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VARIABLE REAL TIME BUFFER AND APPARATUS

CROSS REFERENCE TO RELATED APPLICATIONS

This application claims the benefit of U.S. Provisional Application Serial No.

61/574,061 filed July 27, 2011, which is incorporated by reference herein in their entirety.

Background
Technical Field

This disclosure relates to the Digital Video Recorders (DVR’s). More particularly,

this disclosure is directed to managing a real time buffer in a DVR.

Description of Related Art
Previous buffer approaches keep fixed the amount of time allotted for recording,

Although there may be approaches for recording programming as a DVR recording, and for
making tuners available for real time viewing, the concept of buffering real time
programming which is not saved to a hard drive (like a DVR recording) has not been fully

realized.

Hence, the present disclosure will allocate resources of the real time buffer to
various tuners where the variables that are changed are the channels being tuned to, how
tong such channels are being tuned to, and how the space of the buffer is variably changed
across the real time buffer depending on the characteristics of the programming and also

the preferences of the user consuming content.

Summary of the Invention

The preseat disclosure is directed to a time shifting approach for utilizing multiple
tuners. The present disclosure makes use of a temporary buffer to record programs that a
user may be interested in by having an intelligent real time buffer which stores
programming which can be tuned in from multiple tuners. The buffer space allocation per

channel is variable so the time duration recorded for the buffer changes.
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In accordance with one embodiment, a method for a DVR having a multiple tuners
is provided. The method involves providing a real time buffer for storing content from the
multiple tuners, determining which of the multiple tuners is available to make use of the

real time buffer, and allocating space in the real time buffer to the available tuners.

In accordance with another embodiment, a DVR system is provided for allocating
space in a real time buffer. The system includes multiple tuners, storage, a processor, and
an output interface. The multiple tuners are configured to receive content. The storage is
configured to provide a real time buffer. The processor is configured to determine which
of the multiple tuners is available to make use of the real time buffer and allocate space in
the real time buffer to the available tuners. The output interface is configured to output the

content of the real time buffer.

Brief Description of the Drawings

Figure 1 is a diagram depicting an environment in which a device using a real time
buffer can be used.

Figure 2 is a block diagram useful depicting the elements of a system in accordance
with one embodiment of the present disclosure.

Figure 3 is a flow diagram illustrating a methodology in accordance with one
embodiment of the present disclosure.

Figure 4 is a program guide in accordance with an embodiment of the present

disclosure.

Detailed Description
The methodologies, systems and teachings disclosed herein can be embodied in or

as a Digital Video Recorder (DVR) that can be implemented in a consumer electronic
device, such as set top box that is capable of receiving a broadcast stream containing

content.

A video/audio system exists for a person’s home where there exists a number of
tuners that can be used for selecting programming at the same time. The present disclosure
makes use of tuners and then allocates a particular prioritization to the use of the tuners in

view of specific functions being required of such tuners. These functions primarily being
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the viewing of television programiming, buffering of current television programming which
are being shown on other channels, and the recording of progranuning to a buffer suchas a

hard drive.

The prioritization of the tuners to support these functions is based on the type of
functions that are required, the number of available tuners, and the personal preferences of

the user.

In the examples described herein, the term “digital video recorder” or “DVR” is
used for a device that provides the functionality of the disclosure. The term DVR is meant
to include all such devices or software that are capable of recording, storing, and displaying
or otherwise outputting content or programs. This includes Personal Video Recorders

(PVRs), media servers, personal computers (PCs), or the like.

The term “broadcast streams” is used herein to refer to channels, 1P sireams, or the
like on which content is provided to the DVR for which the tuners “tune to” to receive the

content.

The term “content” is used herein to refer to television shows, movies, music, sports
or music events, podcasts, or any other conient provided by content providers that can be

recorded, stored, streamed, and displayed or otherwise outputted by a DVR.

