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USER-SPECIFIED TIME VALUES FOR TIME-BASED NAVIGATION
FUNCTIONS OF VIDEO RECORDER SYSTEMS

BACKGROUND OF THE INVENTION

FIELD OF THE INVENTION
The present invention generally relates to video recording systems and, more
particularly, to a method and apparatus that allow a user of a video recording system

to reprogram the time values associated with time-based navigation functions of the

video recording system.

BACKGROUND OF THE INVENTION

Personal Video Recording (PVR) systems and Digital Video Recording (DVR)
systems allow the user to record programming to a Hard Disk Drive (HDD). The user
can rewind recorded programming by pressing a REVERSE button to initiate a
reverse mode, or by pressing an INSTANT REPLAY button which instantly rewinds
the video and reinitiates playback from a point X seconds in the past. Similarly, the
user can fast forward through recorded programming by pressing a FORWARD
button to initiate a fast forward mode, or can press a QUICK SKIP button that
instantily skips ahead X seconds and reinitiates playback.

However, some users may find the pre-set time values for the INSTANT
REPLAY and QUICK SKIP buttons to be unsatisfactory. For example, some users
may find the pre-set time values fo be too shori and, thus, require muliiple button

presses fo allow the user io see the desired video segment in its entirety. Other
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users may find the pre-set time values to be too long and, thus, result in the user
“overshooting” and missing the point in time of interest to the user.

Unforiunately, conventional PVRs do not allow a user io reprogram the time
values associaied with time-based navigation funciions such as, for example, the
INSTANT REPLAY and QUICK SKIP buttons. Rather the time values for these
butions are set at the factory and there is no means to allow the user to specify a hew
desired time value.

Accordingly, it would be desirable and highly advantageous to have a method
and apparatus that allow a user of a video recording system to reprogram the time
values associated with time-based navigation functions of the video recording
system. Such a method and apparatus would afford the user greater flexibility in

using the video recording system.

SUMMARY OF THE INVENTION

The problems stated above, as well as other related problems of the prior art,
are solved by the present invention, a method and apparatus that allow a user of a
video recording system to reprogram the time values associated with time-based
navigation functions of the video recording system.

According to an aspect of the present invention, there is provided a method for
managing time-values of time-based navigation functions in a video recording
system. A user input is received that specifies a re-programmed time-value for a
time-based navigaiion function. The re-programmed time-value is stored for fuiure
use with the time-based navigation function.

According to another aspect of the present invention, there is provided an

apparatus for managing time-values of time-based navigation functions in a video
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recording system. A navigation function time-value manager receives a user input
that specifies a re-programmed time-value for a time-based navigation function. A
memory device siores the re-programmed fime-value for fuiure use with ihe iime-
based navigation function.
These and other aspects, features and advaniages of the present invention will
become apparent from the following detailed description of preferred embodimenis,

which is to be read in connection with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram illustrating a personal video recorder 100, according
to an illustrative embodiment of the present invention;

FIG. 2 is a flow diagram illustrating a method for managing time-values of
time-based navigation functions in a video recording system, according to an
illustrative embodiment of the present invention; and

FIG. 3 is a screen shot of a navigation function time-value modification dialog
box 300 for a user interface of a video recording system, according to an illustrative

embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION
The present invention is directed to a method and apparatus that allow a user
of a video recording system (e.g., PVR, DVR, and so forth) to reprogram the time-
values associaied with time-based navigation functions of the video recording
system. Thus, for example, the present invention may be used to reprogram, via the

User Interface, the INSTANT REPLAY and QUICK SKIP buttons on the remote
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control, to either lengthen or shorten the time-value associated with each button. It is
to be appreciaied that while the present invention is described herein with respect 1o
ihe INSTANT REPLAY and QUICK SKIP functions, the present inveniion may
advaniageously be used with any time-based navigation function of a video recording
system.

