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(57) ABSTRACT 

A method for displaying graphics in a computer system is 
described. In one embodiment, the method includes a step of 
receiving a stream of data into the main memory of the 
computer system. This stream of data comprises a series of 
descriptions of digital video frames and a series of indica 
tors, each of Which corresponds to a set, or a group of one 
or more, of the video frame descriptions. Each indicator 
indicates a basis for selecting a subset of the set of video 
frame descriptions. For example, in one embodiment thirty 
video frame descriptions are in each set, and a given 
indicator indicates that half of those thirty descriptions 
should be included in the corresponding subset. Then, only 
the ?fteen video frame descriptions selected for inclusion in 
the subset are decompressed, and only the ?fteen resulting 
video frames are displayed, While the other ?fteen frames 
are dropped. By reducing the total number of frame descrip 
tions to be decompressed and displayed, system activity can 
be reduced, thereby reducing the possibility that poWer 
management utilities Will be invoked. By using the indicator 
as the basis for determining When to drop frames and/or 
Which frames are to be dropped instead of alloWing poWer 
management utilites to make the determination, the video as 
displayed can be improved according to some predetermined 
policy. 
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METHOD AND APPARATUS FOR DISPLAYING 
GRAPHICS IN A COMPUTER SYSTEM 

FIELD OF THE INVENTION 

[0001] The present invention relates to the ?eld of com 
puter graphics and more particularly to the ?eld of reduced 
power digital video playback. 

BACKGROUND OF THE INVENTION 

[0002] As the processing poWer and the data handling 
capacity of computer systems increases, a groWing number 
of uses for computer systems include the playback of digital 
video. Typically, digital video playback involves four activi 
ties, (1) receiving compressed video data into the main 
memory of the computer system, (2) decompressing the 
compressed video data, (3) transferring the decompressed 
video data to a display memory, and (4) displaying the 
decompressed video data. These four activities occur repeat 
edly throughout the playback period, keeping most of the 
computer system continuously active. One problem With this 
high level of system activity is that poWer management 
utilities might be invoked, causing a noticeable effect on 
system performance, such as a “jerky” picture. This problem 
can make certain applications of computer systems, such as 
the playback of a movie on a portable computer system, 
impractical. In response to this problem, a novel approach to 
displaying video in a computer system has been developed. 

SUMMARY OF THE INVENTION 

[0003] A method of displaying graphics in a computer 
system is disclosed. In one step, the ?rst of a set of graphical 
descriptors is received. Each graphical descriptor corre 
sponds to a graphical image. In another step, a subset of the 
set of graphical descriptors is selected based on an indicator. 
In another step, the graphical images corresponding to the 
subset of graphical descriptors are displayed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0004] FIG. 1 is a How chart illustrating one embodiment 
of the method of the present invention. 

[0005] FIG. 2 is a block diagram illustrating one embodi 
ment of the apparatus of the present invention in a computer 
system. 

DETAILED DESCRIPTION OF A PREFERRED 
EMBODIMENT 

[0006] A method and apparatus for displaying graphics in 
a computer system is described. In the folloWing description, 
speci?c details are set forth in order to provide a thorough 
understanding of the present invention. It Will be apparent, 
hoWever, to one skilled in the art that the present invention 
can be practiced Without regard to these speci?c details. In 
other instances, Well knoWn concepts have not been 
described in particular detail in order to avoid obscuring the 
present invention. 

