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(57) ABSTRACT 

A video-on-demand system encodes multiple video streams 
from media content. Such that the video streams have stag 
gered intra-frame intervals. When a client device requests a 
Video stream, the video-on-demand system selects one of the 
multiple video streams based on the position of the intra 
frames, and transmits the selected video stream to the client 
device. 

-10 

Stream 
Selector 

112 

VOD 
Transmitter 

114 

  



Patent Application Publication Aug. 4, 2011 Sheet 1 of 5 US 2011/O191803 A1 

-10 
Video-On-Demand Server 102 

Stream 
Selector 

112 Media VOD 
EnCOder Repository 

108 110 VOD 
Transmitter 

114 

VOD NetWork 
  



Patent Application Publication Aug. 4, 2011 Sheet 2 of 5 US 2011/O191803 A1 

VOD Repository 

I VODn 
(Reverse) 

  



Patent Application Publication Aug. 4, 2011 Sheet 3 of 5 US 2011/O191803 A1 

0:33:00 0:33:10 0:33:30 O:33:40 306 

SN III. 
SNIH : 

322 302(c) 

SNs 
310 302(d) 

SHNHS 
302(e) 

SNN 

Fast Forward 

304(b) 
SNS 

304(c) 
SNs 

316 - || | 304(d) 
SHHHS 

|| N-soo 
0:33:00 0:33:20 0:33:40 O:34:20 O:34:40 

22eve 5 

308 

  

  

  

  

  

  

  



Patent Application Publication Aug. 4, 2011 Sheet 4 of 5 US 2011/O191803 A1 

402 
400 N RECEIVE MEDIA CONTENT 

404 
DETERMINE NUMBER OF VIDEO 

STREAMS TO ENCODE 

DETERMINE-FRAME INTERVAL 406 
STAGGER VALUE 

408 
ENCODE FIRST VIDEO STREAM 

ENCODE ANOTHER WIDEO 410 
STREAM 

412 COMPLETE SET 
OF VIDEO STREAMS 

NO ENCODED? 

YES 

414 
END 

  

  

  

  

      



Patent Application Publication Aug. 4, 2011 Sheet 5 of 5 US 2011/O191803 A1 

5O2 
500 N RECEIVE VOD REQUEST 

TRANSMIT FORWARD PLAYING 504 
NORMAL SPEED WIDEO STREAM 

RECEIVE TRICK MODE 506 
REQUEST 

SELECT APPROPRIATE TRICK 508 
MODE VIDEO STREAM 

51O 
TRANSMIT THE SELECTED TRICK 

MODE VIDEO STREAM 

RECEIVE 512 
ANOTHER TRICK MODE 

REQUEST? 

514 

    

    

  

  

    

  

  



US 2011/O 191803 A1 

TRICK MODE SUPPORT FORVOD WITH 
LONG INTRA-FRAME INTERVALS 

RELATED APPLICATION 

0001. This application is a divisional of and claims priority 
to U.S. patent application Ser. No. 10/289,894, filed on Nov. 
7, 2002, entitled “Trick Mode Support for VOD with Long 
Intra-Frame Intervals'. 