It is to be undersiood ithat the present invention may be implemenied in
various forms of hardware, software, firmware, special purpose processors, or a
combination thereof. Preferably, the present invention is implemented as a
combination of hardware and software. Moreover, the software is preferably
implemented as an application program tangibly embodied on a program storage
de\)ice. The application program may be uploaded to, and executed by, a machine
comprising any suitable architecture. In addition, various other peripheral devices
may be connected to the computer platform such as an additional data storage
device and a printing device.

It is to be further understood that, because some of the constituent system
components and method steps depicted in the accompanying Figures are preferably
implemented in software, the actual connections between the system components (or
the process steps) may differ depending upon the manner in which the present
invention is programmed. Given the teachings herein, one of ordinary skill in the
related art will be able io contemplate these and similar implementations or
configurations of the present invention.

FIG. 1 is a block diagram illusirating a personal video recorder 100, according
io an illusirative embodiment of the present invention. The personal video recorder
(PVR) 100 can include a digital signal processor (DSP) 102, a key and display board

(KDB) 120, a tuner 140, an A/V input selector 138, a USB input 146, a storage device
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148, a program information module 150, and a navigation function time-value
manager 199. Additionally, the PVR 100 can include firsi and second infra-red (IR)
links 130 and 132, a video overlay encoder 152, a video swiich 160, 2 headphone
jack 134, a siandard A/V component connector block 170, a YPbPr component
connector block 180, and a Sony/Phillips digital interface (SPDIF) connector block
190.

The component connector blocks 170, 180 and 190 can provide audio/video
signals in a variety of output formats. For example, the standard A/V component
connector block 170 can comprise an S-video connector 172 for outputting to a video
display video that has been separated into chrominance and luminance video signals
and a composite video connector 174 for providing a standard composite video
signal. Further, the standard A/V component connector block 170 can comprise left
and right audio output connectors, 176 and 178, respectively.

The YPbPr component connector block 180 is typically used for high definition
television (HDTV). The YPbPr component connector block 180 comprises a video .
luminance (Y) output connector 182 for providing an analog video luminance
component, a Pb output connector 184 for providing an analog blue color difference
(B-Y), and a Pr output connector 186 for providing an analog red color difference (R-
Y). Lastly, the SPDIF component connector block 190 comprises a coaxial output
192 and an optical output 194 for outputting digital audio signals via a coaxial cable
or fiber optic cable, respecitively.

The key and display board 120 can be provided as a user interface for the
PVR 100 and can incorporate a keypad 122, a display 124, an IR remoie control
interface 126 and a real time clock 128. By using the keypad 122 or the IR remote

control interface 126, a user can select functions to be executed by the PVR 100.
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For example, a user can choose to change channels on the PVR 100 or to perform
trick mode playback. The real time clock 128 can keep time, which can be shown by
the display 124. The display 124 also can show other information as well, for
example a irick mode being executed by the PVR 100, a selecied channel being
recorded by the PVR 100, or an identifier represeniaiive of a presentation being
shown on a video display.

First and second IR links 130 and 132 form a set of communication links
between satellite and non-satellite applications to help simplify the interface between
the audio, video, and data streams. The first IR link 130 can be a communication
interface between the DSP 102 and other devices having an IR communication link.
Notably, the first IR link 130 can be useful for controlling other devices designed
specifically for aired or cable television broadcasts or radio broadcasts using
standard program guide information. The first IR link 130 also can enable features to
simplify the consumer’s interaction between devices. For example, the first IR link
130 can enable one touch program recording, as well as other user conveniences.
The second IR link 132 can provide an interface between the program information
module 150 and other devices having IR communication links. Significantly, the
second IR link 132 can be useful for communicating with devices not requiring a
direct connection to DSP 102, for example with a cable reception device, a VCR, and
so forth.

