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(57) ABSTRACT 

A video stream may include portions that are stored While 
other portions are being displayed. In one embodiment, a 

(21) App1_ No; 11/174,906 portion of the Yideo stream' may be stored in digital storage 
media at one instance While in the next instance another 

(22) Filed; J u], 5, 2005 portion of the stream is being read out of the storage media. 
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TIME SHIFTING BY SIMULTANEOUSLY 
RECORDING AND PLAYING A DATA STREAM 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[0001] This is a continuation-in-part of US. patent appli 
cation Ser. No. 08/996,535, ?led Dec. 23, 1997. 

BACKGROUND 

[0002] This present invention relates to the recording and 
playing back of a video stream. Avideo stream includes any 
combination of audio and/or video data streams. 

[0003] Video streams have typically been recorded on 
analog media such as a video cassette. A video cassette 
recorder (VCR) is used to record the video stream on the 
video cassette. The video stream may come via a broadcast 
signal, via cable, via satellite signal, or from another video 
playback device. Once the video stream has been recorded, 
the VCR is used to reWind the recording medium and play 
What Was recorded. HoWever, due to the nature of the analog 
medium, once the VCR has started recording, it is not 
possible to play back the portion of the video stream that has 
already been recorded until the recording session is termi 
nated. 

[0004] For example, imagine that a person sets up a VCR 
for recording a one hour shoW because he knoWs that he Will 
miss the ?rst 15 minutes of the shoW. When he arrives home 
15 minutes into the shoW, he Will have to Wait for the entire 
shoW to be recorded before he can start Watching the 
program from the beginning. AWay of being able to vieW the 
shoW from the beginning Without having to Wait for the 
recording session to terminate is desirable. 

SUMMARY 

[0005] A method of enabling a video stream to be stored 
and displayed at the same time including alloWing portions 
of the video stream to be alternately Written to and read from 
a storage device. The next portion to be Written to the storage 
device is stored in a temporary buffer While another portion 
is being read from said storage device. 

DESCRIPTION OF THE DRAWINGS 

[0006] FIG. 1 shoWs a block diagram of a video record 
and playback system in accordance With one embodiment of 
the invention; 

[0007] FIG. 2 shoWs a flow chart of the method of 
providing a time-shifted video stream; 

[0008] FIG. 3 shoWs one embodiment of performing 
block 206 of FIG. 2; 

[0009] FIG. 4 shoWs one embodiment of an apparatus for 
storing the video stream on a hard disk; 

[0010] FIG. 5 shoWs an exemplary method of using the 
storage unit as a temporary buffer. 

[0011] FIG. 6 shoWs a ?oWchart of the playback of a 
video stream catching up to the incoming video stream; 

[0012] FIG. 7 shoWs another embodiment, in Which the 
user is able to suspend the display of the incoming video 
stream; 
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[0013] FIG. 8 shoWs an example of a display screen With 
several image frames taken at different times; 

[0014] FIG. 9 is a flow chart shoWing one system for 
recording and playing back a video stream; 

[0015] FIG. 10 is a block diagram of a computer system 
useful in implementing one embodiment of the present 
invention; 
[0016] FIG. 11 is an exemplary TV display for imple 
menting an embodiment of the present invention; 

[0017] FIG. 12 is a flow chart shoWing the operation of 
another embodiment of the present invention; 

[0018] FIG. 12A is a continuation of the flow chart of 
FIG. 12. 

[0019] FIG. 13 is a top plan vieW of a remote control 
useful in one embodiment of the present invention; 

[0020] FIG. 14 is a block diagram shoWing hoW data is 
transferred to and from a memory device; 

[0021] FIG. 15 is a flow chart shoWing the How of input 
video information into a storage device; 

[0022] FIG. 16 is a flow chart shoWing the How of data 
from the storage device; and 

[0023] FIG. 17 shoWs a display With an electronic pro 
gram guide. 

DETAILED DESCRIPTION 

[0024] FIG. 1 shoWs a block diagram of a video record 
and playback system 100 in accordance With one embodi 
ment of the invention. Avideo stream is received at the video 
input 102. The video stream may be provided by a camera, 
a television signal, broadcast, cable, or satellite signals, or 
another video playback device. In one embodiment, the 
video input 102 performs an analog-to-digital conversion on 
an analog video stream to form a digital video bit stream. In 
a different embodiment, the video is already in digital form. 
The video record and playback system 100 may be part of 
a computer system such that the video input 102 is a video 
capture card in the computer system. 