[0007] One embodiment of the present invention is a 
method for displaying video in a computer system. The 
method includes a step of receiving a stream of data into the 
computer system. This stream of data comprises a series of 
descriptions of digital video frames and a series of indica 
tors, each of Which corresponds to a set, or a group of one 
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or more, of the video frame descriptions. Each indicator 
indicates a basis for selecting a subset of the set of video 
frame descriptions. For example, in one embodiment, thirty 
video frame descriptions are in each set, and a given 
indicator indicates that half of those thirty descriptions 
should be included in the corresponding subset. Then, only 
the ?fteen video frame descriptions selected for inclusion in 
the subset are decompressed, and only the ?fteen resulting 
video frames are displayed, While the other ?fteen frames 
are dropped (ie not displayed, and/or replaced). 
[0008] By reducing the total number of frame descriptions 
to be decompressed and displayed, system activity can be 
reduced, thereby reducing the possibility that poWer man 
agement utilities Will be invoked. By using the indicator as 
the basis for determining When to drop frames and/or Which 
frames are to be dropped instead of alloWing poWer man 
agement utilites to make the determination, the video as 
played can be improved according to some predetermined 
policy. This predetermined policy can be an artistic, com 
mercial, moral, educational, or other policy, and can be 
objective or subjective. The policy can be used to manually 
or automatically generate the series of indicators according 
to criteria conforming to the policy. For example, one 
criterion could be to drop all frames shoWing tobacco 
products or guns. Another criterion could be to favor frames 
shoWing a certain actress or frames included in action 
scenes. Any number of series of indicators can be associated 
With a single video, such that the video can be played for a 
person or a group of people according to a policy that they 
prefer. 
[0009] FIG. 1 is a How chart of one embodiment of a 
method of the present invention. In step 101, a series of 
digital video frames is created by Well knoWn techniques, 
such as but not limited to video capture of a series of analog 
video frames or video recording using a digital video 
camera. The series of digital video frames can include any 
number of frames. In one embodiment, the series of digital 
frames includes 216,000 frames, representing thirty frames 
per second of a tWo hour long movie. For explanatory 
purposes, this series of 216,000 frames can be conceptually 
divided into a series of sets of frames. In one embodiment, 
the series of 216,000 frames is conceptually divided into a 
series of 7,200 sets of frames, each set consisting of thirty 
frames and corresponding to one second of video. 

[0010] In step 102, the 7,200 sets of digital video frames 
are compressed to create 7,200 sets of video frame descrip 
tions. Step 102 preferably includes both interframe and 
intraframe compression. Any compression technology, 
including hardWare technologies such as MPEG (Motion 
Picture Experts Group), DVI (Digital Video Interactive), and 
motion JPEG (Joint Photographers Experts Group), and 
softWare technologies such as Indeo (Intel Corporation’s 
Video Technology), Cinepak (Compression Technology 
Incorporated’s Video Compressor), and QuickTime (Apple 
Corporation’s Multimedia Architecture), or any combina 
tion of compression technologies can be used. 

[0011] In step 103, an indicator is generated for each set of 
video frame descriptions. During step 103, the video frames 
can be used or processed in any of a variety of Ways, for 
example, in a forWard sequential fashion typical of video 
vieWing, or in a reverse or scrambled fashion. 

[0012] The purpose of each indicator is to indicate a basis 
for selecting a subset of video frames to be displayed from 
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the corresponding set of video frames. Many bases for 
selecting the subset can be used. One such basis is an 
identi?cation of each frame from the set to be displayed or 
dropped. In one embodiment, Wherein the number of frames 
per set is thirty, the indicator includes thirty bits, each bit 
corresponding to one of the thirty frames, and each bit being 
set to a logical high level if the corresponding frame is to be 
displayed and set to a logical loW level if the corresponding 
frame is to be dropped. In another embodiment, Wherein the 
number of frames per set is one, the indicator includes one 
bit that is set to a logical high level if the frame in the 
corresponding set is to be displayed and set to a logical loW 
level if the frame is to be dropped. 

[0013] Another basis for selecting the subset is a direct 
indication of a numerical quantity of frames to be displayed. 
In one embodiment, Wherein the number of frames per set is 
thirty, the indicator includes ?ve bits encoding a value 
ranging from Zero to thirty, Wherein the encoded value 
represents either the number of frames to be displayed or 
dropped. 
[0014] Another basis for selecting the subset is an indirect 
indication of a numerical quantity of frames to be displayed, 
such as an indication of the frequency at Which frames are 
to be dropped or displayed. In one embodiment, Wherein the 
number of frames per set is thirty, the indicator includes 
three bits encoding a value ranging from Zero to seven. 
When the encoded value is Zero, all frames are to be dropped 
(i.e. the subset consists of Zero frames). When the encoded 
value is one, every tenth frame is to be displayed (i.e. if the 
frames are numbered from one to thirty, the subset consists 
of frames ten, tWenty, and thirty). When the encoded value 
is tWo, every ?fth frame is to be displayed. When the 
encoded value is three, every third frame is to be displayed. 
When the encoded value is four, every odd frame is to be 
displayed. When the encoded value is ?ve, every third frame 
is to be dropped. When the encoded value is siX, every ?fth 
frame is to be dropped. When the encoded value is seven, all 
frames are to be displayed. 