The DSP 102 can comprise an analog to digital (A/D) converter 104, an MPEG
encoder/decoder 106, a field programmable gaie array (FPGA) 108, a
record/playback interface 110, a video digital encoder 112, an audio digital io analog
converter (audio D/A) 114 and a SPDIF output 116. The DSP 102 can further include

one or more data busses enabling the different DSP components to communicate
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with each other and cooperatively process data. Notably, interrupt requests (IRQs)
and direct memory addresses (DMAs) can be uiilized to facilitaie bus
communicaiions and data processing.
Audio/Video (A/V) input selector 138 can include a plurality of A/V inpuis. For
example, the A/V input selector 138 can incorporate an A/V input io receive A/V
signals from tuner 140. The A/V input selecior 138 also can receive signals form

various other input devices as well. For example, a video camera can send A/V

signals to the A/V input selector 138 via front A/V input 142, and a VCR can send A/V

signals via rear A/V input 144. Significantly, other A/V devices can be connected to
the A/V input selector 138 as well.

The A/V input selector 138 can forward the received A/V signals to DSP 102.
The DSP’s A/D converter 104 can be used to convert A/V signals received in an
analog format to a digital format. A/V signals already in digital format can bypass the
analog to digital conversion, for example, digital signals received via a universal serial
bus (USB) interface 146.

FPGA 108 can provide processing instructions for data received from the A/V
input selector 138 or the USB interface 146, depending on the type of data received.
For example, if A/V data is received in an uncompressed form, FFGA 108 can
forward the A/V data to MPEG encoder/decoder 106 for MPEG compression prior to
being sent to the record/playback interface 110. However, if A/V data is received in
an MPEG compressed format, FPGA 108 can forward the A/V data straight o the
receive/playback interface 110. In either case the FPGA 108 can provide read/write
instructions 1o the record/playback interface 110, which then can store the A/V data

onto storage 148.



10

15

20

25

WO 2004/080051 PCT/US2003/041737

8

MPEG encoder/decoder 106 can perform MPEG compression and
decompression on digital A/V signals. For example, MPEG encoder/decoder 106 can
receive digiial A/V signals from A/D converier 104 or USB inierface 146, compress
the digital A/V signals using an MPEG format, and forward the compressed digital
A/V signals to the receive/playback interface 110. The record/playback interface 110
then can store the compressed digital A/V signals o storage 148.

Storage 148 can include one or more data storage devices. For example, a
data storage device can be a magnetic storage medium, such as a hard disk drive
(HDD), an optical storage medium, such as a digital video disk (DVD), an electronic
storage medium, such as random access memory (RAM), a magneto/optical storage
medium, or any combination of storage devices.

During playback the record/playback interface 110 can read A/V data from
storage 148. The A/V data then can be forwarded to MPEG encoder/decoder 106 for
decompression. After decompression the A/V data can be separated into video and
audio signals. The audio signal can be forwarded to SPDIF 116 to be output digitally
via coaxial output 192 or optical output 194. The audio signal also can be forwarded
to audio D/A converter 114 for D/A conversion. After D/A conversion the audio signal
can be output via headphone jack 134 and/or left and right audio outputs 176 and
178.

The video signal can be processed by video digital encoder 112, which can
perform D/A conversion on the video signal as well as encode the video signal into a
varieiy formais. For example, the video signal can be encoded into an RGB format,
separated into luminance and chrominance (Y+C) signals, or encoded into a
composite video signal having a National Television Standards Committee (NTSC)

format. The composite video and the Y+C video signals can be forwarded to video
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switch 160, while the RGB video signal can be forwarded to the video overlay
encoder 152.

