
(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2009/0276402 A1 

US 2009.02764O2A1 

Stiers (43) Pub. Date: Nov. 5, 2009 

(54) SEARCH SYSTEMUSING MEDIA Publication Classification 
METADATA TRACKS (51) Int. Cl. 

G06F 7/30 (2006.01) 
(75) Inventor: Todd Stiers, Berkeley, CA (US) G06Q 30/00 (2006.01) 

Correspondence Address: G06F 7700 (2006.01) 
Weaver Austin Villeneuve & Sampson LLP (52) U.S. C. .. 707/3; 707/3; 707/E17.028; 707/E17.102; 
P.O. BOX 7O2SO 707/104.1, 707/E17.108 
OAKLAND, CA 94612-0250 (US) 

(57) ABSTRACT 

(73) Assignee: MobiTV. INC., Emeryville, CA Real-time metadata tracks recorded to media streams allow 
(US) search and analysis operations in a variety of contexts. Search 

queries can be performed using information in real-time 
(21) Appl. No.: 12/181186 metadata tracks such as closed captioning, Sub-title, statisti 

1-1. cal tracks, miscellaneous data tracks. Media streams can also 
(22) Filed: Jul. 28, 2008 be augmented with additional tracks. The metadata tracks not 

O O only allow efficient searching and indexing, but also allow 
Related U.S. Application Data insertion of content specific advertising during appropriate 

(60) Provisional application No. 61/049,739, filed on May portions of a media stream based on the content of the meta 
1, 2008. 

Load Balancer 
103 

Controller 
105 

Content 
Server 
121 

Content Server 
119 

Database 

data tracks. 

Mobile Device 
101 

RTP/RTCP 
131 

Controller 
107 

Content 
Server 
125 

Content 
Server 
123 

Campaign 
Server 

141 143 

  

  



Patent Application Publication Nov. 5, 2009 Sheet 1 of 6 US 2009/0276402 A1 

Mobile Device 
101 

Load Balancer 
103 RTP/RTCP 

131 

Controller Controller 
105 107 

Content Content Content 
Server Scrver Server 
121 123 125 

Content Scrver 
119 

Campaign 
Server 
143 

Database 
141 

Figure 1 

  

  

  



Z © InãIH 

US 2009/0276402 A1 Nov. 5, 2009 Sheet 2 of 6 

TOZ 10XIOBA ALQI 

Patent Application Publication 

  



Patent Application Publication Nov. 5, 2009 Sheet 3 of 6 US 2009/0276402 A1 

w 

w 

w 

w 

w 

w 

w 

w 

w 
w 

w 

er 
O 
c 

2 cy 
--) 

ed 

E 
H 

  



US 2009/0276402 A1 2009 Sheet 4 of 6 9 5 NOV. Patent Application Publication 

| q | q | q || ? || ? | | | | | | | 

    

  

  



Patent Application Publication Nov. 5, 2009 Sheet 5 of 6 US 2009/0276402 A1 

START 

Extract and Analyze Metadata Content 501 

l 
Enter Metadata Content into Search Engine 503 

Map Metadata Content to Points in Media Stream 505 

Add and Map Additional Metadata 507 

l 
Receive Search Terms in a Search Query 509 

Return Metadata Content and/or Portions of Media Stream 511 



Patent Application Publication Nov. 5, 2009 Sheet 6 of 6 

START 

US 2009/0276402 A1 

Analyze Metadata Content for Particular Media Stream 601 

Select Targeted Advertising Based on Recent Metadata Content 
603 

Order Selected Advertising Based on Priority 605 

Filter or Screen Selected Advertising 607 

Modify Media Stream to Include Targeted Advertising 609 

END 

Figure 6 



US 2009/0276402 A1 

SEARCH SYSTEMUSING MEDIA 
METADATA TRACKS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. The present invention claims priority to co-pending 
provisional U.S. patent application No. 61/049,739, filed 
May 1, 2008, which is incorporated herein by reference in its 
entirety. 

