digital. 

[0026] Content may be delivered using any transfer 
method, including recording on a physical storage or por 
table means such as optical disc or cassette tape, by net 
Works such as the Internet or other online services, and by 
broadcast such as cable, telephone lines, cellular telephones, 
satellite communications and various other communication 
channels. These channels provide diverse means by Which a 
large variety of content from various locations and sites can 
be accessed. Furthermore, content may be formatted for 
delivery as a single discrete digital ?le, in analog form, in 
several discrete segments or by streaming such as Intemet 
based digital radio. 

[0027] A user site is a physical location (that is not 
necessarily stationary) equipped With a system for receiving, 
processing and rendering content. As described more fully 
beloW, the system at each site consists, in most embodi 
ments, of several devices cooperating to perform one or 
more of the functions described in order to receive, process 
and render content to one or more users. 

[0028] Content can incorporate or be associated With one 
or more tags or other similar means that includes relevant 
information. For example, the tags may provide information 
about the subject matter of the content and/or its type and 
form of presentation (e.g., Whether the content is an audio 
visual presentation of a Wagnerian opera, an aural sports 
report, a text With stock prices similar to a ticker tape, etc). 
Thus, tags may include data identifying the content by 
subject matter, title, author, actors, location, etc., the type of 
content (e.g., Whether the content is a multi-media presen 
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tation suitable to be shoWn on an HDTV or black-and-White 
text that can be displayed in a tiny screen), the type of 
transport medium (e.g., a Sony DVCAM digital video tape, 
standard DVD disc, streaming audio, etc) and the type of 
content format (e.g., an MPEG Audio Layer 3 music ?le or 
an Advanced Audio Codec music ?le). Alternatively, some 
of the information such as the type of transport medium or 
content format, can intrinsically provide additional informa 
tion, such as picture resolution, frame rate, and other factors. 

[0029] The content tags may also include indicia such as 
a rating indicating Whether the content contains material in 
accordance With user preferences (for example, materials 
related to violent or sexually explicit activities). As dis 
closed in my US. Pat. No. 6,351,596, content can also be 
partitioned into several segments, such as scenes, and each 
segment can be associated With its oWn rating tag. 

[0030] Tags may be embedded in analog mediaifor 
example, in the vertical blanking interval of an NTSC video 
signalior in Wholly digital media, such as in a header to a 
content ?le, or in a separately provided ?le, or incorporated 
Within the content object itself, eg as stegotext or a Water 
mark. 

[0031] Devices that play content may use the tags to affect 
hoW and Whether the content is processed, stored, presented, 
or played. Examples of this are digital video recorders such 
as the TiVo Series2 DVR and the Scienti?c Atlanta Explorer 
8000 DVR. In general, these devices can automatically 
collect and store broadcast programs that meet user criteria, 
such as storing all received broadcasts that include the actor 
Rutger Hauer or storing all ?rst-run episodes of the cable 
television program “Six Feet Under”. 

[0032] As disclosed in US. Pat. No. 6,351,596, a user or 
content receiver player may revieW rating tags prior to 
processing, storing, or playing content. A receiver may be 
provided that can be con?gured to collect for play or storage 
content With desirable ratings or tags, and to reject content 
With undesirable ratings or tags. In the case of content With 
ratings or tags for different segments, a receiver may be 
con?gured by a user so that it plays only the segments of the 
content that have acceptable ratings or tags. Another Well 
knoWn example of this is the “parental lock” feature of 
certain televisions or other video vieWing devices, Which is 
intended to prevent children from seeing content unsuitable 
for minors. 

[0033] In accordance With this invention, in the present 
system content undergoes several transitions or steps. All 
content originates from a respective content source and is 
ultimately distributed to a user or users at one or various user 

sites. In one embodiment, at each user site, the content is 
received, processed, and then rendered in a form perceivable 
by the user(s), in accordance With the content’s character 
istics that can be determined implicitly from content and/or 
metadata or additional tags. In another embodiment, content 
is received from the content source and processed at a 
remote site before being forWarded to a user site, Where it 
optionally undergoes further processing before being ren 
dered. Tags are signi?cant because they provide information 
that enables the system to more ?exibly and poWerfully 
handle the content, including various functions such receiv 
ing, ?ltering, selecting, storing, prioritizing, transforming, 
rendering, and presenting the same in light of speci?c 
attributes, directions, rights, preferences, etc., in the tags. 
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For example, in a player similar to that discussed in my US. 
Pat. No. 6,351,596, tags can be used to skip undesired parts 
or play only desired parts of a program. In another embodi 
ment, tags can specify playback at a later time, repeated 
playback of certain program segments, interposing of seg 
ments of other programs from local or remote sources, or the 
like, or any other nonlinear player actions beyond playing a 
program linearly from beginning to end. 

[0034] For example, tags may be employed to cause a 
processor to transform incoming digital video content form 
MPEG4 to MPEG2 format. In another example, tags may 
specify that the incoming information should be converted 
from text to speech or vice versa. In yet another example, a 
tag could specify that the incoming video should be sum 
mariZed (only the highlights, e.g. ‘thumbnail’ frames of 
video from longer programs, or a line of text from longer 
text for presentation) before being sent to the player and 
thence to the user. 