BACKGROUND 

0002 Many media entertainment systems allow users to 
access video-on-demand (VOD), Such as pay-per-view mov 
ies. With higher compression rates, the ability to widely 
deploy VOD is improved, and the cost of such deployment is 
decreased. Digital video is encoded as a series of frames 
within a video stream. A frame may be either an intra-unit (or 
intra-frame) or a non-intra-unit (or non-intra-frame). An 
intra-frame is a frame that can be decoded and displayed 
without reference to any other frames. A non-intra-frame is a 
frame that contains only a portion of the data necessary to 
decode and display an entire image. An MPEG I-frame is an 
example of an intra-frame, while MPEG B-frames and 
P-frames are examples of non-intra-frames. When a client 
device (e.g., a set-top box) tunes to a particular video stream, 
a complete picture is not available until the set-top box 
receives and processes an intra-frame. In video streams 
encoded for traditional broadcast, an intra-frame is inserted 
every 0.5 seconds (or other very short interval) so that when a 
set-top box tunes to a channel on which the stream is being 
broadcast, the picture can be acquired quickly. Higher video 
compression, resulting in video streams with a much lower 
overall bitrate can beachieved by inserting fewer intra-frames 
at larger intervals, such as every 30 seconds. 
0003. When a viewer tunes to a channel over which digital 
Video is being broadcast (e.g., by changing television chan 
nels), the viewer may experience a delay between the time at 
which the channel is selected and the time at which the broad 
cast video is displayed. The length of the delay is based on 
two factors; first, the interval between intra-frames in the 
broadcast digital video stream; and second, a current video 
stream location at the time the channel is tuned. For example, 
if a viewer changes channels such that when the new channel 
is tuned, the first frame received is an intra-frame, then there 
will be no delay in the display of the broadcast digital video. 
On the other hand, if the viewer changes channels such that 
when the new channel is tuned, the first frame received is not 
an intra-frame, then there will be a delay in the display until 
the next intra-frame is received. As a result, short intra-frame 
intervals are desired in broadcast digital video to minimize 
potential viewing delays. 
0004 Alternatively, when a viewer requests on-demand 
media content, the server can begin transmission of the 
requested media content with an intra-frame, thus avoiding 
any delay between tuning and display. As a result, long intra 
frame intervals in on-demand media streams are tolerable 
because the distance between intra-frames in on-demand 
media streams is irrelevant with respect to channel acquisi 
tion delays. 
0005. A problem with longer intra-frame intervals in the 
delivery of on-demand video becomes evident, however, 
when one considers supporting control functions along with 
the video-on-demand. Control functions are those functions 
typically available in a video cassette recorder (VCR), such as 
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fast forward, rewind, pause, etc. The channels over which 
Video-on-demand is delivered are not capable of sending data 
faster when a user selects an accelerated speed. Such as fast 
forward or rewind. To support such control functions, VOD 
systems implement “trick modes' of operation. A VOD 
server typically stores multiple video streams associated with 
a particular media content (e.g., a movie). One stream stores 
the media content running at normal speed, while other 
streams store the media content running at one or more other 
forward and/or reverse rates. In use, when a user selects an 
on-demand video, a VOD server begins transmitting a normal 
speed video stream. If a user selects a fast forward command, 
the VOD server begins transmitting a fast forward video 
stream, beginning the transmission at a location in the fast 
forward stream that corresponds to the current location of the 
normal speed stream. When the user Subsequently selects a 
play command, the VOD server switches back to transmitting 
the normal speed video stream, beginning the transmission at 
a location in the normal speed video stream that corresponds 
to the current location of the fast forward stream that is being 
transmitted. 

0006 While long intra-frame intervals do not result in a 
viewing delay when on-demand media content is requested, 
long intra-frame intervals do adversely affect the resolution 
of trick mode navigation. For example, if the intra-frame 
intervals in a normal speed and a fast-forward speed video 
stream are one minute, then when a viewer wishes to fast 
forward, because of the interval between intra-frames, the 
viewer may only fast-forward to points in the stream at one 
minute intervals. For this reason, video streams that have 
longer intra-frame intervals, which provide higher video 
compression, and thus lower overall bitrate, do not lend them 
selves to systems that Support control functions in conjunc 
tion with video-on-demand. 

SUMMARY 

0007 Methods and systems for supporting trick modes in 
conjunction with video-on-demand that is encoded with long 
intra-frame intervals are described. Multiple video streams 
are encoded with staggered intra-frame intervals, such that a 
composite intra-frame interval taken over the multiple 
streams is significantly shorter than an intra-frame interval 
associated with one of the video streams. When a VOD server 
receives a request for a video stream associated with a trick 
mode, the server selects the video stream with the nearest 
future intra-frame. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0008. The same numbers are used throughout the draw 
ings to reference like features and components. 
0009 FIG. 1 illustrates an exemplary environment in 
which long intra-frame interval video-on-demand trick 
modes may be implemented. 
(0010 FIG. 2 illustrates an exemplary VOD repository for 
storing multiple video streams with staggered intra-frame 
intervals. 