[0015] Another basis for selecting the subset is another 
indirect indication of a numerical quantity of frames to be 
displayed, such as an indication of the type of frame to be 
dropped. In one such embodiment, there are ten MPEG 
frames per set. The three types of frames according to the 
MPEG standard are indeX (I) frames, predictive (P) frames, 
and bidirectional (B) frames. The characteristics of these 
frame types are Well knoWn in the art. In this embodiment, 
the type of each of the ten frames in each set is de?ned by 
the series I-B-B-P-B-B-P-B-P. Then, the indicator includes 
tWo bits encoding a value ranging from Zero to three. When 
the encoded value is three, no frames are dropped. When the 
encoded value is tWo, all of the B frames are dropped. When 
the encoded value is one, all of the B and P frames are 
dropped. When the encoded value is Zero, all frames are 
dropped. 

[0016] Again, many bases for selecting the subset can be 
used. These bases include any of the bases described above, 
any variation of the bases described above, and any com 
bination of the bases described above and/or variations 
thereof. Within the scope of the present invention, the subset 
siZe is not limited, and can vary from set to set. 

[0017] Within the scope of the present invention, the 
generation of the indicators can be based on some prede 
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termined policy or any of a variety of considerations, such 
as, but not limited to, considerations of artistic selection or 
content. Unlike conventional approaches to reducing system 
activity during video playback, Wherein the determination of 
Which frames to drop is made at run time, the present 
invention provides for the determination of Which frames to 
drop to be made prior to run time. Therefore, the video as 
played can be improved according to some predetermined 
policy. Also, the determination of Which frames to drop can 
be made by anyone at any time, and is not limited by the 
playback machine or by the desires or intent of the creators 
of the video. 

[0018] In generating the value of the indicator for any 
given set of frames, one goal may be to increase picture 
quality during playback according to some predetermined 
policy. Another goal may be to reduce system activity during 
playback. These tWo goals can be in competition, because 
reduced system activity can be achieved by displaying no 
frames, While picture quality can be increased by displaying 
all frames. HoWever, in an embodiment Wherein the selected 
compression technology does not include the elimination of 
redundant frames, system activity can be reduced Without 
reducing picture quality by dropping all frames that are 
preceded by a frame With identical content. 

[0019] In general, these tWo competing goals can be 
balanced by determining the degree of diversity Within the 
set of frames, and using the degree of diversity in generating 
the indicator. Degree of diversity is any measure of the 
differences betWeen the frames Within the set. Although 
some eXisting compression technologies include a consid 
eration of the degree of diversity betWeen frames, the 
folloWing exemplary embodiments illustrate hoW the indi 
cator generation can be based on a particular criterion. In 
one embodiment, Wherein each frame is divided into blocks 
of 1,200 piXels, and each set comprises one key frame (i.e. 
a frame from Which no blocks have been discarded during 
interframe compression) and nine delta frames (i.e. a frame 
from Which any blocks that are identical to the correspond 
ing blocks in the preceding frame are discarded during 
interframe compression), the degree of diversity can be 
measured by the total number of blocks saved during 
interframe compression. The degree of diversity is typically 
increased by motion and lighting changes. 

[0020] The degree of diversity is loW When all of the 
frames in the set are identical, such as When the video picture 
is completely static throughout the time period represented 
by the set. Then, in one embodiment, an indicator can be 
generated to indicate that only one frame in that set, pref 
erably a key frame, is to be displayed. For another set, the 
degree of diversity can be relatively loW, such as in a set 
corresponding a “talking head”. Then, in one embodiment, 
an indicator can be generated to indicate that half of the 
frames in that set are to be displayed. For another set, the 
degree of diversity can be relatively high, such as in a set 
corresponding to a basketball game. Then, in one embodi 
ment, an indicator can be generated to indicate that all of the 
frames in that set are to be displayed. 

[0021] Any approach to determining the degree of diver 
sity Within a set and generating the indicator can be used. In 
one embodiment, an algorithm is used to determine the 
degree of diversity Within each set and generate the indica 
tors during compression. The algorithm can be implemented 
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as part of the compression hardware or software. In another 
embodiment, a softWare or hardWare implemented algorithm 
is used to determine the degree of diversity Within each set 
and to generate the indicators for a previously or a subse 
quently compressed series of frames. In another embodi 
ment, the degree of diversity Within each set is manually 
determined based on the judgment of one or more people 
Who vieW the video, and the indicators are automatically 
generated based on those determinations. 