[0035] In another example, tags may be used by the 
receiver to reject content based upon user preferences. Tags 
may also be used to cause the receiver to “retune” to a 
different information stream, including selecting a sub 
stream of an incoming digital stream and/or retuning in the 
classical sense of monitoring a different frequency band. In 
fact, multiple tuners or other receiving means could monitor 
and record multiple channels or ‘information streams’ simul 
taneously, eg the neW Sony Vaio shoWn at CEATEC 
recently that can record seven television channels simulta 
neously. 
[0036] A tag may cause both the receiver and player to 
operate in synchronism, to achieve the effect of, for 
example, “splicing together” a program from segments from 
different information sources. For example, several incom 
ing programs may have segments that are tagged as being of 
interest for Bob Dylan fans. The user site has a digital token 
identifying the user as a Bob Dylan fan. Therefore, at the 
user site, the receiver and player cooperate to record and 
splice together segments from different programs Which 
have the Bob Dylan tag discussed above. In this case, a 
match betWeen tag-token associated With the user site and 
tags from content from different sources drives the process 
ing of the content. Some of the tag-assisted processing may 
be conditioned on certain events, e.g., of the form “if then” 
or “if and only if then” etc. A token may denote age, genre 
preference, rights, privilege, preferred source(s), preferred 
media type (eg mono), etc. 

[0037] FIG. 1 shoWs a system 100 for receiving, process 
ing and presenting content responsive to speci?c device 
capabilities and limitations, user capabilities and limitations, 
user preferences, and other criteria. As indicated in the 
Figure, content originates from a plurality of sources 102. 
The sources save content of various types, including text, 
music (sound), TV shoWs (audio/visual), movies, radio 
neWs, etc. 

[0038] The content is provided to several distribution 
channels 104 that may include Internet, Intranet, channels, 
cable netWorks, WiFi, Bluetooth, broadcasting over the air 
or via a satellite netWork, etc. All these distribution channels 
transmit the content to the user sites 106 electronically. The 
distribution channels 104 may be one-Way, such as in 
terrestrial analog broadcasts of TV or radio, and they may be 
tWo-Way, such as With Wired or Wireless Internet access via 
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DSL, cable, or “plain old telephone services” (POTS). In the 
case of tWo-Way channels, content may be actively searched 
for and “pulled” by the user site 106 in response to search 
criteria. In other instances, the content is pushed by mass 
broadcast to the user sites. Typical push-type channels 
including broadcast channels. 

[0039] Another means of distribution includes recording 
the content on a physical medium and transporting the 
medium to the user site 106. 

[0040] The user site 106 includes one or more devices that 
perform three functions: receiving the content from the 
distribution channel, processing the content and rendering or 
presenting the content in a manner that is perceived by the 
user. FIG. 1 shoWs sources 102 of content, content distri 
bution channels 104, and a site 106 With reception devices 
108, processing devices 110, and rendering devices 112 
performing these functions. In some embodiments, each of 
these functions is performed by a separate device. In other 
embodiments, for example, tWo or even all three functions 
are combined in a single device. For example, the user site 
could include a home computer With the receiver device 
being a POTS or a DSL modem, the processor is the PC 
itself and the rendering devices are the PC monitor and PC 
speakers. If the user site includes a recording device such as 
a DVR (digital video recorder), a LAN gateWay, or a 
standard VCR, then these latter devices perform both the 
receiving and the processing functions, and a standard TV 
(or a high de?nition screen) performs the rendering function. 

[0041] If the user site consists of a PDA, the receiver 
device comprises an antenna, demodulator, decision device, 
and possibly forWard error correction decoder and decryptor, 
and the PDA performs the processing and rendering func 
tions. 

[0042] If the user site is a cellphone, then the cellphone 
could perform all three functions. Alternatively, the process 
ing function could be performed entirely or in part by a 
remote site. 

[0043] One of the functions that is performed as part of 
processing is that of gating. The gating process refers to the 
ability of the user site to process and transmit to the 
rendering device only content that meets certain criteria. 
Alternatively, the gating process can be considered to be a 
?ltering process Which admits some content and rejects 
other content, again, based on predetermined criteria. Some 
of these criteria, and hoW gating is performed is discussed in 
more detail beloW. 

[0044] Canvassing is also part of the processing function. 
Canvassing refers to the process of monitoring the content 
being received to detect aspects of the content in accordance 
With user preferences and/ or device characteristics. Even in 
push/broadcast mode, there are many potential sources and 
the user site needs to canvass all these signals for content of 
interest. Such material and/ or related material could then be 
selected for further processing and/or storage and/or pre 
sentation. This can be a tWo-dimensional process in the 
sense that a plurality of media (eg terrestrial analog radio, 
satellite digital radio, Internet radio) need to be canvassed 
across their oWn frequency spectra. 

[0045] Finally, as part of processing, if different content is 
retrieved from several sources, as part of the processing 
function, each content item is assigned a priority in accor 
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dance With user preferences and/or device characteristics. 
The content is then rendered based on an ordered list 
generated in accordance With the priority of each content 
item. 

[0046] Processing may also involve transforming content 
from one format to another, if required. This function is 
required When the content is in an incompatible format. For 
example, if the content and the rendering device (e.g., the 
TV monitor) have different resolutions, then the content may 
have to be up-conver‘ted or doWn converted to match reso 
lutions. Other transformations may involve folding 5.1 or 6 
channel sound signals into stereo sound signals or convert 
ing content from one format to the other (e.g., spoken Word 
audio to text, or vice versa). Of course, in the alternative, 
incompatible content may be ?ltered out or rejected. 