(0011 FIG. 3 illustrates an exemplary VOD trick mode 
implementation that utilizes multiple sets of video streams 
with staggered intra-frame intervals. 
0012 FIG. 4 illustrates a method for encoding multiple 
Video streams with staggered intra-frame intervals. 
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0013 FIG. 5 illustrates a method for selecting a video 
stream from multiple video streams with staggered intra 
frame intervals. 

DETAILED DESCRIPTION 

0014. The following discussion is directed to a television 
based entertainment system that Supports control functions in 
conjunction with video-on-demand encoded with a long 
intra-frame interval. Multiple video streams are encoded with 
staggered intra-frame intervals such that the multiple streams, 
when examined as a whole have a shorter intra-frame interval. 

Exemplary Environment 
0015 FIG. 1 illustrates an exemplary environment 100 in 
which Support for trick modes in conjunction with video-on 
demand encoded with long intra-frame intervals may by 
implemented. The environment 100 includes one or more 
video-on-demand (VOD) servers 102 to serve VOD content 
to one or more client devices 104 via a VOD network 106. 

0016 VOD server 102 includes a media encoder 108, a 
VOD repository 110, a stream selector 112, and a VOD trans 
mitter 114. Media encoder 108 encodes media content into 
multiple video streams that can Support various trick modes 
such as fast forward and rewind. Furthermore, for each sup 
ported trick mode, media encoder 108 encodes multiple video 
streams with staggered intra-frame intervals. Media encoder 
may receive the media content to be encoded from a media 
content repository (not shown) or from an external media 
content provider (not shown). VOD repository 110 stores the 
encoded video streams, which may include video streams 
encoded at normal speed, one or more other forward speeds, 
and one or more reverse speeds. Stream selector 112 controls 
selection of appropriate video streams based on client 
requests. If a user selects a “play” control function, then the 
stream selector selects one stream from a set of normal rate, 
forward playing video streams. If a user selects a “fast for 
ward control function then the stream selector selects one 
stream from a set of fast forward video streams. VOD trans 
mitter 114 controls the distribution of video streams from 
VOD server 102, across VOD network 106, to the one or more 
client devices 104. In alternate implementations, media 
encoder 108, VOD repository 110, stream selector 112, and/ 
or VOD transmitter 114 may be implemented as one or more 
distinct components, locally as part of the VOD server 102, or 
remotely as part of another distinct system. 
0017. VOD network 106 can include any type of network 
that can support a two-way private connection between VOD 
server 102 and a client device 104. Additionally, VOD net 
work 106 can be any type of network, using any type of 
network topology and any network communication protocol, 
and can be represented or otherwise implemented as a com 
bination of two or more networks including, for example, 
microwave, satellite, and/or data networks, such as the Inter 
net. Furthermore, VOD network 106 may also include wired 
or wireless media using any broadcast format or broadcast 
protocol. 
0018 Client devices 104 can be implemented in a number 
of ways. For example, client device 104(1) is coupled to 
receive content (e.g., audio data and video data) from VOD 
network 106 and provide the received content to associated 
television 116. Television 116 presents or otherwise renders 
the content received by the client device, as well as a graphical 
user interface. Aparticular client device 104 can be coupled to 
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any number of televisions 116 and/or similar devices that can 
be implemented to display or otherwise render content. Simi 
larly, any number of client devices 104 can be coupled to a 
television 116. 
0019 Client device 104(N) is an example of a combina 
tion television 118 and integrated set-top box 120. In this 
example, the various components and functionality of the 
set-top box are incorporated into the television, rather than 
using two separate devices. The set-top box incorporated into 
the television may receive content via VOD network 106. In 
alternate implementations, client devices 104 may receive 
content via the Internet or any other broadcast medium. 
0020 FIG. 2 illustrates an exemplary VOD repository that 
stores on-demand media content in the form of multiple 
encoded video streams with staggered intra-frame intervals. 
Video stream sets 202(1)-202(n) represent groups of video 
streams that, when played, display media content forward and 
