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(57) ABSTRACT 

A network based platform uses face recognition, Speech 
recognition, background change detection and key Scene 
events to index multimedia communications. Before the 
multimedia communication begins, active participants reg 
ister their speech and face models with a server. The process 
consists of creating a Speech Sample, capturing a Sample 
image of the participant and Storing the data in a database. 
The Server provides an indexing function for the multimedia 
communication. During the multimedia communication, 
metadata including time Stamping is retained along with the 
multimedia content. The time Stamping information is used 
for Synchronizing the multimedia elements. The multimedia 
communication is then processed through the Server to 
identify the multimedia communication participants based 
on Speaker and face recognition models. This allows the 
Server to create an indeX table that becomes an index of the 
multimedia communication. In addition, through Scene 
change detection and background recognition, certain back 
grounds and key Scene information can be used for indexing. 
Therefore, through this indexing apparatus and method, a 
Specific participant can be recognized as Speaking and the 
content that the participant discussed can also be used for 
indexing. 
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INDEXING MULTIMEDIA COMMUNICATIONS 

BACKGROUND OF THE INVENTION 

0001) 1. Field of Invention 
0002 This invention relates to multimedia communica 
tions. More particularly, this invention relates to a method 
and an apparatus for indexing multimedia communications. 
0003 2. Description of Related Art 
0004 Multimedia communications used, for example, in 
a conference call, may be Saved for future review by 
conference call participants or other interested parties. That 
is, the audio, Video and data communications that comprise 
the conference call may be stored for future retrieval and 
review. An individual may desire to See the entire conference 
call replayed, or may want to review only Selected portions 
of the conference call. The individual may want to have 
participants identified to determine what they said and when 
they said it or to determine who is Saying what. For example, 
the individual may want to review only the audio from one 
particular conference call participant. 
0005. However, some conference calls include more than 
one participant at a given location or end point. The audio, 
for example, for all the participants at a given location may 
be recorded and retained for future review. When a large 
number of participants are involved in the conference call, 
Separating out individual audio tracks, for example, is dif 
ficult due to limitations of current systems to differentiate 
between the participants. This situation can arise when there 
are a large number of participants at all the locations or when 
there are a large number of participants at one particular 
location. Therefore, a more efficient and reliable method for 
indexing multimedia communications is needed. 

SUMMARY OF THE INVENTION 

0006 The invention provides a reliable and efficient 
method and apparatus for indexing multimedia communi 
cations So that Selected portions of the multimedia commu 
nications can be efficiently retrieved and replayed. The 
invention uses distinctive features of the multimedia com 
munications to achieve the indexing. For example, the 
invention provides a combination of face recognition and 
Voice recognition features to identify particular participants 
to a multicast, multimedia conference call. Data related to 
the identities of the particular participants, or metadata, may 
be added, as part of a multimedia data packet eXtension 
header, to multimedia data packets containing the audio and 
Video information corresponding to the particular partici 
pants, thus indexing the multimedia data packets. The mul 
timedia data packets with the extension headers may then be 
Stored in a database or retransmitted in near real-time (i.e., 
with Some Small delay). Then, multimedia data packets 
containing, for example, audio from a particular individual, 
can be readily and reliably retrieved from the database by 
Specifying the particular individual. 
0007. Other features, such as background detection and 
key Scene changes can also be used to index the multimedia 
communications. Data related to these features is also added 
to multimedia data packet eXtension headers to allow reli 
able retrieval of data associated with these features. 

0008. In a preferred embodiment, the participants to the 
multimedia communications are connected via a local area 
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network (LAN) to a multicast network. An index server 
within the multicast network receives the multimedia com 
munications from different locations, manipulateS/alters the 
communication and Simultaneously broadcasts, or multi 
casts, the altered multimedia communications to all other 
locations involved in the multimedia communications. 
Alternately, the locations can be connected to the multicast 
network using plain old telephone service (POTS) lines with 
modems at individual locations and at the multicast network 
or using ISDN, xDSL, Cable Modem, and Frame Relay, for 
example. 