The video overlay encoder 152 can include overlay module 154, NTSC video
encoder 156, and YPbPr mairix encoder 158. The overlay module 154 can receive
program information from a program information module 150 and graphically overlay
the program information onio the video signal. The program information module 150
can extract the program information from an on-line program guide or a program
guide contained in incoming A/V signals received by the A/V input selector 138 and
communicated to the program information module 150 by the DSP 102. The program
information can include available programs for each channel as well as program
scheduling. Further, for each individual program the program information can include
a program identifier, channel information, recording time, program duration, scene
data, program credits, and so forth. Other information and graphics may be
overlayed onto the video signal as well. For example, a clock, text blocks, user
information, menus, icons, pictures, etc. can be overlayed onto the video signal.
Typically, information is overlayed onto the video signal when requested by a user or
upon some pre-defined event. However, some information, such as a channel
identifier, can be continually overlayed over the video signal.

The NTSC video encoder 156 can output the video sighal as an NTSC
formatted composite video signal, as well as video separated into separate luminance
and chrominance signals. The video signals then can be forwarded to the video
switch 160. The video swiich 160 can be used to select for display either the NTSC
encoded video signal or the video signal generaied by ihe video digital encoder 112.

Composite video signals from either source can be output via composite video output



10

15

20

25

WO 2004/080051 PCT/US2003/041737

10
connector 174, while chrominance and luminance video signals from either source
can be output via the S-video output connector 172.

The YPbPr matrix encoder 158 can generaie a YPbPr formatied analog video
signal. As previously noied, the YPbPr video signal includes a video lurinance (Y)
component, an analog blue color difference (B-Y), and an analog red color difference
(R-Y). The Y component can be ouiput o the Y output connector 182, the (B-Y)
difference can be output to the Pb output connector 184 and the (R-Y) difference can
be output to the Pr output connector 186.

The navigation function time-value manager 199 is capable of setting and
managing time-values for time-based navigation functions of the video recording
systems. |t is to be appreciated that in some embodiments of the present invention,
some or all of the functions performed by the navigation function time-value manager
199 may be subsumed by other elements of the PVR 100. For example, DSP 102
and computer programming code stored in storage device 148 may be used to
implement the functions performed by the navigation function time-value manager
199. Moreover, other elements, as readily contemplated by one of ordinary skill in
the related art, may be used to implement those functions. Given the teachings of
the present invention provided herein, one of ordinary skill in the related art will
contemplate these and various other implementations and configurations of the
present invention, while maintaining the spirit and scope of the present invention.

FIG. 2 is a flow diagram illustrating a method for managing time-values of
lime-based navigation functions in a video recording sysiem, according io an
illustrative embodiment of the present invention.

A navigation function time-value modification dialog box is displayed within a

user interface of the video recording system (step 205). The navigation function time-
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value modification dialog box allows a user of the video recording system to specify
new time-values for navigation functions that are time-based (i.e., that use a
reference time period), such as, bui not limited 1o INSTANT REPLAY and QUICK
SKIP. The new time-values would be employed the nexi time the user invokes any of
these navigation functions.

The navigation function time-value modification dialog box may include pre-sei
time-values for selection by a user and/or a mechanism that allows the user to
specify time-values that have not been pre-set. The time-values (e.g., the pre-set
time values already provided on the navigation function time-value modification dialog
box for selection by the user or the non-pre-set time-values capable of being provided
by the user to the navigation function time-value modification dialog box by the
mechanism) may be, but are not limited to, discrete time-values and/or ranges of
time-values. It is to be appreciated that pre-set time values are those prompted or
suggested by the navigation function time-value modification dialog box while the
non-pre-set time-values are those provided by the user without prompting or
suggestion by the navigation function time-value modification dialog box.

FIG. 3 is a screen shot of a navigation function time-value modification dialog
box 300 for a user interface of a video recording system, according to an illustrative
embodiment of the present invention.

A first user input is received that reprograms (sets) a time-value for a time-
based navigation function of the video recording system (step 210). The first user
input may be provided, for example, via the digit keys on a remoie conirol device for
the video recording system, via “+" and +“ butions disposed on the navigaiion
function time-value modification dialog box 300, or via some other way as readily

contemplated by one of ordinary skill in the related art. Given the teachings of the
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present invention provided herein, one of ordinary skill in the related art will
contemplaie these and various other approaches io reprogramming the time-values
of time-based navigation functions of a video recording system, while mainiaining ihe
spirit and scope of the present invention.