Figure 1 depicts an environment 100 in which the variable real time buffer
described herein can be employed. The environment includes a digital video recorder
(DVR) 1180, In this embodiment, the DVR is set top box (8TB) that is connected to a
user’s display device andfor audio systern 120, The STB 110 is configured to receive
broadcast streams from one or more sources 130, 140, 150, For example the STB 110 can
be part of a satellite system that employs a satellite dish 132 to receive a broadeast stream
from a satellite 130. In another embodiment, the STB 110 can be a digital television or
radio receiver that employs an antenna 142 to receive a digital broadcast stream from a
digital broadcasting tower 140. In yet another embodiment, the STB 110 can be connecied
to a cable system that provides a digital broadcast stream from a cable company 150, In

certain embodiments, the STB 110 can be configured to receive digital broadcast streams
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from any combination of sources 130, 140, 150. It should be understood that these sources

of digital broadcast streams are merely illustrative; other possible sources for digital
broadcast streams will be apparent to one skilled in the art given the benefit of this

disclosure.

The broadcast streams are the channels or stations provided by the satellite,
television, radio, or cable provider. The channels or stations provided, depending on the
provider, can include television and movie content channels, music channels, and
information regarding the content of the channels digital broadcast. For example, many
cable and satellite providers include both traditional television channels (CBS, HBO, TBS,

etc.) as well music channels based on style or genre (classic rock, opera, heavy metal, etc.).

In the embodiment of Figure 1, the consumer electronics device 110 is a set top box
designed to be connected to a user’s display device and audio system 120 such as a
television and stereo system for outputting content from a received digital broadcast
stream. However, in other embodiments, the consumer electronics device 110 canbe a
stand-alone device that includes its own video and audio reproduction capabilities, which
does not need to be connected to a user’s display device and/or audio system 120. Other
possible embodiments will be apparent to one skilled in the art given the benefit of this

disclosure.

Figure 2 is a block diagram depicting the elements of consumer electronics device
110 in accordance with one embodiment. In this embodiment, the consumer electronic
device comprises a processor 200, multiple tuners (T1, T2, T3, T4) 210, storage 220, and
an output interface 230. In some embodiments, the consumer electronics device can
further include an input interface 240. Each of these elements will be discussed in more

detail below.

The processor 200 controls the operation of the DYR 110. The processor runs the
software that operates the DVR 110 as well as provides the functionality of the variable
real time buffer. This includes allocating space in the storage 220 to provide a real time
buffer, determining which of the multiple tuners 210 are available to use the real time

buffer, and allocating the space of the real time buffer to the available tuners 210. The
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processor 200 is connected to the tuners 210, storage 220, output interface 230, and, in
some embodiments, input interface 240, and network interface 250 and handles the transfer
and processing of information between these elements. The processor 200 can be general
processor or a processor dedicated for a specific functionality. In certain embodiments

there can be multiple processors.

The multiple tuners 210 are configured to receive a broadcast streams containing
content. The type and configuration of the tuners 210 depends on the source of the
broadcast streams. As such, the tuners 210 can be configured to receive satellite
broadcasts, over-the-air broadcasts, cable broadcasts, IP streams or any combination
thereof. The tuners allow the DVR 110 to access and decode the various channels or
stations that are provided as part of the digital broadcast streams. The tuners can be for
tuning in multiple different channels or stations of the same format or source, or different

channels or stations of different multiple formats or sources.

The storage 220 is where the software and other information used by the consumer
electronics device are stored. The storage 220 can include volatile memory (RAM), non-
volatile memory (EEPROM), magnetic media (hard drive), optical media (CD/DVD-
ROM), or flash based storage. The storage 220 typically includes memory as well as large
capacity storage such as a hard-drive. The hard drive is where the space is allocated for

providing the real time buffer.