[0047] FIG. 2A shoWs the elements of a ?rst embodiment 
of the invention consisting of an entertainment system 150 
in a car, truck, boat, plane or other motor vehicle. The 
system 150 is arranged and constructed to receive several 
types of programs, such as terrestrial broadcast standard AM 
and FM signals, and other signals available from the broad 
casters 152 and/or 154 and/or 156 and/or 158. For this 
purpose, the system 150 includes a plurality of receiver 
devices adapted to receive the signals from one or more of 
these broadcasters. More speci?cally, the system 150 
includes a terrestrial radio receiver 160 that receives stan 
dard AM and FM radio signals from the AM and FM sources 
152, 154. The receiver devices further include a digital 
satellite radio receiver for signals from XM (or other, for 
example, Sirius) source 156 and a terrestrial TV receiver (or 
cable modem) 164 for signals from TV source 158. The 
system can manage more than one channel, even video, 
simultaneously. 

[0048] System 150 further includes a signal processor (SP) 
168 that processes the signals from the receiver devices 
discussed above. As part of this processing, the SP 168 
performs canvassing, gating, prioritizing etc,. as discussed 
above. The system 150 further includes a CD/DVD player 
176, a program selector 178, and a rules memory 180. The 
program selector receives selections from a user, such as the 
driver, and/or one or more passengers. The rules memory 
180 de?nes the rules needed by the SP for the canvassing, 
gating, signal transforming, and prioritizing functions. Sig 
nal conditioning and other signal processing required to 
convert the signals from the receiver devices into output 
signals suitable for presentation by the rendering devices 
(discussed beloW) are also provided by the signal processor 
168. The signal processor 168, program selector 178 and 
memory 180 comprise the processing devices described in 
FIG. 1. The CD/DVD player 176 serves a dual purpose. It’s 
a receiving device and a processing device. 

[0049] Several devices are also provided for presenting or 
rendering content to several users Within the motor vehicle. 
One of these devices is a speaker (or earphone) 172. This 
speaker is positioned so that services primarily the driver. A 
pair of stereo speakers 172A, 172B are positioned so that 
they provide sounds both to driver and the passenger sitting 
next to the driver. Another set of speakers 172C, 172D are 
placed to provide sounds to passengers in the back seat. 
Finally, a display 174 is also provided. Preferably, the 
display 174 is positioned so that it is vieWed primarily from 
the backseat, although it may also be positioned so that it is 
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also vieWable by the passenger in the front seat and the 
driver. The program selector 178 generates commands and 
designates criteria used by the signal processor 168 to 
describe Which programs, or portions thereof, to accept or 
reject. These commands or criteria are generated by the 
program selector in response to rules found in the rule 
memory 180 as Well as in response to input signals from 
users, including, for example, the driver of the motor 
vehicle, and/or a passenger. 

[0050] The system 150 can be used in several operational 
modes. For example, for short trips, the driver Wants to hear 
information related to a small group of subjects, such as 
Weather, travel and road conditions, and the latest neWs and 
stock market reports. These rules and preferences are either 
selected by the driver or prerecorded in the memory 180. 
The rules may also require that in this mode, all inputs from 
the passenger(s) be ignored. The signal processor 168 then 
selects content knoWn, designated or tagged to meet these 
criteria. For example, the signal processor 168 selects the 
AM radio stations designated as carrying neWs, Weather, etc. 
Moreover, the signal processor 168 provides only loW 
quality sound ?les suitable for the single speaker 172 since 
high quality stereo sound is not required in this instance. 

[0051] At another time, the vehicle is used by one driver 
and several passengers to go on a long trip. The passengers 
include some adults Who like classical music, some other 
adults Who like shoWs about gardening and adolescents Who 
like children’s stories. This information is again received by 
the program selector 178 from the passenger input and/or 
from the rules memory 180. The signal processor 168 
searches all the content from the different sources and 
displays them in a suitable form. That is, the stereo speakers 
172A, 172B, 172C, 172D Which may, for example, actually 
comprise multiple sets of speakers embedded into seatbacks 
or headphones to prevent the sound from each set of stereo 
speakers used by one vehicle occupant from disturbing other 
occupants of the vehicle, are used to play stereo sound, the 
display 174 is used to shoW video signals, and so on. In this 
mode, the front occupants can listen to one content and the 
passengers in the back seat can listen and/or vieW another 
content. 

[0052] In another instance, the motor vehicle is a trailer 
parked overnight, and all the occupants decide to Watch 
content together on the display 174. Some of the occupants 
are children. The preferences of the occupants are entered or 
prerecorded, the signal processor searches for content 
matching these preferences, and receives content from sev 
eral sources. The signal processor then selects the content to 
be rendered based on the rules and priority selected. The tags 
of the content segments are also monitored by the signal 
processor 168 and segments With objectionable content are 
omitted. 

[0053] Many other rules can be formulated based on 
different conditions such as the Weather, the presence of 
passengers, the time of day, and many other criteria can be 
used to de?ne a large number of rules for the operation of the 
vehicle’s multimedia reproduction system. 

[0054] If more than one content item is available at any 
one time that meets the criteria set forth by the program 
selector, then the content is either played in a preselected 
sequence (determined for example by rules in memory 
1804e.g., children’s stories played ?rst, folloWed by gar 
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dening programs, and then classical music), by arranging the 
content in hierarchical order and playing only the top “N” 
content ?les, or by using a random rule, or using other 
criteria. As discussed previously for step 362, a listing or 
‘menu’ of the items could also be provided to alloW users to 
select What to schedule What to play in What order. If the 
system supports simultaneous playback of multiple content, 
then multiple content, and/or portions thereof, may be 
played simultaneously. e.g. video or stills from one source 
and audio from another. If no content is available on line, or 
if it is so preferred, content is played from CDs or DVDs 
using player 176. 