TECHNICAL FIELD 

0002 The present disclosure relates to a search system 
using real-time media metadata tracks. 

DESCRIPTION OF RELATED ART 

0003) A variety of conventional mechanisms allow search 
and analysis of data. For example, search algorithms can 
perform indexing of data included in disparate files to allow 
efficient search and retrieval. Media players can analyze data 
included in video clip headers and digital video disc (DVD) 
introductions to provide information to users. Furthermore, 
users can Scour media catalogues and guides for text based 
information on media content. 
0004. However, conventional mechanisms for searching 
media content and other data have limitations. Consequently, 
it is desirable to provide improved techniques and mecha 
nisms for performing media data searches. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0005. The disclosure may best be understood by reference 
to the following description taken in conjunction with the 
accompanying drawings, which illustrate particular embodi 
mentS. 

0006 FIG. 1 illustrates an exemplary system for use with 
embodiments of the present invention. 
0007 FIG. 2 illustrates one example of a Real-Time 
Transport Protocol (RTP) packet. 
0008 FIG. 3 illustrates one example of an RTP stream. 
0009 FIG. 4 illustrates one example of modification of an 
RTP stream including removal and insertion of packets. 
0010 FIG. 5 illustrates one example of metadata content 
processing. 
0011 FIG. 6 illustrates an example of advertisement inser 

tion. 

DESCRIPTION OF EXAMPLE EMBODIMENTS 

0012 Reference will now be made in detail to some spe 
cific examples of the invention including the best modes 
contemplated by the inventors for carrying out the invention. 
Examples of these specific embodiments are illustrated in the 
accompanying drawings. While the invention is described in 
conjunction with these specific embodiments, it will be 
understood that it is not intended to limit the invention to the 
described embodiments. On the contrary, it is intended to 
cover alternatives, modifications, and equivalents as may be 
included within the spirit and scope of the invention as 
defined by the appended claims. 
0013 For example, the techniques of the present invention 
will be described in the context of particular operations and 
pipelines. However, it should be noted that the techniques of 
the present invention apply to a variety of operations and 
pipelines. In the following description, numerous specific 
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details are set forth in order to provide a thorough understand 
ing of the present invention. Particular example embodiments 
of the present invention may be implemented without some or 
all of these specific details. In other instances, well known 
process operations have not been described in detail in order 
not to unnecessarily obscure the present invention. 
0014 Various techniques and mechanisms of the present 
invention will sometimes be described in singular form for 
clarity. However, it should be noted that some embodiments 
include multiple iterations of a technique or multiple instan 
tiations of a mechanism unless noted otherwise. For example, 
a system uses a processor in a variety of contexts. However, it 
will be appreciated that a system can use multiple processors 
can while remaining within the scope of the present invention 
unless otherwise noted. Furthermore, the techniques and 
mechanisms of the present invention will sometimes describe 
a connection between two entities. It should be noted that a 
connection between two entities does not necessarily mean a 
direct, unimpeded connection, as a variety of other entities 
may reside between the two entities. For example, a processor 
may be connected to memory, but it will be appreciated that a 
variety of bridges and controllers may reside between the 
processor and memory. Consequently, a connection does not 
necessarily mean a direct, unimpeded connection unless oth 
erwise noted. 
0015. Overview 
0016 Real-time metadata tracks recorded to media 
streams allow search and analysis operations in a variety of 
contexts. Search queries can be performed using information 
in real-time metadata tracks such as closed captioning, Sub 
title, statistical tracks, miscellaneous data tracks. Media 
streams can also be augmented with additional tracks. The 
metadata tracks not only allow efficient searching and index 
ing, but also allow insertion of content specific advertising 
during appropriate portions of a media stream based on the 
content of the metadata tracks. 