‘The output interface 230 is configured to provide the content of the broadcast
streamns and real time buffer in the correct format for outputting on a video display or audio
device 120. The proper format can include the codec for the content to be output as well as
the connector type used to connect to an external video display device or audio device or in
some embodiments, the onboard display or speakers. The output interface 230 can also
provide the graphics and menus vsed to indicate the content, and information about the

content, available on the DVR 110,

In some embodiments the consumer electronic device 110 can further include an
input interface 240. The input interface 240 allows the user to interact with the DVR 110

The input interface 240 allows information, such as a user’s preference, to be provided to
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the DVR 110. The input interface 240 also allows for the selection of content available on

the DVR 110. The input interface 240 can also handle the interfacing with the various

devices that can be used to input information, such a remotes, keyboards, etc.

The DVR 110 can also include a network interface 250. The network interface 250
handles the communication of the DVR 110 with other devices over a network. Examples
of suitable networks include Ethernet or multimedia over coaxial (MoCa) networks., Other
types of suitable home networks will be apparent to one skilled in the art given the benefit

of this disclosure.

it should be understood that the elements set forth in Figure 2 are illustrative. The
electronic device 110 can include any number of elements and certain elements can provide
part or all of the functionality of other elements. For example, much of the functionality of
the input interface 220 and output interface 230 can be performed by the processor 200 or
multiple general or dedicated processors. Likewise, network connectively can be
implemented as part of or separate from either the output interface 230 or the input
interface 240. Other possible implementation will be apparent to on skilled in the art given

the benefit of this disclosure.

Pigure 3 is a flow diagram depicting a method 300 for a allocating space in a real
time buffer. At its most basic, the method involves three steps. The first step is providing
a real time buffer (step 310). Then it is determined which tuners are available to make use
of the real time buffer (step 320). Finally space in the real time buffer is allocated to the
available tuners (step 330). In certain embodiments, the method can include additional
steps such as prioritizing available tuners (step 325) and outpuiting the content from the

real time buffer {step 340). Each of these steps will be discussed in more detail below.

Step 310 involves providing a real time buffer. The real time buffer is space set
aside or otherwise allocated in the storage 220, such as a hard drive, for buffering content
being received by tuners not otherwise being used to record programs to the hard drive or
other storage 210 for viewing at a later time. The allocation of space for the real time
buffer is performed by the processor 200. The size or amount of storage space can be pre-

set, user specified, or dynamically adjusted based on a number of factors including, but not
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limited to, total size of storage, size of available storage, the number of tuners, and number
of available tuners. Other possible implementations will be apparent to one skilled in the

art given the benefit of this disclosure.

In step 320, the tuners 210 available to make use of the real time buffer are
determined. The tuners 210 are considered available to use the real time buffer if they are
not otherwise in use to record content for playback at a later date. This determination is
made by processer 200. The processor 200 has access to data regarding the total number of
tuners 210 as well as which of those tuners 210 are currently in use recording content.

Those tuners not in use can be considered as available to use the real time buffer.

In certain embodiments, after the available tuners are determined (step 320) an
additional step of prioritizing the available tuners can be performed (step 325). The
priority of tuners can depend on the type, functionality, or current use of the tuner (i.e. what
channel the tuner is currently tuned to). For example, one of the available tuners could be
in use tuned to the channel that is currently being displayed on the display device 120
indicating that the user is watching that channel. In another example, the DVR 110 could
have different types of tuners, such as antenna, cable, satellite, wherein each is capable of
tuning to a different type of broadcast stream with different channel availability. In still
another example, the channel, programming, or content the tuner is currently tuned to could
factor into its prioritization. Likewise, future content that the tuner is scheduled to tune to
could also factor into the prioritization of the tuner. The priority of an available tuner can
then be used in the determination of allocation of space (step 330), if any, in the real time

buffer for that particular available tuner.

Possible implementations of prioritization and allocation can be seen in the

following examples.

Example 1
There are four tuners 210 which are denoted as T1 to T4 respectively. The tuners

210 are capable of tuning to programming or content that is delivered from satellite,

terrestrial, cable, and/or Internet source. Also in this example, it is assumed that the tuners
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are available and will not be occupied by other functions (e.g. recording preselected
choices for the DVR 110).