[0022] Although the above discussion has used degree of 
diversity Within each set as an eXample of a criterion in order 
to illustrate hoW the indicator generation can be based on a 
particular criterion, many other criteria or considerations can 
be used in addition or instead. In one embodiment, Wherein 
there is one frame per set, the degree of diversity betWeen 
each set is considered. In another embodiment, consider 
ations relating to the content of the video are used to 
generate indicators calling for frames to be dropped despite 
a high degree of diversity. For eXample, in one embodiment, 
a set corresponding to a camera pan of a scene can have a 

high degree of diversity, but half of the frames can be 
dropped Without reducing the quality of the picture as 
perceived by the vieWer. 

[0023] Since some eXisting compression technologies 
include a consideration of degree of diversity, many embodi 
ments of the present invention can include no consideration 
of the degree of diversity. Many other considerations and 
criteria are possible. The content of portions of the video can 
be considered, for eXample, in one embodiment, frames 
shoWing advertisements can be dropped. In another embodi 
ment, Wherein the series of video frames is associated With 
an audio stream, the amount of system activity required to 
play back the portion of the audio stream corresponding to 
each set is considered. In another embodiment, the genera 
tion of the indicators includes a security consideration, such 
that the indicator indicates that certain frames are to be 
displayed only under certain conditions, such as on autho 
riZed computer systems or by authoriZed vieWers. 

[0024] Returning to FIG. 1, in step 104, the 7,200 sets of 
video frame descriptions and the 7,200 indicators are stored 
on a computer-readable medium. Although any computer 
readable medium, such as a magnetic tape or a CD-ROM 
(compact disk read only memory) can be used, a preferred 
medium is a digital versatile disk (DVD). Therefore, the 
computer-readable medium Will be referred to as a disk in 
the remainder of this speci?cation. A preferred logical 
organiZation of the disk is to interleave the sets of video 
frame descriptions With the indicators, such that When the 
content of the disk is read sequentially, an indicator Will be 
read immediately before the set to Which it corresponds. 
Other embodiments are possible, such as storing all of the 
indicators at the logical beginning or end of the sequence of 
video frame descriptions. It is also possible to store the video 
frame descriptions and the indicators on tWo or more physi 
cally distinct media. It is also possible to store more than one 
indicator per set on the disk, such as in an embodiment in 
Which indicators are generated according to more than one 
approach and the vieWer can choose Which indicators to use. 

[0025] In step 105, the disk is loaded into a computer 
system for playback, such as computer system 200 as 
illustrated in FIG. 2, Which depicts one embodiment of the 
apparatus of the present invention. Step 105 can include any 
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knoWn methods and apparatus for loading any computer 
readable media into a computer system. In the embodiment 
of FIG. 2, the disk is loaded into DVD drive 201. Step 105 
can also be omitted, for example, in an embodiment Wherein 
the video frame descriptions and the indicators are trans 
ferred to the playback computer system over a netWorked or 
point-to-point communication system. 

[0026] In step 106, an indicator is received into memory 
204. In the embodiment of FIG. 2, the indicator is trans 
ferred from DVD drive 201 through I/O controller 202 and 
memory controller 203 and received into main memory 204. 
HoWever, the indicator can be received into any memory in 
computer system 200, including a non-volatile secondary 
memory, such as a hard disk or a ?ash memory, and a 

volatile cache, main, or other secondary memory, such as a 
dynamic random access memory (RAM), a static RAM, a 
video RAM, or any register Within computer system 200. 
The indicator corresponds to a set of video frame descrip 
tions, Which in different embodiments can be subsequently, 
previously, or simultaneously received. In one embodiment, 
the indicator is one byte of data that is transferred over a 64 
bit memory bus 205 at the same time as the ?rst seven bytes 
of data from the ?rst video frame description in the set to 
Which the indicator corresponds. 

[0027] In step 107, one of a set of video frame descriptions 
is received into memory 204. In the embodiment of FIG. 2, 
this video frame description is transferred from DVD drive 
201 through I/O controller 202 and memory controller 203 
and received into main memory 204. HoWever, this video 
frame description can be received into any memory in 
computer system 200, including any of those listed in step 
106. Furthermore, this video frame description can be 
received into the same memory as the indicator or a different 

memory. In one embodiment, the completion of step 107 
requires multiple transfers of data from DVD drive 201 to 
main memory 204. 