EXAMPLE EMBODIMENTS 

0017. The media streams that are delivered usually include 
at least an audio track and a video track, but the media streams 
may include more. For example, media streams may also 
include captions, Subtitles, and real-time metadata real-time 
metadata describing activity relating directly to the content 
presented on the other tracks. Where this metadata track is 
represented as text, such as captions, it could be used to drive 
searches against ad inventories for timely, specific offers, 
interactions, time appropriate commercials, and banners for 
display along with the actual media playback. 
0018. According to various embodiments, a mobile player 
device itself has a real-time state that could be viewed as just 
another “track of metadata. Location, temperature, battery 
condition, network performance, local-time, anything else 
happening on the device itself could be used to help filter the 
searches further to make them more relevant and useful to the 
viewer. These searches could be driven in real-time, with 
results optionally recorded as yet another time. 
0019. According to various embodiments, as media is 
played, available metadata (captions, tracks, online chat) is 
used to make queries a line at a time, or word or however fast 
the metadata is available. The query results are then used to 
display information back to the viewer, perhaps as a matching 
banner ad, oran interactive link, a customized commercial, or 
other asset as determined by the search engine rules. Record 
ing of the results can be used for future playback if caching or 
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archival of the current state is desired. Real-time query results 
can be used to leverage the latest information from the search 
engine being queried. Player disposition (location, date/time, 
temperature) could be used to refine search query and results 
at the user level. 
0020. In particular embodiments, with this technology, 
more frequent and highly contextual advertising search and 
results are possible. Rather than using the title or Summary 
information for a search, the entire media stream can be used 
to drive search by including real time metadata, Such as cap 
tions, chat responses, or editors notes. Multiple language 
tracks in existing DVDs can be used to query for secondary, 
related information and/or ads, Supporting additional cus 
tomization. If recorded in real time, the search results can be 
played on Subsequent playback while bypassing the search 
functionality. The record feature acts as a cache and allows 
ads to be better produced/validated/verified. According to 
various embodiments, long tail content where not recorded 
can be intentionally searched on each playback to generate 
the latest query results available from the respective search 
engine. 
0021 According to various embodiments, leveraging the 
mobile player disposition information allows further refine 
ment of search and results to include immediately relevant 
queries, or to be recorded as a media track itself. These 
impressions could represent the highest value to advertiser 
and user alike. In particular embodiments, this provides an ad 
driven media organization with the ability to sell more adver 
tising in smaller, focused amounts using more frequent 
searches with more relevant information. 
0022. In still other examples, a user can search a metadata 
track for specific search terms. Based on the search terms, a 
specific portion of the media stream is returned. In some 
examples, the portion of the media stream returned is a por 
tion where are character says particular words in the search 
terms. 

0023 FIG. 1 is a diagrammatic representation illustrating 
one example of a system that can use the techniques and 
mechanisms of the present invention. According to various 
embodiments, content servers 119, 121, 123, and 125 are 
configured to provide media content to a mobile device 101 
using protocols such as RTP and RTCP. Although a mobile 
device 101 is shown, it should be recognized that other 
devices such as set top boxes and computer systems can also 
be used. In particular examples, the content servers 119, 121, 
123, and 125 can themselves establish sessions with mobile 
devices and stream video and audio content to mobile 
devices. However, it is recognized that in many instances, a 
separate controller such as controller 105 or controller 107 
can be used to perform session management using a protocol 
such as RTSP. It is recognized that content servers require the 
bulk of the processing power and resources used to provide 
media content mobile devices. Session management itself 
may include far fewer transactions. Consequently, a control 
ler can handle a far larger number of mobile devices than a 
content server can. In some examples, a content server can 
operate simultaneously with thousands of mobile devices, 
while a controller performing session management can man 
age millions of mobile devices simultaneously. 
0024. By separating out content streaming and session 
management functions, a controller can select a content 
server geographically close to a mobile device 101. It is also 
easier to scale, as content servers and controllers can simply 
be added as needed without disrupting system operation. A 
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load balancer 103 can provide further efficiency during ses 
sion management using RTSP 133 by selecting a controller 
with low latency and high throughput. 
0025. According to various embodiments, the content 
servers 119, 121, 123, and 125 have access to a campaign 
server 143. The campaign server 143 provides profile infor 
mation for various mobile devices 101. In some examples, the 
campaign server 143 is itself a content server or a controller. 
The campaign server 143 can receive information from exter 
nal sources about devices such as mobile device 101. The 
information can be profile information associated with vari 
ous users of the mobile device including interests and back 
ground. The campaign server 143 can also monitor the activ 
ity of various devices to gather information about the devices. 
The content servers 119, 121, 123, and 125 can obtain infor 
mation about the various devices from the campaign server 
143. In particular examples, a content server 125 uses the 
campaign server 143 to determine what type of media clips a 
user on a mobile device 101 would be interested in viewing. 
0026. According to various embodiments, the content 
servers 119, 121, 123, and 125 are also receiving media 
streams from content providers such as satellite providers or 
cable providers and sending the streams to devices using RTP 
131. In particular examples, content servers 119, 121, 123, 
and 125 access database 141 to obtain desired content that can 
be used to Supplement streams from satellite and cable pro 
viders. In one example, a mobile device 101 requests a par 
ticular stream. A controller 107 establishes a session with the 
mobile device 101 and the content server 125 begins stream 
ing the content to the mobile device 101 using RTP131. In 
particular examples, the content server 125 obtains profile 
information from campaign server 143. 
0027. In some examples, the content server 125 can also 
obtain profile information from other sources, such as from 
the mobile device 101 itself. Using the profile information, 
the content server can select a clip from a database 141 to 
provide to a user. In some instances, the clip is injected into a 
live stream without affecting mobile device application per 
formance. In other instances, the live stream itself is replaced 
with another live stream. The content server handles process 
ing to make the transition between streams and clips seamless 
from the point of view of a mobile device application. In still 
other examples, advertisements from a database 141 can be 
intelligently selected from a database 141 using profile infor 
mation from a campaign server 143 and used to seamlessly 
replace default advertisements in a live stream. Content serv 
ers 119, 121, 123, and 125 have the capability to manipulate 
RTP packets to allow introduction and removal of media 
COntent. 