at normal speed. Video stream sets 204(1)-204(n) represent 
groups of video streams that, when played, display the same 
media content that is encoded in video stream sets 202(1)- 
202(n), respectively, forward but at a higher speed (e.g., simi 
lar to a display generated by pressing the fast forward button 
on a VCR while viewing a movie). Video stream sets 206(2)- 
206(n) represent groups of video streams that, when played, 
display the same media content that is encoded in video 
stream sets 202(1)-202(n) and 204(1)-204(n), respectively, in 
reverse and at a higher speed than normal viewing (e.g., 
similar to a display generated by pressing the rewind button 
on a VCR while viewing a movie). Video stream sets 202(1), 
204(1), and 206(1) are encoded representations of a first 
media content. Similarly, video stream sets 202(2), 204(2), 
and 206(2) are encoded representations of a second media 
content; and video stream sets 202(n). 204(n), and 206(n) are 
encoded representations of an nth media content. Normal, 
fast forward, and reverse are types of video streams illustrated 
in FIG. 2, but it is recognized that other types of video streams 
may also be stored in the VOD repository, including, but not 
limited to, slow motion forward, slow motion reverse, high 
speed reverse, and high speed forward. 
0021. Each of the video stream sets 202(1)-206(n) include 
multiple video streams with staggered intra-frame intervals. 
The staggered arrangement will be described in more detail 
with respect to FIG. 3. 
VOD Trick Mode Implementation with Staggered Intra 
Frames 
0022 FIG. 3 illustrates an exemplary trick mode imple 
mentation with multiple video streams encoded with stag 
gered intra-frame intervals. Video streams 302(a)-302(e) 
illustrate five forward playing, normal speed video streams of 
a particular media content, such as a movie. Video streams 
304(a)-304(e) represent five forward playing video streams 
that display the same media content at twice the normal rate. 
FIG. 3 illustrates video streams having one frame per second. 
This is for illustrative purposes only, and does not reflect the 
actual case in which encoded video streams typically have 
several frames per second. Additionally, although not shown 
in FIG. 3, additional video streams may be encoded that 
display the same media content at various speeds in reverse. 
Timeline 306 represents elapsed movie time associated with 
video streams 302(a)-302(e). Timeline 308 represents 
elapsed movie time associated with video streams 304(a)-304 
(e). 
0023. Each shaded area in each of the video streams rep 
resents an encoded intra-frame. Video stream 302(a) repre 
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sents media content encoded with an intra-frame interval of 
10 seconds. As shown, intra-frames are encoded in Video 
stream302(a) at positions 0:33:00,0:33:10,0:33:20, 0:33:30, 
and so on. Video stream 302(b) represents the same media 
content also encoded with an intra-frame interval of 10 sec 
onds. However, the positions of the encoded intra-frames in 
video stream 302(b) are staggered in relation to the positions 
of the encoded intra-frames in video stream 302(a). Intra 
frames are encoded in video stream 302(b) at positions 0:33: 
02, 0:33:12, 0:33:22, 0:33:32, and so on. Similarly, video 
streams 302(c)-302(e) are also encoded with intra-frame 
intervals of 10 seconds that are staggered by two seconds in 
relation to the previous stream. As a result, video streams 
302(a)-302(e) are a set of video streams with staggered intra 
frame intervals, and when taken as a whole, has an intra 
frame interval of 10 seconds. 
0024. Similarly, video streams 304(a)-304(e) have stag 
gered intra-frame intervals with each video stream having an 
intra-frame interval of 10 seconds, but the set of video streams 
taken as a whole has an intra-frame interval of two seconds. 
0025. When a viewer requests (through a client device) the 
movie represented by video stream sets 302 and 304, a VOD 
server begins transmitting a normal rate video stream (one of 
video stream set 302). The particular video stream selected 
from the set of normal rate video streams is arbitrary, and any 
method may be used to select the video stream that is initially 
served to the requesting client device. Arrow 310 in FIG. 3 
indicates that video stream 302(d) is the normal rate video 
stream initially served to the requesting client device. 
0026. At 33 minutes and 14 seconds into the movie, the 
VOD server receives a fast forward request from the client 
device. At this time, the current location of video stream 
302(d) is indicated by reference 314. In response to the fast 
forward request, the VOD server examines fast forward video 