[0055] Another system 200 is shoWn in FIG. 2B. The 
system provides content to users in a private home or other 
site occupied by one or more users. The system 200 includes 
a microprocessor 202, and a plurality of receivers 206A-D 
for content from various sources. For example, receiver 
206A is a digital satellite radio receiver or a satellite dish 
receiving multimedia program ?les. Receiver 206B is a DSL 
modem, providing an Internet connection. Receiver 206C is 
a WiFi device receiving program ?les from a local area 
netWork through a Wireless connection. Receiver 206D 
provides the interface With a cable netWork through Which 
the system can receive Internet service and/or various cable 
services. These receivers are only some of the devices that 
can be provided for the system for receiving content. The 
system may be arranged and constructed as a modular 
system With the number and types of receiver devices being 
a customization option selected by the user based on his 
preferences, local services availability in the area, the types 
of programs available from each service, and other similar 
criteria. Moreover, the user can add or remove receivers (and 
other devices and components) at Will. 

[0056] Rules for operating the system are stored in a rules 
memory 204. 

[0057] The users enter their preferences and other infor 
mation in a program selector 206. The system 200 includes 
several devices that are individually operated by users to 
obtain the desired contents. Di?ferent users may operate the 
various devices at different parts of the site, or, in some 
instances, even from the same part. One such device is a 
large screen HDTV 208. This device may be situated, for 
example, in a den. Also in the den is a multichannel sound 
system 210. The sound system 210 can be used to listen to 
multichannel sound programs, including operas, rock con 
certs, etc. Or, the sound system 210 and the HDTV screen 
208 are used together to vieW movies or other presentations. 
Either or both devices 208, 210 are coupled to a set of 
matched speakers 212A used to deliver multichannel (e.g., 
5.1 or 6 channel) audio signals. 

[0058] In a different part of the house, for example, the 
kitchen there is provided a small screen TV set 214 playing 
signals in the NTSC format. Associated With this TV set 214 
there is a second set of speakers 212B Which delivers loWer 
quality stereo signals. This TV set may be used to provide 
neWs shoWs, soap operas, recipes, etc. 

[0059] A PC 216 With a monitor 218 and another speaker 
set 212C is located in an of?ce. 

[0060] Finally, a PDA or hand-held device 220 is available 
at the site. The device has its oWn set of earphones 212D and 
can be used to listen to various audio signals. It communi 
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cates With the microprocessor 202 through a WiFi channel, 
an IR link, a Bluetooth link, or other Wireless means. 

[0061] The system 200 can be used to receive and render 
a large variety of content. The content is preferably collected 
by the microprocessor 202 from the receiver devices 206 
and delivered to the individual devices for rendering. In this 
system, the processing is shared betWeen the microprocessor 
and each individual device. Rendering is performed by the 
speakers 212, and/or the various screens described. Impor 
tantly, based on the rules from the rules memory 204 and/or 
the tags associated With the content, the content is distrib 
uted to each device based on (A) the capabilities and 
limitations of each device; and (B) the preferences of the 
users. For example, on a Sunday afternoon several users 
may decide to Watch football games in the den. The micro 
processor 202 runs a search and ?nds loads of content on 

football, starting With text messages from individuals, neWs 
paper articles With black-and-White pictures, magaZine 
articles With color pictures, loW quality audio streaming 
programs from AM stations, loW quality video signals from 
various sources and HD quality video signals from other 
sources. The microprocessor 202 rejects all content that is 
not suitable for the HDTV screen. At the same time, another 
user is in the of?ce collecting materials on football for a 
paper. He is presented With the neWspaper and magaZine 
articles With the pictures. MeanWhile, or at another time, 
another user Wants to see a cooking shoW on sou?les in the 
kitchen. The microprocessor 202 sends to the TV 214 only 
loW quality programs audio-visual programs. The PDA 220 
is used to play musical selections, training programs or other 
audio signals that are stored in its oWn memory (not shoWn) 
or are sent to it by the microprocessor 202. 

[0062] In the embodiments of FIGS. 2A and 2B discussed 
so far, the content is played in its original or native form. In 
an alternate embodiment, a transform engine 222 is pro 
vided, Which selectively transforms content from one form 
to another. For example, text may be transformed into voice 
messages and vice versa, multi-channel audio signals may 
be folded into stereo (dual) channel or even mono channel 
signals, HDTV signals may be converted into NTSC TV 
signals, and so on. The transform engine 222 may be 
preprogrammed and standard algorithms may be used for 
these transformations, in conjunction, optionally, With a 
table. The table then provides references on What algorithm 
to use for Which original content. 

[0063] In an alternate embodiment, content may be stored 
With an attachment that includes program code de?ning the 
alternate forms to Which the content can be transformed 
and/or the algorithms that are to be used for transforming the 
content. In some instances, standard transformation algo 
rithms are stored in the transform engine that may require 
some transformation parameters. These transformation 
parameters may be stored together With the content and 
distributed thereWith. Alternatively, the parameters may be 
obtained separately at a later time. 

[0064] The content transformation may be performed 
automatically, e. g., and the transformed content may be cued 
to folloW the presentation of native content, or may be mixed 
With any native content in any order. Alternatively, When the 
user Wants to get a content at some device, for example, he 
may receive a message indicating that content in a different 
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format is also available and he is asked to chose Whether he 
Wants to have the content transformed and then rendered, or 
not. 

[0065] In an alternate embodiment, content is stored and 
distributed in an encoded or encrypted form that, optionally, 
may require an activating key. In this manner, a content 
publisher can safely distribute content Without fear of piracy. 
After the content is received by the microprocessor 202, a 
knoWn algorithm is used to decode and/or decrypt the 
content, using the key (if necessary). The content is then sent 
to the proper device for rendering. 