0028 FIG. 2 illustrates one example of an RTP packet. An 
RTP packet 201 includes a header 211. According to various 
embodiments, the header 211 includes information such as 
the version number, amount of padding, protocol extensions, 
application level, payload format, etc. The RTP packet 201 
also includes a sequence number 213. Client applications 
receiving RTP packets expect that the sequence numbers for 
received packets be unique. If different packets have the same 
sequence number, erroneous operation can occur. RTP pack 
ets also have a timestamp 215 that allows jitter and synchro 
nization calculations. Fields 217 and 219 identify the syn 
chronization source and the contributing Source. Extensions 
are provided in field 221. 
0029. According to various embodiments, data 231 holds 
actual media data such as MPEG frames. In some examples, 
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a single RTP packet 201 holds a single MPEG frame. In many 
instances, many RTP packets are required to hold a single 
MPEG frame. In instances where multiple RTP packets are 
required for a single MPEG frame, the sequence numbers 
change across RTP packets while the timestamp 215 remains 
the same across the different RTP packets. Different MPEG 
frames include I-frames, P-frames, and B-frames. I-frames 
are intraframes coded completely by itself. P-frames are pre 
dicted frames which require information from a previous 
I-frame or P-frame. B-frames are bi-directionally predicted 
frames that require information from Surrounding I-frames 
and P-frames. 

