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System and Method For Recording and Displaying Video Programs

for Mobile Handheld Devices

The present invention relates to an apparatus and method for recording video
programs, and in particular, to an apparatus and method for recording video
programs for playback in combination with handheld mobile devices.

Personal video recorders (PVR) are devices that allow a user to select, by
means of a graphical user interface (GUI) displayed on an associated television set,
monitor, or other display, a television program to be broadcast at a future time or
which is currently being broadcast, digitally "record" the selected program onto a
storage module, such as a hard disk, and upon user command "playback" the stored
program by retrieving it from storage, decompressing or decoding the program and
outputting the video signal to an associated television set or other display device.
Devices having such capability are currently sold under the trademarks "TiVo,"
"RePlayTV," “Sky +,” and “Showstopper.”

The video program signals are generally stored in the storage modules in a
compressed format, such as MPEG-2, to allow efficient use of the storage available
on the storage module. Generally, the programs are stored in the single compressed
format, which will be referred herein as "large display format" since it is the currently
available format most suitable for display on standard or high definition television
receivers or monitors, on the storage module. During playback the compressed
audio and video data are retrieved from the storage module, decompressed, and
processed for display on a display device. PVR devices that perform the above-
described functions may exist today as set top boxes, which interface to a TV, or as
an internal PC card, or external interface card for a PC, which uses the PC's hard
disk drive (HDD) for storage. In any event, current PVR devices are generally
adapted for providing video signals suitable for display on a conventional large
display screen. The term conventional large display screen as used herein refers to
known displays associated with a television set or a computer system, including
desktop and laptop systems.

Handheld devices, also known as mobile display devices (MDD), or personal
data assistants (PDA), currently available under the trademarks Palm “Pilot,”

“Compagq iPAQ Pocket PC,” and HP “Jornada,” are commonly used, small general
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purpose computers, which store in local memory a variety of applications, including to

do lists, addresses and phone number lists, games, and the like, and can run certain
applications adapted for mobile devices. Presently available mobile handheld
devices have much less memory and processing capacity than currently available
desktop or laptop computers, and as a result, may be limited in their ability to process
and display video information compared to the desktop or laptop computers. Such
mobile handheld devices also generally include less memory and processing power
than currently available PVR devices. Although limited when compared to the larger
computer system, recent developments in the handheld device art have provided
sufficient graphic interface, processing power, and memory to allow some display of
audiovisual works, such as motion-pictures and television programs in special
handheld device format, to be viewed on the mobile device. Such displays are
generally of lower resolution and quality than is available on a conventional television
set, desktop computer, or laptop computer. However, the advantages of a PVR have
not been made fully available on a mobile device for a number of reasons. The
mobile devices have not yet been adapted to receive television broadcast directly
from cable, antenna, or satellite. Also, the compressed video files as they are stored
on current PVRs may still be too large for storage and playback on present
handhelds.

Therefore, a need has been recognized for a way to allow mobile handheld
device users to easily and conveniently use the mobile device in conjunction with a
PVR device. In particular, there is a need to provide an apparatus and method for
allowing a user to easily operate the mobile device to control the various functions of
the PVR, such as selecting the television program for recording, selecting the
television programs to be transferred to and from the mobile device, and selecting the
television programs to be deleted from the mobile device and/or the PVR. There is
also a need to provide an apparatus and method for recording programs on the PVR
in a manner that facilitates transfers and playback on the mobile device.

An inventive apparatus and method that addresses the problems mentioned
above, as well as others that will become apparent from the description, are
described below. The present invention comprises, in one aspect, an improved PVR
that allows the user to select one or more encoding formats for recording a selected
program in the selected encoding format, or formats. In particular, the present
invention comprises a PVR device that allows a user to select a television program

for recording in a conventional display format, a mobile device format, or in both a



10

15

20

25

30

35

3
conventional and mobile device format. In response to the user selection, the PVR

according to the present invention stores in a storage device, the selected television
program in one or more encoding formats. A remote controller, or the mobile display
device, can be used to control the PVR, using a graphical user interface (GUI), and
an electronic program guide (EPG), to record a program which the EPG indicates is
scheduled to be broadcast, and to select the format(s) in which the program will be
recorded, i. e., large display, mobile device, or both. In one embodiment a selection
can be made while the program is in progress. The present PVR may provide the
multiple format recording using two separate encoders for encoding the large display
and mobile device formats, respectively.