0009. These and other features and advantages of the 
invention are described in or are apparent from the following 
detailed description of the preferred embodiments. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0010. The invention is described in detail with reference 
to the following drawings, in which like numerals refer to 
like elements, and wherein: 
0011 FIG. 1 is a block diagram of a multicast network 
according to the present invention; 
0012 FIG. 2 is a block diagram of a server platform of 
the invention; 
0013 FIG. 3 is a block diagram of representative equip 
ment used by multimedia conference call participants, 
0014 FIG. 4 is an alternate equipment arrangement; 
0015 FIG. 5 is a logical diagram of an index server; 
0016 FIG. 6 is an alternate arrangement for a multicast 
network; 
0017 FIG. 7 is a logical diagram of an index used in the 
multicast network of FIG. 6; 
0018 FIG. 8 is a representation of a multimedia data 
packet; 
0019 FIG. 9 is a logical representation of an index table; 
0020 FIG. 10 is a flowchart representing the multicast 
operation; and 
0021 FIGS. 11A and 11B show a flowchart representing 
operation of the indexing process. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

0022 Multimedia communications can be provided with 
metadata that can be recorded along with the multimedia 
communications and possibly rebroadcast along with the 
original communications in near real time. Metadata is 
Simply information about data. That is, metadata is infor 
mation that can be used to further define or characterize the 
data. A paradigm example of metadata is a time Stamp. 
When multimedia communications are recorded, a time of 
production may be associated with the communications. A 
time Stamp can be added to the multimedia communications 
to provide an indexing function. However, a time Stamp is 
often not an adequate method for indexing, multimedia 
communications. 

0023. One method for indexing multimedia communica 
tions is provided in U.S. Pat. Number 5,710,591, “Method 
and Apparatus for Recording and Indexing Audio and Mul 
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timedia Conference,” which is hereby incorporated by ref 
erence. However, when the multimedia communications 
originate from Several different locations a multicast feature 
must be included to provide optimum conference perfor 

CC. 

0024. Accordingly, this invention provides a method and 
an apparatus to allow indexing of multicast, multimedia 
communications that is based on distinguishing features 
Such as the identity of participants to the multimedia com 
munications and other features associated with the locations 
where the multimedia communications originate. The par 
ticipants in the multimedia communication can view a 
Slightly time-delayed version of the original communication 
that now includes the metadata. The indexing then allows 
Subsequent users of a multimedia communications Service to 
easily and efficiently Search for and replay audio, Video and 
data communications of a particular individual, for example. 
0.025 For example, the invention uses voice and image 
feature/object recognition in conjunction with RTP packet 
protocol information to identify specific Speakers at a given 
location. Information that identifies the Specific SpeakerS is 
then inserted into RPT packets, and the RTP packets are 
rebroadcast/multicast to other participants in a multimedia 
communication. The thus-modified RTP packets may be 
Stored and later retrieved on demand. 

0026. In one example of the invention, the indexing 
feature is provided for a multicast, multimedia conference 
call. However, the invention can be used with any multi 
media communications. 

0.027 FIG. 1 shows an example of an apparatus for 
completing the multicast, multimedia conference call. In 
FIG. 1, a multicast network 10 receives multimedia com 
munications from locations, or Sources, S1, S2 and S3, that 
are engaged in a multimedia conference call. Each of the 
Sources S1, S2 and S3 includes one or more conference call 
participants. Thus, participants P1, P2, P3 and P4 are at the 
Source S1; participants P5 and P6 are at the source S2; and 
participants P7 and P8 are at the source S3 in this example. 
However, the invention is not limited to three sources and 
eight participants, and any number of Sources with any 
number of participants may be engaged in the multimedia 
conference call. 

0028. In FIG. 1, the sources S1, S2 and S3 connect to the 
multicast network 10 over a local area network Such as an 
Ethernet or any local area network (e.g. ATM) capable of 
providing sufficient bandwidth. The multimedia conference 
call could also be completed over existing telephone lines 
using asymmetric digital Subscriber line (ADSL) or inte 
grated services digital network (ISDN) connectors. The 
method for providing the multimedia conference call could 
also operate over the public Internet in conjunction with 
Internet Protocols (IP). Finally, the method could also be 
applied to a public Switched telephone network (PSTN), for 
example. The communications may use RealTime Protocols 
(RTP), Internet Protocols (IP) and User Datagram Protocols 
(UDP). 
0029 Communications from the sources S1, S2 and S3 
are received at routers R located in the multicast network 10. 
The routers R ensure that the communications from each of 
the Sources and from the multicast network 10 are sent to the 
desired address. The multicast network 10 connects to an 
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index server 20. The index server 20 participates in the 
multimedia conference call among the Sources S1, S2 and 
S3. 