[0028] In step 108, a subset of video frame descriptions is 
selected from the set of video frame descriptions comprising 
the video frame description received in step 107. The subset 
is selected based on the indicator received in step 106. It is 
possible for step 108 to be performed subsequent to, prior to, 
or during step 107. In one embodiment, step 108 can be 
selectively omitted such that no frames are dropped during 
playback. Whether to omit step 108 can depend on a 
decision by the user of computer system 200, or on a 
condition of computer system 200, such as Whether or not 
computer system 200 is attached to an AC poWer supply. 

[0029] In step 109, one of the video frame descriptions in 
the set selected in step 108 is decompressed by processor 
206, generating a decompressed video frame. In one 
embodiment, only the video frame descriptions in the subset, 
but not those in the remainder of the set, are decompressed. 
In another embodiment, all of the video frame descriptions 
in the subset are decompressed, plus certain other video 
frame descriptions, such as any key frames that are in the set 
but not the subset. In another embodiment, all of the video 
frame descriptions in the set are decompressed, including 
those that are not in the subset. 

[0030] In step 110, the decompressed video frame gener 
ated in step 109 is transferred to display memory 207. In one 
embodiment, the decompressed video frame is transferred 
into display memory 207 immediately after decompression. 
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In another embodiment, the decompressed video frame is 
transferred into display memory 207 after an intervening 
transfer into an operating system buffer in main memory 
204. In one embodiment, Where video frame descriptions 
that are not in the subset are decompressed in step 109, step 
110 is omitted for those decompressed video frames that are 
not represented in the subset. 

[0031] In step 111, the decompressed video frame trans 
ferred in step 110 is displayed on display device 208. 
Display device 208 can be any knoWn type of display 
device, such as a cathode ray tube or a liquid crystal display. 
In one embodiment, the displaying of the decompressed 
video frame includes the conversion of the decompressed 
video frame from a digital format to an analog format by 
display controller 209. In one embodiment, Wherein decom 
pressed video frames not represented in the subset are 
transferred in step 110, step 111 is omitted for those decom 
pressed video frames that are not represented in the subset. 

[0032] In another embodiment, for those video frames that 
are not represented in the subset, step 111 is replaced by a 
step in Which the video frame that dropped (i.e. not repre 
sented in the subset), is replaced With another video frame. 
This other video frame can be a blank frame, the most 
recently displayed frame, the frame to be subsequently 
displayed, or a frame that has been generated from other 
frames by interpolation. This embodiment, in Which dropped 
frames are replaced rather than not displayed, can be used to 
maintain the temporal relationship betWeen the video track 
and an accompanying audio track. In another embodiment, 
Wherein the indicators have been used to remove entire 
scenes, the dropped video frames are not displayed or 
replaced, and the entire accompanying audio track is not 
played or replaced. 

[0033] FolloWing step 111, in one embodiment, steps 107, 
109, 110, and 111 are repeated for any remaining video 
frame descriptions in the subset selected in step 108. This 
repetition is represented by step 112 in FIG. 1. 

[0034] After all of the video frames in the subset have 
been displayed, in one embodiment, steps 106-112 are 
repeated for any remaining sets of video frame descriptions. 
This repetition is represented by step 113 in FIG. 1. In this 
embodiment, each set of video frame descriptions corre 
sponding to each repetition of step 108 is one of a plurality 
of sets video frame descriptions comprised in a data stream 
to be received into memory 204 from the disk loaded in step 
105. Likewise, each indicator received in each repetition of 
step 106 is one of a plurality of indicators comprised in the 
data stream to be received into memory 204 from the disk 
loaded in step 105, and each indicator corresponds to a set 
of video frame descriptions received in the corresponding 
step 107. In another embodiment, step 106 includes receiv 
ing a plurality of indicators into memory 204 prior to 
receiving any of the video frame descriptions, such that steps 
107-112, but not step 106, are repeated for a plurality of 
video frame descriptions. In another embodiment, step 107 
is omitted for one or more video frame descriptions that are 
not included in the subset selected in step 108. 