After the selected program has been saved to the PVR storage device, usually
a hard disk, the program can be retrieved and "played" in a number of ways. The
user can select a stored program for viewing on the associated display device such
as a television set or computer monitor, which is capable of running large display
format television programs. In that case, the present PVR automatically selects the
large display encoding format for retrieval and processing. Alternatively, the user can
select a stored program for export, or transmission, to a mobile handheld display
device. In that case, the present PVR automatically selects the mobile device format
for export to the mobile device. To export the video program, the PVR may transmit
via wireless transmission or via wired connection to the mobile device. There are
several possible wireless protocols that can be used, and the protocol can be a
default protocol or a protocol automatically established when the PVR and mobile
device go through a handshake process. For wired protocols, usually a USB port on
the PVR and on the mobile device can be connected. '

The mobile device can store the program in the mobile device format in which
it was transmitted from the PVR, or it can play the television program while it is being
broadcast, using conventional spooling processes. After the program is stored in the
mobile device storage, it can be played at the convenience of the user of the mobile
device. The mobile device can be connected, either wirelessly or wired, to a second
mobile device or another device that can use mobile device format programs, and the
stored TV program can be transmitted between them.

Following the viewing of the selected program on either the large display or the
mobile display device, the apparatus according to the present invention may delete
the program from the storage module based on a deletion criteria selected by the

user taking into account whether the program has been viewed on the conventional
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display, the mobile device, or both. For example, the present PVR may be

configured to automatically delete a selected program from the storage module upon
connection of a mobile device to the PVR, if the selected program is indicated to have
been completely viewed on the mobile device, or a command has been entered in the
mobile device to delete the program from the PVR’s storage module.

The invention is described with reference to the following drawings, wherein:
FIG. 1 is a block diagram of a PVR embodiment according to the invention;

FIG. 2 is a flow chart of an embodiment of a method according to the invention;
FIG. 3 is a graphical user interface screen showing format options for a television
program selected to be recorded; and

FIG. 4 is a graphical user interface screen showing export to mobile device via
wireless protocol or via wired connection.

Referring to FIG. 1, an exemplary embodiment of a personal video recorder
(PVR) 26 of the invention is illustrated. The PVR 26 comprises a central processing
unit 21, which generally coordinates and controls the operation of the various
component within PVR 26. PVR 26 receives a video signal from broadcast source
11, which is coupled to PVR 26 via conventionally known methods. The source 11
can be terrestrial TV, digital terrestrial TV, analog cable TV, digital satellite, digital
cable, DSL, cable modem, MMDS, or the like. The received video signal is tuned and
processed via tuner control 17 and receiver 15. The structure and operation of the
receiver and video signal processing related components and the method for
controlling such elements is well known and will not be discussed in detail. Also, it is
to be understood that although the present invention utilizes a hard disk drive as a
storage medium, any suitable storage medium may be used, including, but not limited
to, optical media and solid-state memories.

The PVR 26 generates a graphic user interface (GUI) suitable for display on a
conventional display device or on mobile device with GUI generator module 13. The
GUI generator module 13 may be used to generate on screen displays for displaying
various operating modes of PVR 26 and to allow the user to enter various control
commands to PVR 26. The GUI generator module 13 may also be used to generate
an electronic program guide (EPG) in a manner known in the art. The user typically
selects the EPG for display on the TV monitor 14 using the remote control device 12,
and then selects a future television program to be “recorded.” PVR 26 in response to
the user selection tunes a particular channel at a particular time period to

automatically record the selected television program. Mobile device 25, also referred
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to herein as handheld PDA, is a portable general purpose computer that has been

programmed, or has loaded therein software, for performing the steps described
below. Mobile device 25 may be programmed, or loaded with the appropriate
software, using methods known in the art.