0030. As shown in FIG. 2, the index server 20 may be a 
multimedia communications device Such as a multicast 
Server or a bridge. If a bridge is used, the bridge may 
repeatedly transmit the multimedia communications, one 
transmission for each Source connected to the multimedia 
conference call. The multicast Server may transmit the 
multimedia communications simultaneously to each of the 
Sources. In the discussion that follows, the index server 20 
participates in a multimedia conference call among the 
Sources S1, S2 and S3. The index server 20 receives mul 
timedia communications from all the Sources and Simulta 
neously retransmits the multimedia communications to all 
the sources. For example, the index server 20 receives 
multimedia including audio, Video and data from Sources S1, 
S2 and S3. The index server 20 then simultaneously retrans 
mits, or multicasts, the multimedia communications from 
Sources S2 and S3 to Source S1, the multimedia communi 
cations from Sources S1 and S2 to Source S3, and the 
multimedia communications from Sources S1 and S3 to 
Source S2. 

0031. Also as shown in FIG. 2, the index server 20 
includes a buffer 22 and a database 23. The buffer 22 
temporarily Stores data that is to be processed by an index 
process module 21. The buffer 22 is needed because of slight 
time delays between receipt of the multimedia communica 
tions and Subsequent indeX processing. The buffer 22 is also 
necessary because feature recognition modules (to be 
described later) contained in the indeX process module 21 
may require Several milliseconds of data in order to correctly 
identify a distinguishing feature. However, the multimedia 
communications are received at the multicast Server in 
multimedia data packets that may contain as few as 10 usec 
of data. Thus, the buffer 22 may store the multimedia data 
packets temporarily until a Sufficient amount of data is 
available to allow processing by the indeX proceSS module 
21. 

0032. The database 23 is used to store indexed multime 
dia communications for Subsequent playback, and to Store 
certain information related to the Sources and to the partici 
pants in the multimedia communications. For example, all 
the communications received at the multicast network 10 
include a time Stamp. The time Stamp, in addition to Serving 
an indexing function, allows Synchronization of the different 
multimedia communications. That is, the time Stamp allows 
for Synchronization of Video and data communications from 
the Source S1 and for Synchronization of communications 
from the Sources S1 and S2, for example. For indexing, the 
time Stamp can be used to Segment the multimedia confer 
ence call according to time, and an individual can replay 
Selected portions of the multimedia conference call corre 
sponding to a Set time period. The time Stamp information is 
Stored in the database 23 along with the multimedia com 
munications. 

0033. The index server 20 allows for indexing of the 
multimedia conference call. Specifically, the index server 20 
may indeX the multimedia communications received from 
the sources S1, S2 and S3. The indexing adds metadata to 
the multimedia conference call data. The metadata could 
include information that identifies a particular participant, 
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for example. In the preferred embodiment, Speaker identi 
fication and face recognition Software determines the iden 
tity of the participant. Once the participant is identified, the 
indeX Server 20 creates an indeX table that becomes an indeX 
to the multimedia conference call. The indexing proceSS will 
be described in more detail later. Furthermore, the invention 
is not limited to distinguishing between live perSons. Any 
object may be distinguished according to the invention 
including animals, plants and inanimate objects. 