The new time-value may be used, for example, to rewind recorded video by an
amount of time equal io the time-value received at siep 210 when the user presses
the INSTANT REPLAY bution on the remote control device, to fast forward over
recorded video by an amount equal to the time-value received at step 210 when the
user presses the QUICK SKIP button on the remote control, and so forth.

A second user input is received that saves the time-value reprogrammed at
step 210 to memory (step 215). With respect to the navigation function time-value
modification dialog box 300 shown in FIG. 3, the “Save New Values” button is
actuated to save the new time-value.

A third user input is received that invokes the time-based navigation function
whose time-value was reprogrammed (step 220). The time-based navigation function
is executed using the re-programmed time-value (step 225).

If the user desires to return to thé default factory time-value for any of the time-
based navigation functions, then a fourth user input is received that resets the default
factory values for at least one of the time-based navigation functions (step 230). With
respect to the navigation function time-value modification dialog box 300 shown in
FIG. 3, the corresponding function (INSTANT REPLAY and/or QUICK SKIP) is
highlighied and the “Reset Defauli Values” bution is actuaied io restore the default
factory time-value.

It is to be appreciated that while the present invention is described herein with

respect to menus, dialog boxes, and so forth, the present invention is not limited to
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these display structures (also referred to as “user interface elements”) and, thus,
other structures and the like as readily contemplated by one of ordinary skill in the
relaied art may be employed in implementations of the preseni invention, while
maintaining the spirit and scope of the present invention. The other struciures may
be, e.g., other display siructures (e.g., banners, menus, dialog, boxes, eic.),
hardware struciures (e.g., swiiches, butions, sliders, eic.), and so forth.

Although the illustrative embodimenis have been described herein with
reference to the accompanying drawings, it is to be understood that the present
invention is not limited to those precise embodiments, and that various other changes
and modifications may be affected therein by one of ordinary skill in the related art
without departing from the scope or spirit of the invention. All such changes and
modifications are intended to be included within the scope of the invention as defined

by the appended claims.
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WHAT IS CLAIMED IS:

1. A method for managing time-values of time-based navigaiion functions
in a video recording systern, comprising the steps of:

receiving a user input that specifies a re-programmed time-value for a time-
based navigation function; and

storing the re-programmed time-value for fuiure use with the time-based

navigation function.

2. The method of claim 1, further comprising the step of providing a user
of the video recording system with a plurality of pre-set time-values from which to

select the user input.

3. The method of claim 1, further comprising the step of displaying a user
interface element having a plurality of pre-set time-values specified thereon for
selection by a user, the plurality of pre-set time-values for use with the time-based

navigation function.

4, The method of claim 1, further comprising the step of providing a user
of the video recording system with a plurality of pre-set ranges of time-values from

which fo select the user input.

5. The method of claim 1, further comprising the siep of displaying a user

interface element having a plurality of pre-set ranges of time-values specified thereon
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for selection by a user, the plurality of pre-set ranges of time-values for use with the

time-based navigation function.

8. The method of claim 1, wherein the iime-based navigation function is

one of instant replay and quick skip.

7. The method of claim 1, further comprising the steps of:

receiving another user input that invokes the time-based navigation function;
and

executing the time-based navigation function using the re-programmed time-

value specified by the user input.

8. An apparatus for managing time-values of time-based navigation
functions in a video recording system, comprising:

a havigation function time-value manager for receiving a user input that
specifies a re-programmed time-value for a time-based navigation function; and

a memory device for storing the re-programmed time-value for future use with

the time-based navigation function.

9. The apparatus of claim 8, further comprising a user interface element
for providing a user of the video recording system with a plurality of pre-set time-

values from which to seleci the user input.
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10.  The apparatus of claim 8, further comprising a user interface element
for providing a user of the video recording system with a plurality of pre-set ranges of

time-values from which 1o select the user input.