[0025] The digital video stream from the video input 102 
is optionally compressed at compression unit 104. In one 
embodiment, the video is already compressed, such as 
Would be the case With an Moving Picture Experts Group 2 
(MPEG 2) speci?cation (available from the International 
Standards OrganiZation Standard IS01172) compliant video 
signal, and no further compression is needed. The video 
stream is then stored in the storage unit 108. A buffer unit 
106 may be used as temporary storage for providing larger 
sequential blocks of video data to the storage unit 108. In 
one embodiment, the storage unit 108 is a random access 
memory that alloWs relatively quick access to any portion of 
the stored video stream. A hard disk is an example of a 
random access memory. 

[0026] The video stream is played back by reading the 
video stream from the storage unit 108. If the video stream 
Was compressed in compression unit 104, then a decom 
pression unit 110 decompresses the retrieved video stream. 
The video stream is provided from a video output port 120, 
to a monitor or other display device to provide sound and/or 
video to a user. 
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[0027] Aremovable storage unit 122 may also be included 
in video record and playback system 100, Examples of 
removable storage units are a Writeable compact disk read 
only memory (CD-ROM), Writeable digital video disk 
(DVD), a ?ash memory, or another hard disk. The remov 
able storage unit 122 alloWs a user to transfer a recording of 
a video stream stored in storage unit 108 to the removable 
storage unit 122 and then to transfer the unit 122 to another 
system at a different location. 

[0028] In one embodiment, a processor 130 controls the 
operations of the video record and playback system 100. The 
compression unit 104 and decompression unit 110 may be 
implemented in hardWare, or the compression and decom 
pression functions of units 104 and 110 may be performed 
by the processor 130. Processor 130 receives instructions 
from ?rmWare/memory 140, using technology that is Well 
knoWn. 

[0029] FIG. 2 shoWs a How chart of the method of 
providing a time-shifted video stream. The How chart begins 
at block 200, and continues at block 202 Where the video 
stream is received. The recording of the video stream begins 
at block 204. At block 206, playback of the recorded video 
stream is performed by retrieving a portion of the video 
stream from the random access storage unit While the 
recording of the incoming video stream continues. The 
retrieved portion of the video stream may be time-shifted 
from the incoming video stream by a time delay. At block 
208, the portion of the video stream retrieved from the 
random access storage unit is retrieved for display by a 
television or other display device. 

[0030] In this Way, the record and playback functions are 
decoupled from one another. The user may noW begin 
Watching a recorded TV shoW from the beginning, i.e., prior 
to the shoW being completely recorded. 

[0031] FIG. 3 shoWs one method for retrieving a portion 
of the video stream from the random access storage unit 
While continuing to record the incoming video stream. In the 
disclosed embodiment, the simultaneous recording and play 
back of the video stream is performed by multiplexing or 
alternately storing the video stream to the random access 
storage unit and reading of the video stream from the 
random access storage unit. The multiplexed or alternated 
stores and reads may occur quickly enough that the user does 
not notice an appreciable delay in the playback of the video 
stream, and the incoming video stream is not lost, i.e., all of 
the video stream is recorded. Thus, the record and playback 
are simultaneous from the user’s point of vieW. 

[0032] In one embodiment, the random access storage unit 
is a hard disk. The retrieval of the time-shifted video signal 
from the hard disk is performed at a ?rst physical location 
(or sector) of the hard disk, and the storing to the hard disk 
of the incoming video stream is performed at a different 
physical location (or sector) on the hard disk. Because it 
takes more time to jump back and forth betWeen different 
sectors of the hard disk than to read and Write to sequential 
locations in the same sector, data may be buffered to 
minimiZe the number of accesses to and from the hard disk 
using buffer 106. This increases the amount of data trans 
ferred per access. 

[0033] Additionally, because of time constraints for read 
ing and Writing to the hard disk, data may be compressed and 
decompressed to speed transfers to and from the hard disk. 
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[0034] In block 302, the video stream is stored in a random 
access storage unit. The video stream is optionally com 
pressed and/or buffered prior to storage. In block 304, the 
video stream is retrieved from the random access storage 
unit. Buffering and/or decompression may be performed 
before providing the retrieved video stream to the video 
output port 120. 