[0066] In other instances or embodiments, the content may 
include one or more algorithms to selectively decode, 
decrypt or otherWise generate plain (unencoded) content in 
one of several formats. The format may be selected by the 
user, or it may be determined by the key supplied. For 
example, the same content With the proper transformation 
could be rendered as a HDTV presentation or as a loW 
quality NTSC presentation. The choice may depend on What 
the user paid for. Alternatively, the content may be supplied 
With the dialog in a variety of languages. The key provided 
by the user then selects the language for the dialog. 

[0067] In the embodiment of FIG. 2B, all the processing 
is performed at the user site 200. HoWever, some of the 
processing, especially, processing requiring a lot of com 
puting poWer (such as the transform engine) could be 
performed off site. Therefore, the cost of the equipment at 
the user site could be reduced. Moreover, since some of the 
processing involves proprietary softWare and/or manipula 
tion, processing off site (either by the content publisher or a 
third party) provides much better security and much less 
chance of piracy or corruption of the content. 

[0068] In another embodiment, once content is identi?ed 
by canvassing, the user may require it to be processed 
further. For example, in some instances, the user may Want 
the content to be ‘ sanitiZed’ (another form of transformation) 
by removing objectionable scene or language. Moreover, the 
user may prefer to have this processing done off site for 
example by a third party. Content may also be scheduled for 
processing and/or presentation at later times, as discussed 
beloW. 

[0069] FIG. 2C shoWs yet another embodiment. In this 
embodiment, the user site consists of a single receiver or 
player device 120 such as a small hand-held device. Device 
120 may be a PDA, a music player such as an IPOD, and/or 
a cellular telephone. The device communicates With the 
outside World through a WiFi transceiver 206C and/or a 
cellular telephone transceiver 206E. The program selector 
218 is used to select or search for content and rules from 
rules memory 216 are used to determine When the content is 
desirable or suitable for rendering by the device. Once 
content is accepted, it is sent by the microprocessor 202 to 
speaker 270 and/or small screen 212. Inherently, this device 
120 is capable of handling only a small amount of text, small 
pictures, and loW ?delity sounds and only content meeting 
these criteria can be rendered. Alternatively, the content is 
transformed, as discussed above into a renderable form. 

[0070] One mode of operation of the receiver device of 
FIG. 2B is shoWn in FIG. 3. For this mode, it is assumed 
that a program is either pulled in response to a request by the 
user, is being pushed, or is presented in some other manner 

May 4, 2006 

through one of the receivers 206A-D. The program starts 
With a header that normally includes certain tags that char 
acteriZe the program type. In step 300 the gate 204 receives 
the header. In step 302 the tags are analyZed to determine the 
characteristics of the program. If the header contains no tags, 
(or if the program ?le has no header at all) then as part of 
step 302 the characteristics of the program are determined 
by the microprocessor 202. For example, during this step, 
the actual data bits of the program are analyZed to determine 
its characteristics. Alternatively, if the program is transmit 
ted as a ?le, then the ?le extension is analyZed to determine 
its characteristics. If the ?le extension does not identify its 
characteristics, then a look-up table or a remote database is 
used to determine the program characteristics. 

[0071] In step 304 the rules for the device are obtained. As 
discussed above, the device rules are determined automati 
cally, are preprogrammed, or are selected by the user. Thus, 
the rules are dependent on the device characteristics (i.e., 
What kind of program ?les can the device process and 
display) and, optionally, the preferences of the user. These 
preferences may be permanent (e.g., the user may select to 
see programs about ?oWers but never about Wrestling) or 
temporal/temporary (e.g., the user may indicate that he is in 
the mood for a ballet at a particular time, or every Friday 
night). 

[0072] In step 306 the device rules and the program ?le 
types are compared. If the program type coincides With the 
device rules (step 308) then the program is possibly pro 
cessed, and rendered or otherWise presented to the user in 
step 310. As part of this step, the program may also be saved 
for future presentation. 

[0073] If no match is found in step 306 then the program 
is ignored (step 312). 

[0074] The table of FIG. 4 illustrates some of the capa 
bilities and intended uses of various devices receiving 
programs from the Internet. In this ?gure, the columns 
designate various types of programs: text, loW resolution 
images, high resolution images, HDTV, mono sounds, stereo 
sounds, and multi-channel sounds. The table illustrates that 
some devices may be able to receive almost any kind of the 
program, While other devices are very limited in the type of 
program that they can receive. For example, a WristWatch 
PDA is generally meant to receive primarily text information 
only and it may not be capable of receiving images or 
sounds. A hand-held PDA and a cell phone (such as the one 
in FIG. 2C) generally receives text, some loW resolution 
images and mono or stereo sounds. At the other end of the 
scale, a home theater (FIG. 2B) is capable of receiving every 
kind of content, hoWever, generally, a user may not Wish to 
see some programs, such as text, loW resolution images, or 
loW resolution sound, etc. 

[0075] Yet, other devices, such as Internet radios or enter 
tainment devices in cars (such as the one in FIG. 2A) can 
receive sound and process and/or play high quality sound. 
Car entertainment systems may have the capability of 
receiving some loW resolution images, but the driver may 
obviously not be interested in these images and may request 
that these images be rejected. 

[0076] As discussed above, the programs, or portions 
thereof, can be either pushed or pulled from the Internet and 
are then examined by the gate to determine Whether they 
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should be accepted and played, or not. FIG. 5 illustrates 
another speci?c mode of operation. In step 500 the device 
200 receives a request for programs from the user. In step 
502 the request is modi?ed by attaching the device charac 
teristics to it. More speci?cally, the search is modi?ed to 
cover programs that are commensurate With the character 
istics of the device. Thus, if the user requests information 
from a Watch-type PDA that has very limited capabilities, 
the search could be limited to text-only programs, if the user 
so desires. Similarly, a request for content for a home theater 
could be limited to high quality content, including either 
HDTV or high res images accompanied by either high res or 
multi-channel sound. 