11.  The apparatus of claim 8, wherein the time-based navigation function is

one of instant replay and quick skip.

12.  The apparatus of claim 8, wherein said navigation function time-value
manager receives another user input that invokes the time-based navigation function,
and said video recording system further comprises a processor for executing the
time-based navigation function using the re-programmed time-value specified by the

user input.

13.  The apparatus of claim 12, wherein said processor comprises at least a

portion of said navigation function time-value manager.

14.  The apparatus of claim 12, wherein said navigation function time-value

manager comprises said processor.

15. A method for managing time-values of time-based navigation functions
in a video recording system, comprising the steps of:

receiving a user inpui that specifies a re-programmed time-value for a time-
based navigation function; and

executing the time-based navigation function using the re-programmed time-

value specified by the user input.
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16.  The method of claim 15, further comprising the step of providing a user
of the video recording system with a plurality of pre-sei iime-values from which o

select the user input.

17.  The method of claim 15, further comprising the step of displaying a user
interface element having a plurality of pre-sei time-values specified thereon for
selection by a user, the plurality of pre-set time-values for use with the time-based

navigation function.

18.  The method of claim 15, further comprising the step of providing a user
of the video recording system with a plurality of pre-set ranges of time-values from

which to select the user input.

19.  The method of claim 15, further comprising the step of displaying a user
interface element having a plurality of pre-set ranges of time-values specified thereon
for selection by a user, the plurality of pre-set ranges of time-values for use with the

time-based navigation function.

20.  The method of claim 15, wherein the time-based navigation function is

one of instant replay and quick skip.
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( START )
!

DISPLAY NAVIGATION FUNCTION TIME-VALUE MODIFICATION DIALOG
BOX (HAVING, E.G., PRE-SET TIME-VALUE AND/OR MECHANISM TO
SPECIFY NON-PRE-SET TIME-VALUES) WITHIN USER INTERFACE TO
ALLOW USER TO SPECIFY NEW (RE-PROGRAMMED> TIME-VALUES
FOR TIME-BASED NAVIGATION FUNCTIONS,
TIME-VALUE (PRE-SET DR NON-PRE-SET> MAY BE, E.G.,, DISCRETE
TIME-VALUE AND/OR RANGE OF TIME-VALUES

205

.

RECEIVE FIRST USER INPUT THAT REPROGRAMS A TIME-VALUE
FOR TIME-BASED NAVIGATION FUNCTION
OF THE VIDEO RECORDING SYSTEM

.

210

RECEIVE SECOND USER INPUT THAT SAVES TIME-VALUE
REPROGRAMMED AT STEP 210 TO MEMORY

|

RECEIVED THIRD USER INPUT THAT INVOKES THE TIME-BASED
NAVIGATION FUNCTION WHOSE TIME-VALUE WAS REPROGRAMMED

213

ec0

'

EXECUTE TIME BASED NAVIGATION FUNCTION USING THE
REPROGRAMMED TIME-VALUE

v

RECEIVE FOURTH USER INPUT THAT RESETS THE DEFAULT FACTORY
VALUES FOR AT LEAST ONE OF THE TIME-BASED NAVIGATION
FUNCTIONS, IF USER DESIRES TO RETURN TO THE DEFAULT FACTORY
TIME-VALUES FOR ANY OF THE TIME-BASED NAVIGATION FUNCTIONS,
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FIG. 2



WO 2004/080051 PCT/US2003/041737

3/3

300

Program Quick Skip and Instant Replay

Use the digits on your remote conirol, or highlight
+ or - o enter a new time for the Instant Replay
and Quick Skip buttons on your remote control.

-+
Instant Replay \\ seconds

Quick Skip 20 seconds

Save New Values

To reset the default values for these buttons,
highlight and select the button below

Reset Default Values

FIG. 3
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