0034 FIGS. 3 and 4 show examples of a communica 
tions device available at the Sources S1, S2 and S3. FIG. 3 
shows a Video phone 60 that is an example of a communi 
cation device that the participants may use to communicate 
multimedia information. FIG. 4 shows a computer 40 that is 
another example of a multimedia communications device 
that the participants may use in accordance with the inven 
tion. The computer 40 includes a data entry device Such as 
a keyboard 41 and a mouse 42, a central processor unit 
(CPU) 43, a visual display 44, speakers 45, a video camera 
46 and a microphone 47. The computer 40 connects to the 
multicast network 10 through LAN connectors 48. The 
computer 40 may be a personal computer, a portable com 
puter, a WorkStation or a main frame computer. The micro 
phone 47 captures and transmits the audio portion of the 
multimedia conference call. An analog to digital converter 
or Sound card (not shown) converts the analog speech into 
a digital representation. The Video camera 46 captures and 
transmits an image of each participant. The Video camera 46 
may be an analog or a digital camera. If an analog camera 
is used, the video signal from the video camera 46 is first 
sent to a codec (not shown) for conversion to a digital signal 
before it is transmitted to the multicast network 10. Further 
more, the Video camera 4.6 may be voice activated So that the 
Video camera 46 Slews, or rotates, to capture the image of a 
Speaker. The Speakers 45 provide audio signals to the 
participants. The display 44 may display images of the 
participants. The display 44 may also display information 
related to the multimedia call Such as a call label and 
toolbars that allow the participants to interact with the indeX 
server 20 in the multicast network 10. 

0035. The computer 40 is provided with a specific appli 
cation program that allows the participants to interface with 
the index server 20 and other network components. The 
keyboard 41 and the mouse 42 function as data input devices 
that allow participants to Send commands to the indeX Server 
21, for example. The computer 40 includes a packet assem 
bler (not shown) that compresses and assembles the digital 
representations of the multimedia communications into dis 
crete packets. The CPU 43 controls all functions of the 
computer 40. 

0036) As noted above, at least two ways are available to 
identify individual conference call participants. Face recog 
nition software such as FACEITOR automatically detects, 
locates, extracts and identifies human faces from live Video. 
FACEITOR) requires a personal computer or similar device 
and a video camera and compares faces recorded by the 
Video camera to data Stored in a database Such as the 
database 23, using statistical techniques. FACEITOR is 
described in detail at http://www.faceit.com. 

0037 FACEITOR) uses an algorithm based on local feature 
analysis (LFA) which is a Statistical pattern representation 
formalism that derives from an ensemble of examples of 
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patterns a unique Set of local building blocks that best 
represent new instances of these patterns. For example, 
Starting with an ensemble of facial images, LFA derives the 
Set of local features that are optimal for representing any 
new face. Equipped with these universal facial building 
blocks, FACEITE) automatically breaks down a face into its 
component features and compares these features to Stored 
data Such as data Stored in the database 23. Therefore, to use 
FACEITOR, each multimedia conference call participants 
face must first be registered with the multimedia Service So 
that the facial features can be stored in the database 23. 
Then, during Subsequent multimedia conference calls, 
FACEITOR can be used to identify a face from all the faces 
being captured by the Video cameras 46. Although the above 
discussion refers to FACEITE), it should be understood that 
the present invention is not limited to use of this particular 
facial identification System. 
0038. In addition to face recognition, the preferred 
embodiment includes a Speech recognition feature in which 
a participant is identified based on Spectral information from 
the participant's voice. AS with the face recognition feature, 
the multimedia conference call participant must first register 
a speech Sample So that a voice model is Stored in the 
database 23. The Speech recognition feature requires an 
input, a processor and an output. The input may be a high 
quality microphone or microphone array for Speech input 
and an analog to digital conversion board that produces 
digital Speech Signals representative of the analog speech 
input. The processor and output may be incorporated into the 
multicast network 10. A speech recognition system is 
described in detail in U.S. Pat. No. 5,666,466, which is 
hereby incorporated by reference. 
0039. By using both speech recognition and face recog 
nition Systems, the preferred embodiment can reliably and 
quickly identify a particular multimedia conference call 
participant and thereby allow precise indexing of the mul 
timedia conference call. That is, in a multimedia conference 
call involving Several different Sources with numerous par 
ticipants at each Source, identifying a particular participant 
out of the total group of participants is difficult to achieve 
with current Systems. However, this invention can locate an 
individual to a particular Source, Such as Source S1, based on 
Source address and in addition, applies Speech and face 
recognition, only among Specific individuals at a particular 
location. The indeX process module 21 then compares par 
ticipant face and Speech patterns contained in the database 
23 to audio information and Video information being 
received at the multicast network 10 during the multimedia 
conference call. By using both face recognition and Speech 
recognition Systems, the invention is much more likely to 
correctly identify the particular participant than a System 
that uses only Speech recognition, for example. 