streams 304(a)-304(e) at a start position 312 that corresponds 
to the current position 314 of the currently playing video 
stream 302(d). The server selects the fast forward stream that 
has an intra-frame after and nearest to the start position 312. 
Video stream 304(e) satisfies this requirement. As indicated 
by arrow 316, the server begins transmitting fast forward 
video stream 304(e). 
0027. After 15 seconds of fast forwarding (30 seconds of 
elapsed movie time), the VOD server receives a request to 
return to transmitting the media content at normal speed. At 
this time, the current location of video stream 304(e) is indi 
cated by reference 320. In response to the request, the VOD 
server examines normal rate video streams 302(a)-302(e) at a 
start position 318 that corresponds to the current position320 
of the currently playing video stream 304(e). The server 
selects the normal rate video stream that has an intra-frame 
before and nearest to the start position 318. Video stream 
302(c) satisfies this requirement. As indicated by arrow 322, 
the server begins transmitting normal rate video stream 302 
(c) at the last intra frame that occurs before start position 318. 
0028. To provide optimal viewing continuity, transmis 
sion begins at the first intra-frame after the identified start 
position when Switching from a reverse playing video stream 
to a forward playing video stream; and transmission begins at 
the first intra-frame before the identified start position when 
Switching from a fast-forward video stream to a normal speed 
forward playing video stream. 
Methods for Encoding Video Content 
0029 Staggered intra-frame video encoding may be 
described in the general context of computer-executable 
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instructions, such as application modules, being executed by 
a computer. Generally, application modules include routines, 
programs, objects, components, data structures, etc. that per 
form particular tasks or implement particular abstract data 
types. Staggered intra-frame video encoding may also be 
implemented in distributed computing environments where 
tasks are performed by remote processing devices that are 
linked through a communications network. In a distributed 
computing environment, application modules may be located 
in both local and remote computer storage media including 
memory storage devices. 
0030 FIG. 4 illustrates a method 400 for encoding video 
streams with staggered intra-frame intervals. The order in 
which the method is described is not intended to be construed 
as a limitation. Furthermore, the method can be implemented 
in any suitable hardware, Software, firmware, or combination 
thereof, and is described with reference to components shown 
in FIG. 1. 
0031. At block 402, a media encoder 108 receives media 
content to be encoded. The media content may be stored or 
may be received as a live stream, which may be encoded into 
the desired format on the fly. 
0032. At block 404, the media encoder determines a num 
ber of streams to encode to result in multiple streams with 
staggered intra-frame intervals. In one implementation, the 
media encoder is configured to encode a fixed number of 
streams. In an alternate implementation, the media encoder 
determines a number of streams to encode based on a config 
ured, preferred overall intra-frame interval. In another imple 
mentation, the media encoder determines a number of 
streams to encode based on a configured amount of memory 
available for storing the encoded streams associated with a 
particular media content. In yet another implementation, 
popularity of a particular media content may be a factor in 
determining the number of streams to encode. For example, a 
popular, recently released movie may be encoded into more 
streams (resulting in a smaller overall intra-frame interval and 
thus greater trick mode performance) than an obscure movie 
that was released several years ago and is not requested fre 
quently by viewers. 
0033. At block 406, the media encoder 108 determines the 
amount by which to stagger the intra-frame intervals across 
the streams to be encoded. This determination is based on the 
number of streams to be encoded and the intra-frame interval 
with which each stream will be encoded. For example, if the 
media encoder encodes video streams to have an intra-frame 
interval of 30 seconds, then to determine the stagger amount, 
the media encoder divides the standard intra-frame interval 
(30 seconds in this case) by the number of streams to be 
encoded. For example, if the media encoder will encode six 
video streams with 30-second intra-frame intervals, then the 
stagger amount is 5 seconds (30 seconds/6 streams). 
0034. At block 408, the media encoder 108 encodes the 