[0035] The next portion of the video stream is stored 
(block 306) as described in block 302. At block 308, the next 
portion of the video stream is retrieved as described in block 
304. This process is repeated until either the recording or 
playback cycle is terminated. 

[0036] FIG. 4 shoWs one embodiment of an apparatus for 
storing the video stream in the storage unit 108. In this 
embodiment, the video stream is stored as separate ?les 001 
and 009 on a hard disk, for example. The processor 130 
keeps track of the ?le and offset into the ?le of the data being 
played back, as Well as the ?le and offset into the ?le of the 
data being recorded. If the random access storage unit is fast 
enough, more than one video stream can be recorded and 
played back at the same time. 

[0037] Due to the nature of the random access storage unit 
being capable of easily recording over itself, the random 
access storage unit may act as a temporary buffer for 
recording the latest portion, or X number of minutes, of an 
incoming video stream, Where X is set up based upon the 
siZe of the storage unit. In one embodiment, X could be set 
up to be the entire storage unit. As neWer portions of the 
video stream are received, they overWrite the older portions 
of the video stream saved in the random access storage unit. 
In this manner, the temporary buffering of the video stream 
acts as a circular buffer. In one embodiment, the processor 
130 maintains pointers to the beginning and ending points of 
the temporary buffer. The processor 130 reassigns the point 
ers as neWer portions of the video stream are received and/or 
older portions of the video stream are overWritten. 

[0038] FIG. 5 shoWs a How chart 500 of one method for 
using the storage unit as a temporary buffer. At block 502, 
the video stream is received at an input. Recording of the 
video stream to the storage unit begins at block 504. At block 
506, older portions of the video stream are deleted as neWer 
portions of the video stream are stored to the storage unit. 

[0039] A user may initiate a playback cycle folloWing 
block 506. For example, this may occur When the user 
Wishes to re-vieW a video clip that he just saW. In one 
embodiment, the user stops recording to the temporary 
buffer and plays back the last portion of the temporary 
buffer. 

[0040] HoWever, it may be more desirable to the user to be 
able to continue recording as shoWn at block 508. A record 
and playback cycle (as described With respect to FIG. 2) is 
started, in Which the incoming video stream is recorded 
While the user re-vieWs the last portion of the temporary 
buffer. In this manner, after re-vieWing the desired video 
clip, the user can resume sequentially Watching the video 
stream from the point of the video clip. 

[0041] At block 510, after the record and playback cycle 
is completed, all or part of the temporary buffer may be 
saved. Since the temporary buffer stores the latest X minutes 
of the video stream prior to the record and playback cycle, 
all or part of the temporary buffer may be allocated to the 
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portion of the video stream saved during the record and 
playback cycle. Other portions of the video stream may then 
be deleted from the storage unit, or they may be marked as 
overWriteable and used as a neW temporary buffer. 

[0042] FIG. 6 illustrates a method for playing back a 
video stream to alloW the playback to catch up to the 
incoming video stream. Usually, during simultaneous play 
back and recording of the same video stream, the playback 
of the video stream is time-shifted from the incoming video 
stream by a time delay. HoWever, if the playback is per 
formed at an overall rate faster than the rate at Which the 
incoming video stream is received, then the playback Will 
catch up to the incoming video stream. 

[0043] For eXample, playback of the video stream may 
have an overall rate faster than the rate of the incoming 
video stream if the playback is fast forWarded, or if segments 
of the playback are skipped altogether. When the time delay 
of the time-shifted video stream being played back falls 
beloW a certain threshold, the video and playback system 
100 Will cease providing the time-shifted video stream from 
the storage unit. Instead, the incoming video stream Will be 
provided to the video output port 120 directly. In one 
embodiment, a bypass 142, as shoWn in FIG. 1, alloWs the 
incoming video stream to be provided to the video output 
port 120 directly. 

[0044] When this happens, the user has caught up to the 
“live” broadcast, i.e., the incoming video stream. The user 
may terminate the recording cycle, if he Wishes. Alterna 
tively, the user can put the video record and playback system 
100 back into the temporary buffering mode in Which only 
the latest portion of the video stream is stored. 