[0077] In step 504 the search is sent out. In step 506 results 
of the search are obtained. These results include Web site 
addresses and tags. The tags identify the characteristics of 
the programs, or portions thereof, on the respective the Web 
site, i.e., Whether the program, or portion thereof, is an audio 
?le, a text ?le, a multimedia ?le, etc. 

[0078] In step 508 the tags are compared to the charac 
teristics of the device (FIGS. 2A, 2B or 2C). In step 510 a 
determination is made as to Whether there is a match 
betWeen the device characteristics and the tags. 

[0079] If there is no match then in one embodiment the 
content is discarded or ignored (step 514). If there is a 
match, the microprocessor can perform one of several dif 
ferent functions. For example, the microprocessor may store 
the content in a memory (not shown) for presentation at a 
later time (step 512A). In this embodiment, an index is 
generated for the user indicative of the content available for 
presentation. The user can then obtain this stored content at 
Will. In another embodiment, the content is stored and the 
user gets an immediate announcement indicating that the 
content is available (step 512B) and requesting instructions 
as to Whether the user Wants to receive a presentation of the 
content immediately, at a later time, etc. Lastly, the content 
may be automatically and immediately presented to the user 
(step 512C). 
[0080] In another alternate embodiment, if no match is 
found in step 510, an investigation is made to determine if 
the content should be transformed and ?tted to the device 
characteristics and/or user preferences. For this purpose, in 
step 514, a check is performed to determine if a transfor 
mation process is desired and/or available. If yes, then a 
check is performed to determine if a transform table is 
available for the kind of the received content (step 520). If 
no table is available, then in step 522 a check is performed 
to determine if there are transform parameters or formulas 
attached to the content itself. If either there is transform table 
available, or if transform parameters are found With the 
content then in step 524 the content is transformed into 
another format that ?ts the subject system, either because it 
is compatible With the system characteristics or because it 
matches the preferences of the user. The transformed or neW 
content is then handled in steps 512A, B or C in the manner 
discussed above. Otherwise the content is discarded (step 
518) or ignored. 

[0081] Of course, for a typical search it is expected that a 
plurality of hits are returned. Each of these hits is then 
analyZed as set forth in FIG. 5, and then all the surviving hits 
can be presented immediately or stored for later presentation 
to the user. 
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[0082] FIG. 6 shoWs some more details of hoW content is 
received and handled by the content receivers in accordance 
With this invention and FIG. 7 shoWs some details of hoW 
content is rendered. 

[0083] In FIG. 6, content is received in step 350. For the 
purposes of this discussion, the content is received either in 
response to a search, or is pushed. In step 352 a check is 
performed to determine if the content is in the proper form, 
i.e., it matches both the characteristics and capabilities of the 
receiving device and, optionally, the preferences of the user. 
If the content is in the proper form then in step 354 a check 
is performed to make sure that the content is the proper 
subject matter. In other Words, this step insures that the 
content is responsive to a search, or otherWise suitable for 
the user. If the content is not proper subject matter, then in 
it is discarded or ignored in step 356. If the content includes 
proper subject matter then in step 358 it is assigned a 
priority. Priority may be selected based on a number of 
criteria that may be dependent on internal rules and/or 
selections by the user. For example, the user may indicate 
that he Wants both audio and audiovisual materials, but 
audiovisual materials should be presented ?rst. Altema 
tively, or in addition, content may also be prioritized based 
on the date on Which created or received. Priority may also 
be based on authorship. For example, movies from one 
director may be assigned higher priority than movies from 
another director. 

[0084] Next, in step 360 the content may be edited so that 
the time of presentation is reduced, and/or the amount of 
space required to store the content is minimiZed. For 
example, a content item may include a video presentation of 
hoW to groW several different types of ?oWers, but the user 
has previously indicated that he Wants only content related 
to daisies. Therefore, in step 360 the content is edited by 
eliminating all the portions related to the groWing of ?oWers 
other than daisies. Alternatively, the step of editing 360 
could also include compressing the content to a more 
compact siZe. 

[0085] In step 362 the content is stored and in step 364 a 
content list is updated by including an identi?cation of the 
content that Was just stored. 

[0086] As discussed above, if the content is not in the 
proper form, it may be discarded or it may be transformed. 
The transformation process may be performed to ?t the 
content to a form compatible With the capabilities of the 
receiver device, and, optionally, to match the user’s prefer 
ences. The processing for transformation is dependent on the 
form of the initial content and the ?nal desired form. While 
in many instances, the process is fairly complex and requires 
intensive calculations, in some instances, the process may be 
relatively simple. For example, a user is driving in a car and 
Wants to hear neWs in general, or Wants to hear an audio 
program on a speci?c topic, but the received content is a 
multimedia-type ?le With both audio and video components. 
In this case, the transform process can parse the program ?le 
by stripping aWay the undesired component (for example, 
the video component) and saving and presenting the desir 
able component (in this case, the audio component) of the 
program ?le. Alternatively, the content is transformed from 
one form to another. For example, an HDTV presentation is 
transformed into a standard NTSC TV presentation. More 
drastic transformations can be performed as Well. For 
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example, an audio signal can be converted into text, using 
for example a known speech recognition algorithm. Alter 
natively, text is converted into speech. Other types of 
transformations may also be performed. 