In this example, T1 will be used to tune to current programming that a user will
want to watch. This would be known as the primary media channel. During this time T2,
T3, and T4 are tuned to channels as well. These channels are selected in view of a
preference engine that is used to predict what channels a particular user or users are likely
to tune to. For example, if a user’s previous viewing habits are that they enjoy watching
news programming, T2 ~T4 are tuned to news programming. Obviously, other
programming choices can be selected where a mix of programming can be selected. In
another example, T2 would be tuned to HBQ, T3 to ESPN, and T4 to CNN. Other
channels can be selected, as well in view of the preference engine. Similarly, the
preferences of multiple users can considered when selecting content. In certain such
embodiments the viewing preferences of certain users can be given priority over other

users.

The programming or content that is being tuned to for T2-T4 is being stored in a
real time buffer, which has a predetermined size which equates to a length of time available
for storage. For this example, the buffer stores a total of six hours of high definition
programming, where the six hours of programming is a six hours of programming
previously broadcasted on channels T2-T4. Additionally, a real time buffer can be

allocated for T1, as well.

A sliding widow is created where the present disclosure will allocate a part of the
buffer to a specific channel, and this sliding window provided by the buffer allows a user to
play back to any point that was previously recorded. For example, if a sliding window is
known as having two hour duration, a user can rewind back to any period within that two

hours,

In the present example, the system divides the six hours of storage equally across
T2 to T4, so each channel has two hours of real time buffer space allocated for each
channel. That is, the buffer will allow a user to waich the previous two hours of
programming on HBO, ESPN, and CNN.
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The present disclosure provides a first function where the space in the buffer is
dynamically allocated in view of the preferences, where the amount of time allocated in the
real time buffer for a particular channel is changed in view of preferences of the user or
users. Such preference can be the channels themselves, programs, time of day, type of
programming of friends of the user watching programming, buffer size available, and the
like.

This provides the feature that over time, the allocation of buffer space to HBO is
expanded (to 3 hours) while buffer space allocated for CNN is reduced (to an hour) in view
of the preferences of a user or users. Hence, if the buffer allocation changes, a user will be
able to go back to the previous three hours of programming on HBO while the time of

previous programming for CNN is collapsed to only an hour,

Variations of the real time buffer can be made if a particular tuner is used for
recording a show for future playback {(either done by choice or is done automatically in
view of user preferences) where the real time buffer size will be increased for the available

tuners not in use recording a show.

Hence, in the present example, T1 is tuned to the actual channel a user is watching.
T2 is being used to tune to a movie on HBO. The buffer size then would increase for T3 to
T4 from two to three hours because the buffer space for T2 is not being used as T2 is
recording programming directly to the “PVR”. The allocation of the real time buffer would

then fall back to two hours per T2-T4, when the recording of programming of T2 ends.

Example 2;
Starting with the same situation where T1 is used for tuning to programming to a

selected user channel, and T2-T4 is tuned to HBO, ESPN, and CNN respectively. Also,

again a six hour real time buffer is used for storing programming from channels T2 10 T4.

In this example, the buffer allocation to each channel is changed depending on the
programming that is on each channel, where the length of each show on a channel impacts
the atlocation of buffer space. The allocation of buffer space is made to attempt to capture

not only the current show that is being broadcasted on a channel but the previous show that
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was broadcasted on a channel as well. An example of scheduled programming can be seen

in the program guide 400 of Figure 4

For example, if it were 8:15, the buffer will allocate 1.5 hours for HBO (True
Blood, current show (1 hr) HBO Highlights, previous show (.5 hr)). ESPN would have 1.5
hours for the buffer (Sports Center, current show (1 hr), Sports Center, previous show (.5)).
CNN would have an hour allocated for both the previous CNN News show (.5 hr) and the
current CNN News (.5 hr)). The extra hour of space for the buffer could be allocated

however to any channel, or programming.