0030. Because different MPEG frames require different 
numbers of RTP packets for transmission, two different 
streams of the same time duration may require different num 
bers of RTP packets for transmission. Simply replacing a clip 
with another clip would not work, as the clips may have 
different numbers of RTP packets and having different 
impacts on the sequence numbers of Subsequent packets. 
0031. According to various embodiments, each track of 
metadata can be represented in a stream of RTP packets for 
transport/recording and playback within a subsequent RTSP 
session. As background, the client player negotiates which 
RTP tracks to set up during negotiation of an RTSP session 
with a RTSP/RTP server. In particular embodiments, the cli 
ent player has the ability to synchronize and use tracks it is 
requesting. It should be recognized that a variety of mecha 
nisms can be used to packetize media in their native track 
formats into RTP and many ways to record new metadata 
back into a file are contemplated. It should be noted that a new 
metadata track can be added to the disk content as new 
streams of RTP packets are synchronized to the audio and 
Video RTP packet streams. Recording metadata tracks can 
occur on a client recording during playback or on the server 
during delivery, or in combination. 
0032 FIG. 3 illustrates one example of an RTP packet 
stream that may be used with the techniques of the present 
invention. An RTP packet stream 301 includes individual 
packets having a variety offields and payload data. According 
to various embodiments, the fields include a timestamp 303, 
sequence 505, marker 307, etc. The packets also include 
payload data 309 holding MPEG frames such as I, P, and 
B-frames. Timestamps for different packets may be the same. 
In particular examples, several packets carrying portions of 
the same I-frame have the same time stamp. However, 
sequence numbers are different for each packet. Marker bits 
307 can be used for different purposes, such as signaling the 
starting point of an advertisement. 
0033 According to various embodiments, packets with 
sequence numbers 4303, 4304, and 4305 carrying potions of 
the same I-frame and have the same timestamp of 6. Packets 
with sequence numbers 4306, 4307, 4308, and 4309 carry P. 
B. P. and P-frames and have timestamps of 7, 8, 9, and 10 
respectively. Packets with sequence numbers 4310 and 4311 
carry different portions of the same I-frame and both have the 
same timestamp of 11. Packets with sequence numbers 4312. 
4313, 4314, 4315, and 4316 carry P. P. B. P. and B-frames 
respectively and have timestamps 12, 13, 14, 15, and 16. It 
should be noted that the timestamps shown in FIG. 3 are 
merely representational. Actual timestamps can be computed 
using a variety of mechanisms. 
0034) For many audio encodings, the timestamp is incre 
mented by the packetization interval multiplied by the sam 
pling rate. For example, for audio packets having 20 ms of 
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audio sampled at 8,000 Hz, the timestamp for each block of 
audio increases by 160. The actual sampling rate may also 
differ slightly from this nominal rate. For many video encod 
ings, the timestamps generated depend on whether the appli 
cation can determine the frame number. If the application can 
determine the frame number, the timestamp is governed by 
the nominal frame rate. Thus, for a 30 f/s video, timestamps 
would increase by 3,000 for each frame. If a frame is trans 
mitted as several RTP packets, these packets would all bear 
the same timestamp. If the frame number cannot be deter 
mined or if frames are sampled a periodically, as is typically 
the case for Software codecs, the timestamp may be computed 
from the system clock 
0035. While the timestamp is used by a receiver to place 
the incoming media data in the correct timing order and 
provide playout delay compensation, the sequence numbers 
are used to detect loss. Sequence numbers increase by one for 
each RTP packet transmitted, timestamps increase by the time 
“covered by a packet. For video formats where a video frame 
is split across several RTP packets, several packets may have 
the same timestamp. For example, packets with sequence 
numbers 4317 and 4318 have the same timestamp 17 and 
carry portions of the same I-frame. 
0036 FIG. 4 illustrates one example of RTP packet stream 
modification. An RTP packet stream 401 includes individual 
packets having a variety offields and payload data. According 
to various embodiments, the fields include a timestamp 403, 
sequence 405, marker 407, etc. The packets also include 
payload data 409 holding MPEG frames such as I, P. and 
B-frames. Timestamps for different packets may be the same. 
In particular examples, several packets carrying portions of 
the same I-frame have the same time stamp. However, 
sequence numbers are different for each packet. Marker bits 
407 can be used for different purposes. Such as signaling the 
starting point of an advertisement. According to various 
embodiments, metadata searches allow the introduction of 
targeted advertising that can be inserted seamlessly into an 
RTP Stream. 

0037 According to various embodiments, packets with 
sequence numbers 4303, 4304, and 4305 carrying potions of 
the same I-frame and have the same timestamp of 6. Packets 
with sequence numbers 4306, 4307, 4308, and 4309 carry P. 
B. P. and P-frames and have timestamps of 7, 8, 9, and 10 
respectively. According to various embodiments, a content 
server removes multiple packets from an RTP packet stream 
401, including packets with sequence numbers 4310 through 
4316. The packets with sequence numbers 4310 and 4311 
carry different portions of the same I-frame and both have the 
same timestamp of 11. 
0038 Packets with sequence numbers 4312, 4313, 4314, 
4315, 4316 carry P. P. B. P. and B-frames respectively and 
have timestamps 12, 13, 14, 15, and 16. The spliced stream 
now ends at packet with sequence number 4309 carrying a 
P-frame. A B-frame is included in packet having sequence 
number 4307. It should be noted that B-frames sometimes 
may depend on information included in a Subsequent I-frame 
which has been removed. Although having a few B-frames 
lacking reference frames is not extremely disruptive, it can 
sometimes be noticed. Therefore, the techniques of the 
present invention recognize that in some embodiments, the 
last packets left in a stream prior to splicing should be an 
I-frame or a P-frame. 