[0087] Returning to FIG. 6, in step 366 a check is per 
formed as to Whether the content requires an overall trans 
formation. For example, if the received content is an analog 
TV signal With digital tags embedded into the VBI, then it 
is ?rst necessary to at least transform the VBI time slice of 
the analog TV signal into a digital signal. It may also be 
necessary to digitiZe the remainder of the analog TV signal 
to decide Which components of it, if any, to retain for further 
processing. If an initial overall transformation is needed, 
necessary parameters are obtained in step 366A, and the 
transformation is accomplished in step 366B. 

[0088] In step 368 a check is performed as to Whether all 
or only parts of the content need to be retained for further 
processing. More speci?cally, in step 368 a process is 
initiated that isolates one or several components of the 
received content. For example, the content may be a mul 
timedia presentation, but the user Wants to see only the 
visual part, (i.e., Without any sound). HoWever, most audio 
video content is transmitted in a form in Which the audio and 
visual components are multiplexed (for example, in time 
and/ or frequency) together, for example, using MPEG trans 
port. In order to obtain only the visual component, in step 
370 the content is demultiplexed so that its components are 
clearly identi?able. 

[0089] If the content is in the Wrong form, it is transformed 
using a process starting With step 372. In step 372, a check 
is made as to Whether the overall content, or the relevant 
components, thereof should be further transformed, for 
example, to suit device limitations. If no further transfor 
mations are required, the content, or the relevant compo 
nents thereof, is decoded in step 374, if necessary. Other 
Wise, in step 376 the transform parameters are obtained. 
These transform parameters could be stored in a memory, or 
can be transmitted along With the media, or may be available 
from other sources. In step 378 the transformation is per 
formed using the parameters from step 376. In step 374 
decoding is performed, if necessary. The transformed con 
tent is then processed in the same manner as the standard 
content starting at step 354 as shoWn. 

[0090] As discussed above, the systems described can be 
used for rendering content to users in different manners. One 
mode of operation is illustrated in FIG. 7. In step 400 
content is received. This content may have been received in 
response to a standing request for content, in response an 
immediate search, it may have been pushed by the content 
provided, etc. In step 402 the user gets an announcement or 
other indication that the content is ready to be presented to 
the user. In step 404 a decision is made as to Whether the 
content is to be rendered immediately, or at a later date. This 
may depend in a number of factors, including the source of 
the content request, Whether the user is apparently present, 
Whether the selected device on Which the content is to be 
rendered is operational, etc. If in step 404 it is determined 
that rendering can proceed immediately, then in step 406 the 
content is processed (transformation is performed at the 
same time). For example the content can be decrypted. Other 
processing may include verifying the tags of the content, 
eliminating content With unacceptable material, and so on. 
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In step 408 the content is prepared for rendering. For 
example, digital data may be converted to analog signals. 
After suitable preparation, the content is then rendered in 
step 410. 

[0091] If in step 404 it is determined that rendering is not 
required immediately, then the content is stored in step 412. 

[0092] Once content has been stored, the user can request 
it at Will, Which request is received in step 414. in step 416, 
the list of available content is presented to the user in any 
suitable form. As discussed above, the list organiZes the 
content using one or more relations therebetWeen. In step 
418 a selection from the table is obtained. In step 420 the 
requested content, or the content best matching the request 
is retrieved from memory and processed in step 406. Again, 
this processing step may include a transformation, if neces 
sary. The content is then prepared in step 408 and rendered 
in step 410. 

[0093] FIG. 8 shoWs hoW the invention is implemented on 
a personal video recorder 500. The recorder 500 includes an 
input port 502. Of course, the recorder 500 can have one, or 
several input ports. Content is received via the port and is 
stored in an input buffer 504. The content is then analyZed 
by a ?lter 506 to determine if it meets certain predetermined 
criteria. These criteria may include characteristics compat 
ible With a rendering device 520 (discussed more fully 
beloW) and/or the requirements of a user. Rules and criteria 
for this determination are obtained from a microprocessor 
508. This microprocessor 508 controls all the normal func 
tions of the PVR (including, for example, record, store, play, 
etc). In the present invention, the microprocessor 508 also 
controls the operation of the ?lter 506 and the transfer of 
content betWeen the components of the recorder 500. the 
programming of the microprocessor 508 and control data, 
including the rules for ?ltering content are stored in a RAM 
509. Various programming data, including, for example, 
user preferences, are received by the microprocessor 508 
through input 511. 

[0094] In one embodiment, if the content meets the pre 
determined criteria then the content is transferred to a mass 
storage means, such as a hard drive 510. 

[0095] When requested by a user, the content is transferred 
to an output buffer 512. From this buffer 512, the content is 
then fed to an output interface 514. Thus, depending on user 
preferences and other criteria, content is rendered by device 
520 either in real time, or at a later time. The output interface 
sends the content to the rendering device 520. Typically, the 
rendering device is a multimedia presentation apparatus 
such as an HDTV system. 

[0096] If the content does not meet the predetermined 
criteria, it is simply discarded, for example by deleting the 
contents of the input buffer 504. 

[0097] The recorder 500 may be integrated into, or at least 
connected to a home netWork that is used to distribute 
content and other materials to various devices Within a 
home. In this embodiment, the content is received by the 
input port 502 through the home netWork 516. The content 
is then sent to the rendering device 520 (and/or other 
rendering devices, such as portable music players, etc.) 
either through the home netWork 516 or, possibly, through 
another netWork 518. 
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[0098] In another embodiment of the invention, the con 
tent is partitioned into several segments, each segment 
having its oWn tags or other coding means. The ?lter 506 
then determines Whether particular segments of the content 
meet the predetermined criteria. For example, a user may 
designate content related to animal shoWs about Wolves. If 
content is received that includes one segment about foxes 
and the other segment about Wolves, then the ?lter 506 
discards the segment about foxes and only saves on the hard 
drive 510 the segment about Wolves. Alternatively, the 
segment about foxes is saved (either together With the 
segment on Wolves, or separately) for a later presentation. 