If it were 9:15, though, the requirements of the buffer would change where HBO
would require 3 hours of programming to be buffered (Darkness, current show (2 hrs) and
True Blood, previous show (1 hr). Likewise, ESPN would be adjusted where 2.5 hrs are
used for the buffer (1.5 hrs for Major Bowling Highlights as the current program and 1 Hr
for Sports Center).

The remaining space for the real time buffer would be .5 hrs. The present
disclosure provides several options as to how to deal with this case for CNN. The
disclosure can default to a sliding window of .5 hr which ignores the length of
programming on a channel (8:45-9:15). This can be done because a preference engine can
determine that the user doesn’t care about the CNN programming as much as ESPN or
HBO programming. Additionally, this can be done because of the genre of programming

(news versus a movie).

Another option is that the device could temporarily use an additional buffer (HDD
space) to buffer the CNN News from 8:30 to 9 and 9:00 on. This temporary use would end

when the space for the real time buffer is freed up.

Once the space of the real time buffer is allocated (step 330), the content of the real
time buffer can be output (step 335). As set forth above, the use of the real time buffer
allows the user to user to rewind or otherwise go back the amount of time allotied by the
real time buffer to playback a portion of the program or content that the user may have

missed while watching a different channel or broadcast stream. Other trick play functions
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such as pause, fast forward, skip ahead may also be supported in the playback of content

outputted from the real time buffer.

While the example set forth above has focused on an electronic device, it should be
understood that the present disclosure can also be embedded in a computer program
product {e.g. an application), which comprises all the features enabling the iaﬁplementation
of the methods described herein, and which, when loaded in a computer system, is able to
carry out these methods. Computer program or application in the present context means
any expression, in any language, code or notation, of a set of instructions intended to cause
a system having an information processing capability to perform a particular function either
directly or after either or both of the following a) conversion to another language, code or

notation; b) reproduction in a different material form.

Additionally, the description above is intended by way of example only and is not
intended to limit the present disclosure in any way, except as set forth in the following

claims.
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CLAIMS:
1. In a device having a multiple tuners, a method comprising;
providing a buffer for storing content from the multiple tuners;
determining which of the multiple tuners is available to make use of the buffer; and

allocating space in the buffer to the available tuners.

2. The method of claim 1, further comprising the step of prioritizing available

tuners based on the function of the tuner.

3. The method of claim 1, wherein the allocation is based on preferences.

4. The method of claim 3, wherein preferences are specified by a user.

5. The method of claim 4, wherein preferences are based on a user’s usage of the

device.

6. The method of claim 4, wherein there are multiple users.

7. The method of claim 3, wherein the preferences are from the group comprising

channel, content, time of day, and genre.

8. The method of claim 1, wherein allocation is based on available space in the

buffer,

9. The method claim 1, wherein allocation is based on the duration of buffered
content,

10. The method of claim 1, further comprising the step of creating additional buffer
capacity.

11. The method of claim 1, further comprising the step of outputting the content of
the buffer.
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1 12. A system for allocating space in a buffer, the system comprising:
2 multiple tuners to receive content;
3 storage for providing a buffer;
4 a processor configured to determine which of the multiple tuners is available to
5 make use of the buffer and allocate space in the buffer to the available tuners; and
6 an output interface configured to output the content of the buffer.
1 13. The system of claim 12, wherein the system comprises a set-top box.
{ 4. The system of claim 12, further comprising an input interface for receiving

2 commands from a user.

ke

15. The system of claim 12, further comprising a network connection for

2 connecting the system to a network.