In a conventional PVR, the user selects the program to be recorded by moving
a highlight around a grid and pressing ENTER, or similar command, when the
highlight is placed around the desired television program. A conventional PVR may
also allow a user to select a recording quality if insufficient storage space exists for
certain quality levels, and also notify the user of potential conflicts in the recording
schedule, and also allow the user to resolve the conflict. However, conventional
PVRs do not allow a user to specify the recording format based on the intended
viewing device and to specify multiple recordings, each recording in a specified
format. The PVR 26 according to the present invention allows the user to specify the
formats to be recorded onto the storage device and allows the user to select multiple
formats to be recorded onto the storage device, thereby allowing the user to later
easily select the viewing platform for the recorded program. A GUI screen 30 for
selecting the program and the format in accordance with the invention is illustrated in
Fig. 3, wherein the screen 30 displays the program related information, and provides
a set of options for the user to select the type of recording formats desired. In
particular, the user may select one of a normal format, which is suitable for display on
a conventional display, a mobile device format, which is suitable for display on a
mobile device, and both the normal format and the mobile device format. The
selection may be made using highlights, selector icons, or other suitable method.

When the selected program data is being received, it is sent to a frame buffer
16 and then to one or both of the two encoders, handheld format encoder 18 and
large display encoder 19, depending on the format(s) selected by the user. If the
user selects only the normal format, the program data is compressed by large display
encoder 19 to generate encoded data associated with a conventional display. If the
user selects only the mobile device format, the program data is compressed by
handheld format encoder 18 to generate encoded data associated with a mobile
device. If the user selects both the normal and handheld formats, the program data
is processed through both large display encoder 19 and handheld format encoder 18
to simultaneously generate two compressed files, both of which are stored in HDD
20. Having the two formats stored on the HDD 20 allows the desired format to be
easily retrieved for display and/or retrieved and exported to a mobile device. When
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the user selects a display (not shown) that lists the recorded programs on HDD 20,

the listing shows which recording formats are available on HDD 20.

In the present embodiment, the large display encoder encodes the program
data in accordance with MPEG-2, and the handheld format encoder 18 encodes the
program data in accordance with JVT. However, it is to be understood that other
encoding formats, which are suitable for storage and processing to provide the
desired display format may be utilized. The type of compression used for the mobile
device format can be any suitable format, but is different from the large display format
since the mobile device will have much less memory capability in general compared
to the PVR device and therefore a lower bit rate and lower resolution may be
necessary. As such, the mobile device formats are those that are generally
optimized for lower bitrates and lower resolution displays. Suitable formats include
MPEG4, H.26L, JVT, H.263A, and H.26L algorithms, with JVT being the most
preferred.

In an alternate embodiment, the motion vectors generated from the large
display encoder 19 are input to the small display encoder 18. The initially generated
motion vectors will help form a starting point for the mobile device format encoding
motion search and therefore save on processing power. Normally this is a
compromise in compression efficiency or quality but has the advantage of a less
complex implementation.

In another embodiment wherein the program signal from broadcast source 11
is digital the incoming digital stream must first be decoded and then re-encoded in the
mobile display format. In some cases only a partial decode is performed to reduce
the complexity of the system. However, this will result in lower quality mobile display
compression due to the re-use of elements from the incoming bit stream.

In an embodiment of the invention, the PVR 26 contains a video transcoder to
transcode from the PVR playback version of a program into a mobile device playback
version of the program. The transcoding can either be done on demand from a user
request, or started automatically upon a request to transfer a program to the mobile
device 25, which had not been previously stored on the PVR 26 for mobile device
playback.