first video stream into a set of staggered intra-frame video 
streams. In an exemplary implementation, the first frame of 
the stream is an intra-frame, and Subsequent intra-frames are 
inserted according to the established intra-frame interval, 
such as at every 30 seconds of the stream. 
0035. At block 410, the media encoder 108 encodes 
another video stream in the set with the intra-frames stag 
gered based on the position of the intra-frames in the previ 
ously encoded stream. In an exemplary implementation, the 
media encoder associates an index number with each encoded 
stream, beginning with index number 0 assigned to the first 



US 2011/O 191803 A1 

encoded stream. The first frame of the encoded stream is an 
intra-frame, and the second intra-frame is inserted at a posi 
tion equal to the index number multiplied by the determined 
stagger amount. Based on the example described above in 
which the determined Stagger amount equals five seconds, in 
the second encoded video stream (index=1), the second intra 
frame is inserted at a position five seconds into the video 
stream; in the third encoded video stream (index=2), the 
second intra-frame is inserted at a position 10 seconds into the 
Video stream. Third and Subsequent intra-frames are inserted 
into each video stream according to the encoding format. Such 
as every 30 seconds. 
0036. At block 412, the media encoder 108 determines 
whether the determined number of streams have been 
encoded. If the determined number of streams have been 
encoded (the “Yes” branch from block 412), then at block 414 
the method ends. If the determined number of streams have 
not been encoded (the “No” branch from block 412), the 
method continues at block 410. 

Methods for Supporting VOD Trick Modes 
0037. VOD trick mode support may be described in the 
general context of computer-executable instructions, such as 
application modules, being executed by a computer. Gener 
ally, application modules include routines, programs, objects, 
components, data structures, etc. that perform particular tasks 
or implement particular abstract data types. 
0038 FIG.5 illustrates a method 500 for supporting VOD 
trick modes. The orderin which the method is described is not 
intended to be construed as a limitation. Furthermore, the 
method can be implemented in any suitable hardware, Soft 
ware, firmware, or combination thereof, and is described with 
reference to components shown in FIG. 1. 
0039. At block 502, a VOD server 102 receives a request 
from a client device to transmit a particular video-on-de 
mand. 
0040. At block 504, a VOD transmitter 114 begins trans 
mitting a forward playing, normal speed encoded stream of 
the selected video to the requesting client device. 
0041. At block 506, the VOD server 102 receives a trick 
mode request from the client device. The trick mode request 
may be, for example, a request to fast forward or rewind the 
video. 
0042. At block 508, a stream selector 112 selects an appro 
priate video stream for the VOD transmitter to begin trans 
mitting. For example, if the client request is to fast forward the 
video, the stream selector selects a fast forward video stream 
from the multiple encoded fast forward video streams with 
staggered intra-frame intervals. The most appropriate stream 
is selected by determining the elapsed time of the video in the 
stream being currently transmitted, and then finding the fast 
forward stream that has an intra-frame after, but closest to the 
determined elapsed time. 
0043. At block510, the VOD transmitter 114 begins trans 
mitting the selected video stream to the requesting client 
device. 
0044. At block 512, the VOD server 102 determines 
whether the client device has submitted another control func 
tion request. At this point, any request for a different video 
stream associated with the same media content is considered 
a control function request. This includes a request to receive 
a normal speed, forward playing version of the media content 
(viewer selects the “play' button). If the client device has 
submitted another control function request (the “Yes” branch 
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from block 512), then the method continues in block 508. If, 
on the other hand, the client device does not submit another 
control function request (the “No” branch from block 512), 
then at block 514 the method ends. 