WO 2013/016626 PCT/US2012/048521

| -
(O]
o
S
o
o
U HiT ()]
o e) 2
4]
o O
A [
(]

- o~

A um :A
o| 0 ™
o = .
- o )
S

Dish |—(¢—

QN

1§2
F

Satellite
140 é
Antenna
Tower

SUBSTITUTE SHEET (RULE 26)



WO 2013/016626 PCT/US2012/048521

2/4
100
210 210 210 210 240
§ {9 § §
To || T2 | Ta|| T4 Input
200
\
Processor
Network
Storage Interface Output
220 250 230
FIG. 2

SUBSTITUTE SHEET (RULE 26)



WO 2013/016626 PCT/US2012/048521

3/4

300

Providing
Real-Time — 310
Buffer

| J
Determining
Available — 320
Tuners

| Prioritizing I
| Available  -~325
I

Allocating Space
in Real-Time 330
Buffer

b

Outputting 1
Content From 340

_ Real-Time Buffer |

SUBSTITUTE SHEET (RULE 26)



PCT/US2012/048521

WO 2013/016626

4/4

¥ HI.D

SMBN NOD | SM8N NOD | SMBN NOD | SMeN NOO mBmz“zoo SMeN NOO | ApJedosrie | NNO
_ UIAA O} MOH,
_ J9Z)Ig JIOM
U sybIybIH _ lsjuan JBUL] [ NdS3
spodg Buimog | spodsg syodg
Jolep !
slelg 0197 | siybyyeiy | O89H
- ssouyeq | pooig snil OgH
_ sejleqd | Auo)siH
| asaay) 0] S909)
_ jo MojsIH | uoyBuiysepn
9sJaAlun 9yl “ - sulng uayy abloeg
0€:0l 00:01 0€6 006 0¢€:8 _ 00:8 0€:.
|
owv Gl'8

SUBSTITUTE SHEET (RULE 26)



INTERNATIONAL SEARCH REPORT

International application No.
PCT/US2012/048521

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - HO4N 5/76 (2012.01)
USPC - 386/293

According to International Patent Classification (IPC) or to both national classification and IPC

B.  FIELDS SEARCHED

USPC - 386/46, 83, 125, 126, 293, 709/226; 725/83, 147

Minimum documentation searched (classification system followed by classification symbols)
IPC(8) - HO4N 5/50, 5/76, 5/91, 5/92, 7/16, 7/18; GO6F 15/173 (2012.01)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

PatBase, Google Patents, Google

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y US 7,774,816 B2 (BUMGARDNER et al) 10 August 2010 (10.08.2010) entire document 1-15

Y US 7,830,457 B2 (PRICE, Ill et al) 09 November 2010 (09.11.2010) entire document 1-15

Y US 2006/0294574 A1 (CHA) 28 December 2006 (28.12.2006) entire document 2

Y US 2010/0092160 A1 (BHOGAL et al) 15 April 2010 (15.04.2010) entire document 6

Y US 2007/0245024 A1 (PRUS et al) 18 October 2007 (18.10.2007) entire document 8,10

A US 2009/0222875 A1 (CHENG et al) 03 September 2009 (03.09.2009) entire document 1-15

A US 2006/0039465 A1 (EMERSON et al) 23 February 2006 (23.02.2006) entire document 1-15

A US 2006/0140584 A1 (ELLIS et al) 29 June 2006 (29.06.2006) entire document 1-15

l:l Further documents are listed in the continuation of Box C.

[]

* Special categories of cited documents:

“A”  document defining the general state of the art which is not considered
to be of particular relevance

“E” earlier application or patent but published on or after the international
filing date

“L” document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“0” document referring to an oral disclosure, use, exhibition or other
means .

“P” document published prior to the international filing date but later than

the priority date claimed

“T” later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

“X” document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y” document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&” document member of the same patent family

Date of the actual completion of the international search

24 September 2012

Date of mailing of the international search report

160CT 2012

Name and mailing address of the ISA/US

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
P.O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571-273-3201

Authorized officer:
Blaine R. Copenheaver

PCT Helpdesk: 571-272-4300
PCT OSP: 571-272-7774

Form PCT/ISA/210 (second sheet) (July 2009)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - claims
	Page 15 - claims
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - wo-search-report