Upon receiving a command from either the remote control device 12 or the
mobile device (personal digital assistant) 25, and the connection of the mobile device
to the PVR 26, the PVR 26 sends the encoded file formatted for the mobile device to

the mobile device either via a wired connection, such as the USB port 23, or via a
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wireless transmitter 24 using a wireless protocol, such as bluetooth or 802.11b. In

either case, a handshake protocol between the PVR 26 and the PDA 25 occurs. The
PVR 26 may send live streaming video to the mobile device or may send a complete
program for storage in PDA 25 memory for viewing at a later time. A typical GUI for
the file export options is illustrated in Fig. 4. Screen 40 may be provided to the user
upon selection of a program from a list of available programs.

As is conventional with all PVRs, PVR 26 will decode the large display file
(MPEG in this embodiment) and format it for display on the TV monitor 14 in
response to user selection of the PLAY option.

It is recognized that it is desirable to provide methods for easily and
conveniently synchronizing information between PVR 26 and mobile device 25. The
mobile device 25 can control actions by the PVR 26, including selecting which
programs to record, and requesting transfer of television programs stored on the PVR
to the mobile device, acting as a substitute for the remote control device 12 of PVR
26.

Synchronizing software, for example, Microsoft ActiveSync, can be used for
synchronizing a WinCE or PocketPC PDA with a Windows PC for PDR’s using a
Windows operating system. The PVR 26 will typically periodically download
Electronic Program Guide (EPG) information from a subscription source, and provide
users with a GUI application 13 to select which programs to record. When programs
are selected for recording, the quality of the program can be selected from 4 different
values, with higher quality leading to increased storage requirements.

The mobile device 25 can operate in several different modes, to minimize
power usage and prolong battery life. The modes are OFF, STANDBY, TRANSFER,
and ON. While OFF, the mobile device 25 does not communicate with the PVR 26
and does not use any power. While in STANDBY mode, the mobile device 25 uses a
low amount of power, and merely listens for communications requests from the PVR
26. While in STANDBY mode, when the mobile device 25 receives a
communications request from the PVR 26, or the mobile device 25 detects that it has
entered the range of a wireless LAN connection, the mobile device 25 switches into
TRANSFER mode, which consumes more power than STANDBY mode. In the
TRANSFER mode, data is transferred between the PVR 26 and the mobile device
25. An indicator light can be lit in TRANSFER mode to indicate to the user that data
transfer is occurring, but the video display is not turned ON. When a user is
interacting with the mobile device 25, it is switched to the ON mode, where the
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display is turned ON. Data transfer can also occur while the mobile device 25 is ON.

The type of data transferred between handheld device 25 and PVR 26, as well as the
actions of PVR 26, may be controlled by the synchronizing information associated
with mobile device 25 and PVR 26.

When a user is using the PVR 26 to select which television programs to
record, using a GUI application that presents the EPG information, the PVR 26
provides the ability for the user to choose between recording a program for playback
using the PVR 26 and/or for playback on the mobile device 25. The PVR 26 stores a
list of what programs are stored, and for which platform, as well as a list of what
programs are scheduled to be recorded. Meta data for each program may be stored
with the list, which contains information about the program from the EPG, such as an
episode description, actor and director names, etc.

A GUI application on the PVR 26 allows a user to select which programs to
record for playback on the PVR 26, and also lets the user optionally choose to
automatically transfer the program to the mobile device 25 as soon as possible, i. e.,
as soon after the program is recorded that the mobile device 25 is connected to the
PVR 26. Otherwise, the user can manually request a transfer of the file from the PVR
26 to the mobile device 25, with the request initiated either from the PVR 26 or the
mobile device 25.

The GUI application on the PVR 26 also provides the user a choice of whether
to delete the mobile device version of the program from the PVR storage when it is
transferred to the mobile device 25. The PVR 26 maintains information about which
program(s) are currently stored on the mobile device 25, and that information can be
presented to users who are selecting which program to watch using the PVR 26. If
the PVR 26 has deleted the PVR stored version of the program for mobile device
playback when it was transferred to the mobile device 26, either the PVR 26 or the
mobile device 25 can choose to copy the program back from the mobile device 25 to
the PVR 26 when they are next connected, while at the same time deleting it from the
mobile device storage, to free up room for more programs.