[0099] Similarly, if for some reason the content includes 
several segments of various types of media, the segments 
With media compatible With the rendering device 520 are 
saved, While the others are discarded. 

[0100] The ?ltering can be done in real time, and the 
content can then be stored on the hard drive, streamed to a 
rendering device, or both. In many cases, the rendering 
device has suf?cient memory to receive the streaming con 
tent, and buffer it temporarily. For example, if the rendering 
device is a TV receiver, it may be able to buffer only a couple 
of frames. The remaining content is then stored either on the 
hard drive 510 or the output buffer 512. On the other hand, 
a portable music player usually has a much larger capacity 
and can store a large number of songs. Buffering may also 
be necessary if the rendering device is temporarily unavail 
able. For example, the rendering device may be occupied 
With some intensive signal processing, it may be off line, or 
it may be out of range of the netWork. Alternatively, bulf 
ering may be required because the rendering device may not 
have suf?cient capacity or resources to receive the content in 
a single data transfer operation. 

[0101] As mentioned above, in some instances the type of 
content may not be knoWn and therefore it may be difficult 
to determine Whether the user site has even the capability of 
rendering the content Without some further analysis and 
processing. According to this invention, in such instances, 
the content is ?rst doWnloaded and stored in either the input 
buffer or the hard drive. The content can then be analyZed 
the microprocessor 508 as discussed above to determine 
Whether the content should be accepted or not and Whether 
the content can be played as is or Whether it needs to be 
converted. Once this analysis is completed, the content is 
then discarded, sent to the rendering device, stored for future 
rendering, or converted into an acceptable type. 

[0102] In the recorder embodiments discussed so far, the 
content itself is not transformed. In another embodiment, the 
content is transformed by the ?lter 506 so that it is converted 
to a type that meets the predetermined criteria. For example, 
some of the characteristics of the content that may be 
changed include aspect ratio, color bit depth, sound, etc. 
This embodiment is particularly advantageous in a recorder 
because the recorder is idle very often (for example, at night) 
and the microprocessor 508 is free to do the necessary signal 
processing during this time. 

[0103] Another type of conversion pertains to the type of 
content rather then its physical characteristics. For example, 
a segment of the content may contain material objectionable 
by the user. The objectionable material is typically identi?ed 
by an appropriate tag. The PVR transforms this content to 
eliminate the objectionable material, either by deleting the 
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respective segment(s) or substituting other segment(s). 
These other segments may be provided by the content 
distributor, or by a third party. 

[0104] Alternatively, one or more generic segments may 
be stored by the PVR and used to replace objectionable 
segments from the content as needed. In another embodi 
ment, instead of replacing objectionable content segments, 
the microprocessor 508 analyZes the content, determines 
What graphic (or audio) portions of the content segments are 
objectionable, and then mask or replace only the objection 
able portions of the content segment With sanitiZed, generic, 
or blank material. Again, these sanitiZed portions may be 
received from external sources or may be generated inter 
nally. Portions may be sanitiZed by blurring, or scrambling 
the same. 

[0105] Of course, While the substitution or deletion of the 
objectionable portions is taking place, transmission of that 
content to the rendering device is delayed, as disclosed in 
Us. Pat. No. 6,351,596. 

[0106] One perennial problem With any content distrib 
uted through an unsecured channel is that it may contain 
viruses or other programs that may corrupt the content and 
even damage the user system. Therefore, in another embodi 
ment, When content is ?rst received, it may be stored in the 
input buffer or other similar memory means provided for this 
purpose. In this embodiment, the content is quarantined by 
the input buffer until the microprocessor 508 scans it to 
insure that it is safe (i.e., it does not contain any viruses, etc.) 
Once the content is found to be safe, it is then stored on the 
hard drive 510 and/ or distributed to the rendering device 520 
as discussed. Instead of, or in addition to the scanning, the 
content may be declared to be safe When a message is 
received from a third party indicating vouching that the 
content is safe. 

[0107] In another embodiment, the producer or distributor 
of the content may decide to release the content to the public 
only at a certain speci?c date and time. The content in this 
case is stored in the input buffer, or other similar means until 
such time that it can be released, as determined by the 
microprocessor 508, for example, in response to a separate 
release signal received from a remote source. 

[0108] One of the functions of the system may be to 
prioritiZe content. This function may also be implemented 
With a PVR. More particularly, in one embodiment, the PVR 
acts to prioritiZe use of home netWork bandWidth. In this 
embodiment, attached devices and/or their users are explic 
itly and/or implicitly assigned priorities at or by the PVR. 
The PVR monitors the loading on the home netWork, and if 
the aggregate bandWidth request of the attached devices 
exceeds the available PVR output bandWidth capacity, the 
PVR can take various actions to insure that the aggregate 
output bandWidth remains at or beloW its output capacity. 
For example, the PVR can simply successively terminate 
output to the loWest priority device/user, until its aggregate 
output is Within capacity. In another embodiment, the PVR 
can transcode or otherWise convert content to reduce its 

aggregate output rate. In one variation of this embodiment, 
all devices/users have their data rates reduced, but loWer 
priority devices/users suffer a greater data rate reduction, 
until the aggregate data rate is less than or equal to the 
aggregate PVR output capacity. 
[0109] In one embodiment, the PVR provides language 
selection and/or translation service. For example, the PVR, 