[0035] The previous embodiments of the present invention 
used the indicators to determine What to display over time. 
Other embodiments, that use the indicators to determine 
What to display over space are also possible. Again, the 
determination of What to display does not need to be made 
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in real time, so there can be many Ways to improve the 
displayed graphics according to a predetermined policy. For 
eXample, the display area can be subdivided, and the indi 
cators generated, in different Ways depending on the content 
of the graphic to be displayed. 

[0036] One such embodiment of the present invention is a 
method for displaying graphical pages from a netWorked 
database, for eXample, a Web page from the internet. In this 
embodiment, a Web page is divided into a set of subpages 
based on an overlay grid. For eXample, an overlay grid could 
divide a Web page into 64 columns and 32 roWs of subpages. 
Then, an 11 bit indicator could be used to identify any 
particular subpage. Indicators could be associated With any 
Web page to identify areas of the Web page that a vieWer did 
not Want to display or doWnload, for example, advertise 
ments. 

[0037] Thus, a number of exemplary embodiments of the 
present invention have been described. HoWever, the inven 
tion is not limited to the embodiments or any of the details 
described. The speci?cation and draWings must be regarded 
in an illustrative rather than a restrictive sense. The scope of 
the invention is de?ned by the folloWing claims. 

What is claimed is: 
1. A method of displaying graphics in a computer system 

comprising the steps of: 

receiving the ?rst of a set of graphical descriptors, each 
graphical descriptor corresponding to a graphical 
image; 

selecting a subset of said set of graphical descriptors 
based on an indicator; and 

displaying the graphical images corresponding to said 
subset of graphical descriptors. 

2. A method of displaying video in a computer system, 
said method comprising the steps of: 

receiving the ?rst of a set of video frame descriptions, 
each video frame description corresponding to a video 
frame; 

selecting a subset of said set of video frame descriptions 
based on an indicator; and 

displaying the video frames corresponding to said subset 
of video frame descriptions. 

3. The method of claim 2 Wherein the step of displaying 
the video frames corresponding to said subset of video frame 
descriptions includes a step of decompressing each of said 
subset of video frame descriptions. 

4. The method of claim 2 Wherein the step of receiving the 
?rst of said set of video frame descriptions includes a step 
of receiving the ?rst of said set of video frame descriptions, 
Wherein said set of video frame descriptions is one of a 
plurality of sets of video frame descriptions comprised in a 
data stream to be received. 

5. The method of claim 4 Wherein the step of selecting a 
subset of said set of video frame descriptions based on an 
indicator includes a step of selecting a subset of said set of 
video frame descriptions based on an indicator Wherein said 
indicator is one of a plurality indicators comprised in said 
data stream to be received, each indicator corresponding to 
one of said plurality of sets of video frame descriptions. 

6. The method of claim 2 Wherein the step of selecting 
said subset of said set of video frame descriptions based on 
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said indicator includes a step of selecting said subset of said 
set of video frame descriptions based on said indicator, 
Wherein said indicator indicates Whether to display the video 
frame corresponding to said ?rst video frame description. 

7. The method of claim 6 Wherein the step of receiving the 
?rst of said set of video frame descriptions includes a step 
of receiving the ?rst of said set of video frame descriptions 
Wherein said set of video frame descriptions consists of said 
?rst video frame description. 

8. The method of claim 2 Wherein the step of selecting 
said subset of said set of video frame descriptions based on 
said indicator includes a step of selecting said subset of said 
set of video frame descriptions based on said indicator, 
Wherein said indicator indicates a numerical quantity of 
video frame descriptions to be selected. 

9. A method of compressing digital video, said method 
comprising the steps of: 

compressing a set of video frames to create a set of video 
frame descriptions; and 

generating an indicator corresponding to said set of video 
frame descriptions and indicating a basis for selecting 
a subset of said set of video frames to be displayed. 

May 16, 2002 

10. The method of claim 9 Wherein the step of generating 
said indicator comprises a determination of the degree of 
diversity Within said set of video frames. 

11. A computer system comprising: 

a memory for storing a set of video frame descriptions, 
each video frame description corresponding to a video 

frame; 

a data processing device con?gured to select a subset of 
said set of video frame descriptions based on an indi 

cator; and 

a display device for displaying the video frames corre 
sponding to said subset of video frame descriptions. 

12. Acomputer-readable medium having stored thereon a 
plurality of indicators, each corresponding to one of a 
plurality of sets of video frame descriptions and indicating 
a basis for selecting a subset of the corresponding set of 
video frames to be displayed. 