0039. According to various embodiments, now that a por 
tion of the RTP stream has been removed, an RTP sequence 
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411 can be inserted. In particular examples, the RTP sequence 
inserted 411 begins with an I-frame for subsequent P and 
B-frames to reference. Without an I-frame for reference, an 
RTP sequence inserted may begin with a partial or incomplete 
picture. The packets for insertion are modified to have 
sequence numbers following the last sequence number of 
spliced packet stream 401. RTP insertion sequence 411 has 
sequence numbers 4310-4317 corresponding to packets car 
rying I, I, I, B. P. P. B. B., frames respectively, with the I-frame 
carried in three packets with the same time stamp of 11 and 
the B. P. P. B., an B-frames having timestamps of 12-16 
respectively. 
0040. For example, packets with sequence numbers 4317 
and 4318 have the same timestamp 17 and carry portions of 
the same I-frame. In some instances, the number of packets in 
the RTP sequence removed 421 will be exactly the same as the 
number of packets in the RTP sequence for insertion 411. 
However, in many instances, the number of packets removed 
and inserted will differ. For example, some frames may 
require more than one packet for transmission. Although 
timestamps can be configured to be the same, so that a 5 
second clip can be replaced with another 5 second clip, the 
number of packets and consequently the sequence numbers 
can be thrown askew. According to various embodiments, 
packet with sequence number 4309 is referred to herein as a 
data stream end point packet. Packet with sequence number 
4318 is referred to herein as a data stream restart point packet. 
Packets with sequence numbers 4310 and 4316 in removed 
sequence are referred to herein as the removed sequence start 
packet and the removed sequence end packet respectively. 
Packets with sequence numbers 4310 and 4316 in the inser 
tion sequence are referred to herein as the insertion sequence 
start packet and the insertion sequence end packet respec 
tively. 
0041 Consequently, the content server maintains a cur 
rent sequence number per RTP data stream and modified 
Subsequent packets after removing and inserting streams. For 
example, packets having timestamp 17 are modified to have 
sequence numbers 4318 and 4319 instead of 4317 and 4318. 
The content server then proceeds to update Subsequent times 
tamps in the RTP data stream. According to various embodi 
ments, this operation is uniquely performed at a content 
server because the content server has information about indi 
vidual mobile devices and also is able to know information 
about the sequence numbers of an entire content stream. A 
content provider may not know information about individual 
mobile devices, whereas a network device or network switch 
may not receive all data packets in a sequence. Some packets 
may have been dropped while others may have been trans 
mitted on different paths. 
0042 FIG. 5 is a process flow diagram showing one tech 
nique for performing metadata searches. At 501, metadata 
content for a media stream is extracted and analyzed. At 503, 
the metadata content is entered into a search engine to allow 
for indexing and/or later retrieval. In some examples, closed 
captioning information is indexed to allow searching of pro 
gramming based on phrases stated during a program. At 505. 
metadata content is mapped to correspond to particular points 
in a media stream so that a search will not only retrieve a 
particular phrase but the video of the actors saying the par 
ticular phrase. In particular embodiments, the metadata is 
time sensitive metadata for a media stream. At 507, additional 
metadata such as viewer comments can also be added and 
mapped to particular points in a media stream. For example, 
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a viewer may comment that a particular scene is extremely 
artistic and enter comments as metadata corresponding to a 
point in the media stream into a searchable database. At 509, 
search terms are received in a search query. At 511, metadata 
content and/or relevant portions of a media stream are 
returned based on the query. 
0043 FIG. 6 is a process flow diagram showing a tech 
nique for inserting targeted advertising. At 601, metadata 
content for a particular media stream is analyzed. According 
to various embodiments, analysis is done for only metadata 
content for an immediate time period Such as 10 minutes of a 
most recently presented stream. At 603, targeted advertising 
is selected based on recent metadata content such as editorial 
content and closed captioning. In particular embodiments, 
advertisements corresponding to search patterns, tags, 
strings, and sequences may be selected and inserted into the 
media stream. At 605, selected advertising is ordered based 
on priority. At 607, additional criteria such as user profiles, 
device profiles, user preferences, etc. may be used to further 
filter or screen selected advertising. At 609, the media stream 
is modified to include targeted advertising. In some examples, 
the media stream is a live media stream that is dynamically 
modified to include relevant and targeted advertising. In other 
examples, the media stream may be a clip stored in a media 
library. 
0044 Although many of the components and processes 
are described above in the singular for convenience, it will be 
appreciated by one of skill in the art that multiple components 
and repeated processes can also be used to practice the tech 
niques of the present invention. 
0045 Although the foregoing invention has been 
described in some detail for purposes of clarity of understand 
ing, it will be apparent that certain changes and modifications 
may be practiced within the Scope of the appended claims. 
Therefore, the present embodiments are to be considered as 
illustrative and not restrictive and the invention is not to be 
limited to the details given herein, but may be modified within 
the scope and equivalents of the appended claims. 
What is claimed is: 
1. A method, comprising: 
receiving a media stream, the media stream including a 