The mobile device 25 inciudes GUI application that allows users to select
which program to play, including decoding and displaying the audio/video, from
among those stored on the mobile device 25. When the PVR 26 and mobile device
25 are connected, the list on the PVR 26 of what programs the PVR 26 has stored,
and what programs are scheduled for recording, are transferred to the mobile device

25. A GUI application on the mobile device 25 allows the users to view this list,



10

15

20

25

30

35

9
whether or not the mobile device 25 and PVR 26 are currently connected. While the

mobile device 25 and PVR 26 are connected, the application on the mobile device 25
allows the user to initiate immediate transfer of programs from the PVR 26 to the
mobile device 25. If the mobile device 25 and PVR 26 are not connected, the
application allows the user to select desired programs to copy to the mobile device 25
the next time that they are connected. Programs that are scheduled for recording on
the PVR 26 but have not yet been stored can be selected for transfer to the mobile
device 25. After the scheduled recording takes place the transfer takes place the
next time the PVR 26 and mobile device 25 are connected.

If the mobile device 25 is connected to the PVR 26 while a program is being
recorded that had been previously selected for automatic transfer to the mobile
device, either from the application on the PVR 26 or the mobile device 25, transfer of
the mobile device playback version of the program can begin before the recording of
the program has completed. If the connection bandwidth is sufficiently high, transfer
of data can be batched, to save on mobile device battery life. For example, for
transfer of 500 kbps compressed video over a 2 Mbps link, every 4 minutes data
could be transmitted for 1 minute, with the mobile device 25 entering standby mode
for the other 3 minutes.

After a program is watched on the mobile device 25, the user is presented a
choice of whether to delete it from the mobile device 25 and whether to delete the
mobile device version of the program and/or the PVR version of the program from the
PVR 26 the next time that the devices are connected. After a program is completely
watched on the PVR 26, the user is also presented a choice of which, or all, of the
stored versions should be deleted: the PVR version stored on the PVR 26, the mobile
device version stored on the PVR 26, and the mobile device version stored on the
mobile device 25, the last of which takes place the next time the PVR 26 and mobile
device 25 are connected. For example, a user may decide to record a program for
both PVR and mobile device playback, not knowing in advance which version would
be watched. Once the user watches the program, whether using the PVR 26 or the
mobile device 25, the user may want to delete all versions of the program.

In another embodiment of the invention, the EPG data is downloaded to the
mobile device 25 when it is connected to the PVR 26. EPG data may include
television program names, start and stop times, channel, program description, actor
and director names, etc. The mobile device 25 provides a GUI application for the user
to select which programs to record on the PVR 26. When the mobile device 25 and
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PVR 26 are next connected, information about the selected programs is transferred

to the PVR 26. The PVR 26 receives the list of selected programs and merges it with
its existing schedule of programs to record.

The PVR 26 can fransfer programs to/from more than one mobile device. A
mobile device can also transfer programs to/from another multiple device, using any
of the types of wired or wireless connections.

During synchronization, data is transferred from the PVR 26 to the mobile
device 25 including a list of programs stored on PVR 26, including intended platform,
list of programs scheduled to be recorded on PVR 26, including intended platform,
compressed audio/video television programs, batched compressed programs, and
the EPG. Also, data is transferred to the PVR 26 from the mobile device 25 including
which programs to transfer to mobile device 25, which scheduled for recording
programs to transfer to mobile device 25 when available, which programs were
watched on mobile device 25, which programs to delete on PVR 26, compressed
audio/video television programs to return to storage on PVR 26, and which programs
to record on PVR 26.

The PVR functions include retrieving EPG info, presenting the EPG in GUI
application, generating the GUI application to select programs to record, with choice
of intended for PVR playback and/or mobile device playback (hi res and low res),
starting recording on schedule, allowing on demand transcoding to low res from hi res
(before or during a transfer to mobile device), generating the GUI application to select
program to transfer to mobile device, mark program as transferred, or default to
delete from PVR 26 when transferred, deleting either or both resolution files when
mobile device 25 indicates viewed there, scheduling transfer.