CONCLUSION 

0045 Although the systems and methods have been 
described in language specific to structural features and/or 
methodological steps, it is to be understood that the invention 
defined in the appended claims is not necessarily limited to 
the specific features or steps described. Rather, the specific 
features and steps are disclosed as preferred forms of imple 
menting the claimed invention. 

1. A method for selecting a video stream from a plurality of 
Video streams comprising: 

transmitting a first video stream with a first display speed; 
receiving a request to transmit a video stream with a second 

display speed; 
determining a current video position associated with the 

first video stream; 
identifying a start position for a second video stream based 

on the current video position; and 
selecting the second video stream from multiple video 

streams having the second display speed, such that the 
second video stream has an intra-frame near the start 
position. 

2. A method as recited in claim 1 wherein the first and 
second display speeds comprise at least one of normal for 
ward, slow forward, fast forward, normal reverse, slow 
reverse, or fast reverse. 

3. A method as recited in claim 1 wherein the multiple 
Video streams have staggered intra-frame intervals relative 
one video stream to another video stream. 

4. A method as recited in claim 1 wherein the multiple 
Video streams have equal and staggered intra-frame intervals 
relative one video stream to another video stream. 

5. A method as recited in claim 1 further comprising trans 
mitting the second video stream. 

6. A method as recited in claim 1 further comprising trans 
mitting the second video stream, beginning at the start posi 
tion. 

7. A method as recited in claim 1 further comprising trans 
mitting the second video stream, beginning at the first intra 
frame after the start position. 

8. A method as recited in claim 1 further comprising trans 
mitting the second video stream, beginning at the last intra 
frame before the start position. 

9. A method as recited in claim 1 wherein the second video 
stream has an intra-frame after and closest to the start posi 
tion, compared to an intra-frame in another one of the mul 
tiple video streams having the second display speed. 

10. A method as recited in claim 1 wherein the second 
video stream has an intra-frame before and closest to the start 
position, compared to an intra-frame in another one of the 
multiple video streams having the second display speed. 

11. One or more computer storage media encoded with 
computer executable instructions that, when executed, direct 
a computing system to perform the method as recited in claim 
1. 

12. A system comprising: 
means for selecting from a plurality of video streams with 

staggered intra-frame intervals, a video stream with an 
intra-frame nearest a specified location; and 

means for transmitting the video stream that is selected. 
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13. A system as recited in claim 12, wherein the video 
stream with an intra-frame nearest the specified location is a 
Video stream with a nearest intra-frame past the specified 
location. 

14. A system as recited in claim 12, wherein the video 
stream with an intra-frame nearest the specified location is a 
video stream with a nearest intra-frame prior to the specified 
location. 

15. A system as recited in claim 12, further comprising 
means for storing the plurality of video streams with stag 
gered intra-frame intervals. 

16. One or more computer storage media encoded with 
computer executable instructions that, when executed, direct 
a computing system to: 

transmit a first video stream having a first display attribute; 
receive a request to transmita Video stream having a second 

display attribute; 
Select a second video stream from multiple video streams 

having the second display attribute and staggered intra 
frame intervals; and 

transmit the second video stream. 
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17. One or more computer storage media as recited in claim 
16, wherein the first display attribute comprises a first display 
speed and the second display attribute comprises a second 
display speed. 

18. One or more computer storage media as recited in claim 
16, further encoded with computer executable instructions 
that, when executed, direct the computing system to select the 
second video stream by: 

determining a current position associated with the first 
video stream; 

identifying a start position associated with the multiple 
video streams that corresponds to the current position; 
and 

selecting from the multiple video streams, a video stream 
with an intra-frame closest to the start position. 

19. One or more computer storage media as recited in claim 
18, wherein the video stream with an intra-frame closest to 
the start position is a video stream with a closest intra-frame 
before the start position. 

20. One or more computer storage media as recited in claim 
18, wherein the video stream with an intra-frame closest to 
the start position is a video stream with a closest intra-frame 
after the start position. 
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