video track, an audio track, and a metadata track; 
analyzing the contents of the metadata track; 
providing advertising to a viewer using the contents of the 

metadata track. 
2. The method of claim 1, wherein the advertising is pro 

vided by modifying the live media stream. 
3. The method of claim 1, wherein the advertising is 

embedded in the video track. 
4. The method of claim 1, wherein the advertising is pro 

vided by modifying the video track and the audio track. 
5. The method of claim 2, wherein the media stream is a 

Real-Time Transport (RTP) stream. 
6. The method of claim 1, wherein the metadata track 

comprises closed captioning information. 
7. The method of claim 1, wherein the metadata track 

comprises editorial content. 
8. The method of claim 1, wherein the metadata track 

comprises viewer comments. 
9. A system, comprising: 
an interface operable to receive a media stream, the media 

stream including a video track, an audio track, and a 
metadata track; 
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a processor operable to analyze the contents of the meta 
data track and provide advertising to a viewer using the 
contents of the metadata track. 

10. The method of claim 9, wherein the advertising is 
provided by modifying the live media stream. 

11. The method of claim 9, wherein the advertising is 
embedded in the video track. 

12. The method of claim 9, wherein the advertising is 
provided by modifying the video track and the audio track. 

13. The method of claim 10, wherein the media stream is a 
Real-Time Transport (RTP) stream. 

14. The method of claim 9, wherein the metadata track 
comprises closed captioning information. 

15. The method of claim 9, wherein the metadata track 
comprises editorial content. 

16. The method of claim 9, wherein the metadata track 
comprises viewer comments. 

17. An apparatus, comprising: 
means for receiving a media stream, the media stream 

including a video track, an audio track, and a metadata 
track; 

means for analyzing the contents of the metadata track; 
means for providing advertising to a user based on the 

contents of the metadata track. 
18. A method, comprising: 
receiving a media stream, the media stream including a 

Video track, an audio track, and a metadata track; 
indexing the contents of the metadata track; 
receiving a search query for contents in the metadata track; 
returning a portion of the media stream to the user corre 

sponding to the search query. 
19. The method of claim 18, wherein the metadata track 

comprises closed captioning information. 
20. The method of claim 18, wherein the metadata track 

comprises editorial content. 
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21. The method of claim 18, wherein the metadata track 
comprises viewer comments. 

22. The method of claim 18, wherein the media stream is a 
live media stream. 

23. A system, comprising: 
an interface operable to receive a media stream, the media 

stream including a video track, an audio track, and a 
metadata track; 

indexing the contents of the metadata track; 
receiving a search query for contents in the metadata track; 
returning a portion of the media stream to the user corre 

sponding to the search query. 
24. The method of claim 23, wherein the metadata track 

comprises closed captioning information. 
25. The method of claim 23, wherein the metadata track 

comprises editorial content. 
26. The method of claim 23, wherein the metadata track 

comprises viewer comments. 
27. The method of claim 23, wherein the media stream is a 

live media stream. 
28. An apparatus, comprising: 
means for receiving a live media stream, the media stream 

including a video track, an audio track, and a metadata 
track; 

means for indexing the contents of the metadata track; 
means for receiving a search query for contents in the 

metadata track; 
means for returning a portion of the media stream to the 

user corresponding to the search query. 
29. The apparatus of claim 28, wherein the metadata track 

comprises closed captioning information. 
30. The apparatus of claim 28, wherein the metadata track 

comprises editorial content. 
31. The apparatus of claim 28, wherein the metadata track 

comprises viewer comments. 
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