0040. Other metadata may be used in addition to face and 
Speech recognition data to indeX the multimedia conference 
call. For example, if the background changes, the index 
process module 21 can detect this event and record the 
change as metadata. Thus, if the Video camera 46 that is 
recording the Video portion of the multimedia conference 
call at a Source, Such as Source S1, SlewS or rotates So that 
the background changes from a blank wall to a blackboard, 
for example, the indeX process module 21 may detect this 
change and record a background change event. This change 
in background can then be used for Subsequent Searches of 
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the multimedia conference call. For example, the individual 
reviewing the contents of a multimedia conference call may 
desire to retrieve those portions of the multicast, multimedia 
conference call in which a blackboard at the Source S1 is 
displayed. AS with face and Speech recognition, the indeX 
proceSS module 21 may have Stored in the database 23, a 
representation of the various backgrounds at the Sources S1, 
S2 and S3, that are intended to be specifically identified. 
Similarly, a change in key Scene features may be detected 
and used to classify or indeX the multimedia conference call. 
Key Scene feature changes include loSS or interruption of a 
Video Signal Such as when a Source, Such as Source S1, 
purposely goes off-line, for example. 

0041 FIG. 5 shows the index process module 21 in 
detail. A control module 31 controls the functions of index 
proceSS module 21. When multimedia communications are 
transmitted to the multicast network 10, a multicast module 
32 in the indeX process module 21 receives and broadcasts 
the multimedia communications. In parallel with broadcast 
ing the multimedia communications, a speech recognition 
module 33 compares data received by the multicast module 
32 to speech models stored in the database 23 to determine 
if a match exists and outputs a Speech identifier when the 
match exists. In addition, a face recognition module 34, 
which incorporates face recognition Software Such as 
FACEITOR, compares the data to face models stored in the 
database 23 and outputs a face identifier when a match is 
determined between Video data comprising the multimedia 
communications and facial models Stored in the database 23. 
Finally, a scene recognition module 35 compares scenes 
captured by the Video camera 46 to Scenes Stored in the 
database 23 to determine if any background or key Scene 
changes occurred. The Scene recognition module 35 outputs 
a Scene change identifier when a background change, for 
example, is detected. When any of the above recognition 
modules determines that a match exists, a header function 
module 36 receives the inputs from the face, Speech and 
scene recognition modules 33, 34 and 35, respectively. The 
header function module 36, based on the inputs, creates an 
multimedia eXtension header, attaches the multimedia exten 
Sion header to the multimedia data packet, and applies 
certain information, or data, to the multimedia extension 
header, based on the inputs received from the Speech, face 
and scene modules 33, 34 and 35, respectively. The multi 
media data packets with the modified headers are then 
retransmitted/multicast into the network. The multimedia 
extension header is described below. 

0042. As noted above, the present invention is able to 
provide indexing of multimedia communications because 
the multimedia data Streams are divided into multimedia 
data packets, and each multimedia data packet contains at 
least one multimedia header. The conversion of the data into 
digital format is performed at the Source, Such as Source S1. 
Specifically, a processor, Such as the computer 40, receives 
the audio and Video data in an analog format. For example, 
with the audio data, audio analog wave forms are fed into a 
Sound card that converts the data into digital form. A packet 
assembler (not shown) then assembles the digitized audio 
data into multimedia data packets. The multimedia data 
packets include a Segment that contains the digital data and 
a Segment, or multimedia header, that contains other infor 
mation, Such as the Source IP address and the destination IP 
address, for example. The multimedia header is also used by 
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the index process module 21 to hold the data needed to 
provide the indexing function. 
0043 FIG. 6 shows an alternate arrangement of an 
apparatus for indexing multimedia communications. In FIG. 
6, source S4 with participants P10 and P12 connects to a 
multicast network 80 via a computer system 70 and a local 
indexer 72. Source S5, with participants P9 and P11, con 
nects to the multicast network 80 via a computer system 71 
and a local indexer 73. The computer systems 70 and 72 (or 
71 and 73) contain all the components and perform all the 
functions as the apparatus shown in FIG. 3. 
0044) Multimedia communications from the sources S4 
and S5 are received at routers R located in the multicast 
network 80. The multicast network 80 connects to a server 
81 that may be a multicast server or a bridge. Multimedia 
communications from the sources S4 and S5 may be stored 
in a database 82. 