The mobile device functions include receiving program and EPG data from
PVR 26, generating GUI to select program to view, video decoder/playback, mark
program as viewed, optionally copy back to PVR 26 if not watched, but want to copy
something else, and was deleted from PVR 26, EPG presentation and selection of
programs to record, which is synched with PVR 26 when connected, recording
actually done on PVR 26, selecting what program want to waich next, even though
program is on PVR 26 (or scheduled to be on PVR), special deletion rules for mobile
device, based in part on whether still stored on PVR 26.

Referring now to FIG. 2, the process is illustrated as starting at 27, wherein the
PVR 26 generates 28 an EPG on large display TV, receives command from remote

control device 12 or mobile device 25 to record 29 selected program from a particular
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or default broadcast source 11, generate a record format option list on the GUI 30

(i.e., either “TV” format, PDA format, or both), receiving 31 a command from remote
control device 12 (or the PDA) to record a selected program in large and mobile
device formats (in the illustrated embodiment), tuning 32 to TV channel at the
scheduled time to receive the program from the broadcast source, storing 33 the
program to HDD in both formats. When the user selects to send the program to the
mobile device 25, a command is received 34 from either the mobile device 25 or the
remote control device 12 to send the file encoded in the mobile device format via
wireless protocol through the wireless transmitter on the PVR 26, or through the USB
port in a wired protocol transmission, and the process is completed 36 after the file is
transmitted 35. The program data is then processed and displayed on either mobile
device 25 or display 14 as selected by the user, and then deleted as desired based
on selections made by the user as described above.

The steps described above may be implemented using software and
programming techniques known to those skilled in the art.

Numerous modifications to and alternative embodiments of the present
invention will be apparent to those skilled in the art in view of the foregoing
description. For example, although the present embodiments describe recording the
formats for a conventional display and a mobile device display, it is to be understood
that other formats for other platforms may be included for recording as such formats
and platforms become available. Accordingly, this description is to be construed as
illustrative only and is for the purpose of teaching those skilled in the art the best
mode of carrying out the invention. Details of the structure may be varied
substantially without departing from the spirit of the invention and the exclusive use of

all modifications, which come within the scope of the appended claims, is reserved.
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CLAIMS

What is claimed is:

1. A television recording and playback system, comprising:

a storage device;

a remote controller;

means for receiving a television program from a broadcast source;

means for generating a graphic user interface (GUI) for allowing a user to
select, using the remote controller, a television program to be received and stored in
the storage device;

means for receiving and storing in the storage device the first selected
television program in a first display format, a second display format adapted for
display on a handheld device, or the first and second display formats in the storage
device in response to a user selection; and

means for transferring, to a handheld display device, the first television

program in the second display format in response to user selection.

2. The system of claim 1, further comprising

means for receiving electronic program guide (EPG) information having
television schedule information; .

means for transferring the EPG information to the handheld display device and
for accepting programming information indicative of television programs selected for
storage from the handheld display device, wherein the receiving and storing means
receives and stores the selected television programs in response to the programming

information.

3. The system of claim 2, wherein the programming information included
device playback information indicative of designated playback devices associated
with the respective selected television programs, the receiving and storing means
storing the selected television programs in the first, second, or first and second

display formats in response to the device playback information.

4. The system of claim 1, wherein
the generating means generates a synchronizing menu for allowing a user to

selectively transfer programs stored in the storage device to the handheld display
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device and to selectively transfer programs from the handheld display device to the

storage device.

5. The system of claim 4, wherein
the synchronizing menu provides a viewed status of programs transferred to
handheld display device and allows the user to select to delete the viewed programs

from the storage device when the handheld display device is coupled to the system.

6. The system of claim 4, wherein
the synchronizing menu provides a viewed status of programs stored in the
storage device and allows the user to select to delete the viewed programs from the

handheld display device when the handheld display device is coupled to the system.