[0045] FIG. 7 shoWs an embodiment in Which the user is 
able to suspend the display of the incoming video stream. 
This can be used for eXample, When the user is interrupted, 
and Wishes to continue vieWing the video stream after the 
interruption. When interrupted, the user signals to the video 
stream and playback system 100 to suspend the display of 
incoming video stream. This can be done via a remote 
control, for example. At block 702, the video output is 
suspended. In one embodiment, the video output continues 
to provide a still image of the image present at the instance 
When the suspend Was encountered. 

[0046] At block 704 the incoming video stream is 
recorded but is not displayed to the monitor. Instead the 
playback is paused at the point at Which the user indicated 
that the incoming video stream be suspended. When the user 
is ready to vieW the video stream again, he can signal the 
video record and playback system 100 to un-suspend the 
video stream so that it plays back from the point at Which the 
video stream Was suspended, as shoWn in block 706. 

[0047] The user may then vieW the video stream time 
shifted by the amount of time that he suspended the incom 
ing video stream, or he may fast forWard (or reWind) through 
the time-shifted video stream. When playback of the time 
shifted video stream catches up to the point at Which the 
incoming video stream is being recorded, the record and 
playback system 100 may display the incoming video stream 
directly from incoming video stream Without retrieving the 
video stream from the storage unit, as described With respect 
to FIG. 6. The recording of the video stream may then be 
terminated by the user, if desired. 
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[0048] Employing a random access storage unit for stor 
age of the video stream facilitates jumping to various points 
Within the video stream. One Way of jumping is by retrieving 
different time slices of the video stream. For eXample, an 
image frame from the video stream can be retrieved from the 
storage unit at 1 minute intervals from a current position of 
the video stream. In one embodiment, an image frame at the 
current playback position+1 minute, current playback posi 
tion+2 minutes, and so forth are retrieved and displayed on 
the TV screen. 

[0049] FIG. 8 shoWs an eXample of a display screen 800 
Which displays several image frames taken from the video 
stream at different times. In FIG. 8, the current playback 
position is designated as X. In one embodiment, the time 
interval, T, is user programmable. The intervals may be 
multiples of the time interval, as shoWn. A small interval 
may be used if the user Wishes to skip a commercial, Which 
usually lasts only a feW minutes. Longer intervals such as a 
half hour may be useful for determining Which movies are 
recorded on a storage unit. 

[0050] After the image frames are displayed, the user is 
able to select one of the frames as a neW starting point to 
Which to begin an operation, such as a playback or record 
operation. By using such a story boarding method, it is easy 
for a user to quickly jump to a desired location Within the 
video stream. 

[0051] In one embodiment, the record and playback sys 
tem 100 is able to detect a black screen or fade out, such as 
those Which accompany the beginning or end of a commer 
cial. This is useful in editing a video stream. 

[0052] Having the video stream stored on a random access 
storage unit such as a hard disk alloWs for easy editing of the 
video stream. Individual frames of the video stream may be 
deleted or replaced. For eXample, a commercial may be 
replaced by a fade-to-black sequence. 

[0053] Once the video stream on the storage unit has been 
edited, it can be stored to a more permanent medium such as 
a Writeable CD-ROM, ?ash memory, or another hard disk 
via the removable storage unit 122. 

[0054] Referring noW to the embodiment shoWn in FIG. 9, 
a How 900 for digitally recording a video stream begins by 
capturing the video stream as indicated in block 902. If the 
stream is an analog stream, it may be digitiZed in an 
analog-to-digital conversion process as indicated at block 
904. Next the digital stream may be encoded and com 
pressed, for eXample using the MPEG2 compression 
scheme, as indicated in block 906. The stream is alternately 
read, as indicated at block 910, and stored, as indicated in 
block 908, in a conventional storage device such as a hard 
disk drive, a digital video disk or a ?ash memory. Data that 
is read from the storage device is decoded and decompressed 
using conventional technology, as indicated in block 912, for 
display as indicated in block 914. 

[0055] A computer system 1000 in accordance With one 
embodiment of the present invention, shoWn in FIG. 10, 
includes a processor 1002. In one embodiment, the proces 
sor may be coupled to an accelerated graphics port (AGP) 
chipset 1004 for implementing an accelerated graphics port 
embodiment. The chipset 1004 communicates With the AGP 
port 1005 and the graphics accelerator 1006. The television 
1010 may be coupled to the video output of the graphics 