0045. The apparatus of FIG. 6 differs from that of FIG. 
1 in that the indexing function occurs locally at the Sources 
S4 and S5. That is, face recognition and Speech recognition 
functions, for example, are performed by the indexerS 72 
and 73 at the sources S4 and S5, respectively. 
0046 FIG. 7 is a logical diagram of the indexer 72. The 
description that follows applies to the indexer 72. However, 
the indexer 73 is identical to the indexer 72; hence the 
following description is equally applicable to both indexerS. 
An interface module 90 receives multimedia data packets 
from the computer system 70. Abuffer 91 temporarily stores 
the multimedia data packets received at the interface module 
90. A database 92 stores face, speech and background 
models for the source S4. A speech recognition module 93 
compares audio received by the interface module 90 to 
speech models stored in the database 92 to determine if a 
Speech pattern match exists. The Speech recognition module 
93 outputs a speech identifier when the Speech pattern match 
exists. A face recognition module 94 compares Video data 
received at the interface module 90 to face models stored in 
the database 92 to determine if a face pattern match exists, 
and outputs a face identifier when the face pattern match 
exists. A Scene recognition module 95 compares Scenes 
captured by the computer system 70 to scene models stored 
in the database 92, and outputs a Scene identifier when a 
Scene match exists. A header function module 96 creates a 
multimedia eXtension header, attaches the multimedia exten 
Sion header to the multimedia data packet, and applies 
Specific data to the multimedia extension header, based on 
the inputs from the Speech, face and Scene recognition 
modules 93, 94 and 95, respectively. The local indexer 72 
may also incorporate other recognition modules to identify 
additional distinguishing features for indexing the multime 
dia communications. 

0047 FIG. 8 shows a multimedia data packet 100. In 
FIG. 8, a data segment 110 (payload) contains the data, such 
as the audio data, for example, that was transmitted from the 
Source S1. A multimedia data packet header Segment 120 
contains additional fields related to the multimedia commu 
nications. An extension field 121 may be used to indicate 
that the multimedia data packet 100 contains a multimedia 
extension header. A payload type field 122 indicates the type 
of data contained in the data Segment 110. A Source identifier 
field 123 indicates the source of the multimedia data packet. 
The header Segment 120 may contain numerous additional 
fields. 
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0.048 Returning to the first embodiment, a header exten 
sion segment 130 may be added to allow additional infor 
mation to be carried with the multimedia data packet header 
Segment 120. When indexing a particular packet, the indeX 
proceSS module 21 records the appropriate metadata in the 
header eXtension Segment 130. In this case, a bit is placed in 
the extension field 121 to indicate the presence of the header 
extension Segment 130. Once the multimedia data packet 
100 arrives at the multicast network 10, the index process 
module 21 compares the data contained in the data Segment 
110 to face and speech models contained in the database 23. 
If a match is achieved, the control module 31 in the index 
process module 21 directs the header function module 36 to 
add to the multimedia data packet header Segment 120, the 
header eXtension Segment 130, which includes the Speech or 
face identifiers, as appropriate. When the data in the data 
Segment 110 indicates a background change or a key Scene 
event, the indeX process module 21 adds a corresponding 
indication to the header extension segment 130. 
0049. In the preferred embodiment, the multimedia data 
packet 100 is then stored in the database 23. Alternately, the 
data in the data Segment 110 may be separated from the 
multimedia data packet header Segment 120. In that case, the 
indeX process module 21 creates a separate file that links the 
data in the multimedia data packet header Segment 120 to the 
data contained in the data Segment 110. 
0050 FIG. 9 is a logical representation of an index table 
for a multimedia conference call. In FIG. 9, the index 
proceSS module 21 is receiving the multimedia conference 
call described above. When a participant Such as participant 
P1 is speaking, the header function module 36 adds to the 
multimedia data packet, a header extension Segment 130 that 
includes an index/ID for participant P1. The index process 
module 21 then Stores the resulting multimedia data packet 
in the database 23. Thus, as shown in FIG. 9, for participant 
P1 at location S1, the database 23 stores a speaker ID model 
VO-102 and a video model VI-356. Then, by specifying the 
participant P1 (associated with VO-102 and VI-356), the 
corresponding data packets can be retrieved from the data 
base 23 and their contents reviewed. 