7. A method for controlling a television recording and playback system,
comprising the steps of:

receiving user selected programming information indicative of television
programs to be recorded to a storage device;

receiving and storing the selected television programs in a first display format,
a second display format adapted for display on a handheld display device, or the first
and second display formats on the storage device, in response to the programming
information and a display format selection;

providing a graphic user interface(GUI) for allowing a user to select a stored
television program to be transferred to a handheld display device; and

transferring the selected stored television program in the second display
format to the handheld display device in response to a user synchronization mode

selection.

8. The method of claim 7 further comprising

receiving electronic program guide (EPG) information having television
schedule information; and

transferring the EPG information to the handheld display device and for
accepting programming information indicative of television programs selected for
storage from the handheld display device; and

receiving and storing the selected television programs in response to the

programming information.
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9. The method of claim 7 wherein the programming information comprises
providing device playback information indicative of designated playback devices
associated with the respective selected television programs; and

receiving and storing selected television programs in the first, second, or first

and second display formats in response to the device playback information.

10. The method of claim 7 further including generating a synchronizing menu
for allowing a user to selectively transfer programs stored in the storage device to the
handheld display device and to selectively transfer programs from the handheld

display device to the storage device.

11. The method of claim 7 wherein the synchronizing menu provides a viewed
status of programs transferred to handheld display device and allows the user to
select to delete the viewed programs from the storage device when the handheld
display device is coupled to the television recording and playback system or when the

handheld device is next coupled to the television recording and playback system.

12. The method of claim 7 wherein the synchronizing menu provides a viewed
status of programs stored in the storage device and allows the user to select to delete
the viewed programs from the handheld display device when the handheld display

device is coupled to the system.

13. A television recording and playback system, comprising:

a storage device;

a remote controller;

means for receiving a television program from a broadcast source;

means for generating a graphic user interface (GUI) for allowing a user to
select, using the remote controller, a first television program to be received and
stored in the storage device;

means for receiving and storing in the storage device the first television
program in a first display format;

means for storing in the storage device the first television program in a second
display format adapted for display on a handheld display device; and
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means for transferring, to the handheld display device, the first television

program in the second display format in response to user selection of a desired

display format.

14. The system of claim 13, wherein

the second display format is adapted for display on a handheld device, and the
transferring means includes means for coupling the system to the handheld device
for transferring the first television program to the handheld device in response to a

user selection.

15. The system of claim 13, wherein the first display format storing means and
the second display format storing means are independently coupled to the television
program receiving means, and encode and store the received television program

independently of each other.

16. The system of claim 13, wherein the second display format storing means
is coupled to the first display format storing means, and generates and stores a
representation of first television program in the second display format in response to

motion vectors received from the first display format storing means.

17. The system of claim 13, wherein the means for receiving television
program receives a digital representation of the television program and the second
display format storing means includes a decoder for decoding the digital
representation of the television program and means for re-encoding the television

program in the second display format.

18. A television recording and playback system, comprising:

a storage device;

a remote controller;

means for receiving a television program from a broadcast source;

means for generating a graphic user interface (GUI) for allowing a user to
select, using the remote controller, a first television program to be received and
stored in the storage device;

means for receiving and storing in the storage device the first television

program in a predetermined display format;
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means for transferring, to the handheld display device, the first television

program in the predetermined display format in response to user selection.

19. A method for controlling a handheld display device, comprising the steps
of:

providing a graphic user interface (GUI) for allowing a user to select a
television program stored on a television recording and playback system for transfer
to the handheld display device, and generating synchronizing commands in response
to the user selection;

transferring the synchronizing commands to the television recording and
playback system when the handheld display device is connected to the television
recording and playback system;

receiving the selected television program transmitted in response to the
synchronizing commands; and

displaying the selected television program in response to user playback

commands.

20. The method of claim 19, further comprising the steps of:

receiving electronic program guide (EPG) information having television
program schedule information;

providing a graphic user interface (GUI) in response to the EPG information for
allowing the user to select a television program for recording on the television
recording and playback system, wherein the synchronizing commands include
programming information indicative of television programs selected for storage in

response to user selection.
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