0051) To identify a particular participant based on infor 
mation in a multimedia data packet, Such as the multimedia 
data packet 100, the index process module 21 first retrieves 
the multimedia data packet 100 from the buffer 22. The 
indeX process module 21 reads the payload type field 122 in 
the data packet header Segment 120 to determine if the 
multimedia data packet 100 contains audio data. If the 
multimedia data packet 100 contains audio data, the indeX 
proceSS module 21 determines if there is a multimedia data 
packet from the same Source with a corresponding time 
stamp that contains video data. With both video and audio 
multimedia data packets from the same Source with approxi 
mately the same time Stamp, the indeX proceSS module 21 
can then compare the audio and Video data to the Speech and 
face models contained in the database 23. For example, the 
face recognition module 34, containing FACEIT(F), com 
pares the digitized Video image contained in the multimedia 
data packets 100 to the face models stored in the database 
23. The Speech recognition module 32 compares the digi 
tized audio in the multimedia data packets 100 to the speech 
models Stored in the database 23. By using both speech and 
face recognition features, the indeX proceSS module 21 may 
more reliably identify a particular participant. 
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0052 FIG. 10 is a flowchart representing the process of 
indexing multimedia communications in accordance with 
the multicast network 10 shown in FIG. 1. The index 
process module 21 starts with step S100. In step S110, the 
indeX process module 21 queries all participants to register 
their face and Speech features. If all participants are regis 
tered, the index process module 21 moves to step S150. 
Otherwise, the index process module 21 moves to step S120. 
In Step S120, individual participants register their face and 
Speech features with the indeX process module 21. The index 
process module 21 then moves to step S150. 
0053. In step S150, the index process module 21 stores 
the multimedia communications from the Sources S1, S2 and 
S3 in the buffer 22. That is, the index process module 21 
Stores the multimedia data packets containing the audio, 
Video and data communications from the Sources S1, S2 and 
S3. The index process module 21 then moves to step S160 
and the multimedia communications end. 

0054 FIGS. 11A and 11B show processing of the mul 
timedia data packets which were stored in the buffer 22 (of 
FIG. 2) during the multimedia communications of FIG.10, 
using the multicast network of FIG. 1. In FIG. 11A, the 
indeX proceSS module 21 processes each multimedia data 
packet to identify participants by face and Speech patterns. 
The index process module 21 starts at step S200. In step 
S210, the index process module 21 selects a multimedia data 
packet for indexing. The indeX proceSS module 21 then 
moves to step S220. In step S220, the index process module 
21 reads the payload type field 122 and source identifier field 
123. The index process module 21 thus determines the 
Source of the multimedia data packet and the type of data. If 
the multimedia data packet contains audio data, the index 
process module 21 moves to step S230. Otherwise the index 
process module 21 jumps to step S280. 
0055. In step S230, the index process module 21 notes the 
time Stamp of the multimedia data packet and determines if 
there are any corresponding Video multimedia data packets 
from the same Source with approximately this time Stamp. If 
there are, the index process module 21 moves to step S240. 
Otherwise, the index process module 21 jumps to step S250. 
In step S240, the index process module 21 retrieves the 
corresponding video multimedia data packet identified in 
Step S230. The index process module 21 then moves to step 
S250. 

0056. In step S250, the index process module 21 com 
pares the audio and Video data contained in the multimedia 
data packets to face and Speech models for the Sources as 
identified by the source identifier field of FIG. 8 stored in the 
database 23. The index process module 21 then moves to 
step S260. In step S260, the index process module 21 
determines if there is a pattern match between the audio and 
Video data contained in the multimedia data packets and the 
face and Speech models. If there is a match, the index 
process module 21 moves to step S270. Otherwise the index 
process module 21 moves to step S300. 
0057. In step S270, the index process module 21 creates 
a variable length header extension Segment and attaches the 
Segment to the multimedia data packet header. The index 
process module 21 places a bit in the extension field 122 to 
indicate the existence of the header eXtension Segment. The 
indeX process module 21 also populates the header extension 
Segment with data to indicate the identity of the participant. 



US 2001/0042114A1 

The index process module 21 then stores the multimedia 
data packet in the database 23 (as detailed in FIG. 11B). The 
index process module 21 then moves to step S280. 
0058. In step S280, the index process module 21 deter 
mines if the multimedia data packet selected in step S210 
contains video data. If the multimedia data packet contains 
video data, the index process module 21 moves to step S290. 
Otherwise the indeX process module 21 process moves to 
step S300. In step S290, the index process module 21 
determines if the multimedia data packet contains back 
ground change or key Scene change data. If the multimedia 
data packet contains the data, the indeX proceSS module 21 
moves to step S310. Otherwise the index process module 21 
moves to step S300. 
0059. In step S310, the index process module 21 creates 
a variable length header eXtension Segment and attaches the 
Segment to the multimedia data packet header. The indeX 
proceSS module 21 places a bit in the extension field 122 to 
indicate the existence of the header eXtension Segment. The 
indeX process module 21 also populates the header extension 
Segment with data to indicate the identity of the change 
event. The index process module 21 then stores the multi 
media data packet in the database 23. The indeX proceSS 
module 21 then moves to step S320. 
0060. In step S300, the index process module 21 stores 
the multimedia data packet in the database 23 without the 
header eXtension Segment and without the bit in the exten 
Sion field. The indeX process module 21 then returns to Step 
S210. 

0061. In step S320, the index process module 21 deter 
mines if all the multimedia data packets for the multimedia 
communication have been indexed. If all multimedia data 
packets have not been indexed, the indeX process module 21 
returns to step S210. Otherwise the index process module 21 
moves to step S330. In step S330, the index process module 
21 creates an indeX table that associates the identity of each 
participant with corresponding multimedia data packets and 
indicates for each multimedia data packet, the appropriate 
face and Speech model for the participant. For multimedia 
data packets that contain background and Scene change data, 
the indeX table includes a reference to the change event. The 
index process module 21 then moves to step S340 and ends 
processing of the multimedia data packets. 
0.062. In the illustrated embodiments, suitably pro 
grammed general purpose computers control data proceSS 
ing in the multicast network 10 and at the sources. However, 
the processing functions could also be implemented using a 
Single purpose integrated circuit (e.g., an ASIC) having a 
main or central processor Section for overall, System-level 
control, and Separate circuits dedicated to performing Vari 
ous specific computational functional and other processes 
under control of the central processor Section. The process 
ing can also be implemented using Separate dedicated or 
programmable integrated electronic circuits or devices (e.g., 
hardwired electronic or logical devices). In general, any 
device or assembly of devices on which a finite State 
machine capable of implementing the flowcharts of FIGS. 
10, 11A and 11B can be used to control data processing. 

0.063. The invention has been described with reference to 
the preferred embodiments thereof, which are illustrative 
and not limiting. Various changes may be made without 
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departing from the Spirit and Scope of the invention as 
defined in the following claims. 

What is claimed is: 
1. A method for indexing a multimedia communication, 

comprising: 

receiving the multimedia communication, the multimedia 
communication including a plurality of multimedia 
data packets; 

processing the plurality of multimedia data packets to 
identify distinguishing features, and 

indexing the plurality of multimedia data packets based 
on the identified distinguishing features, wherein the 
processing Step comprises associating each of the plu 
rality of multimedia data packets with one of a plurality 
of objects within the multimedia communication. 

2. The method of claim 1, wherein the distinguishing 
features are based on at least one of audio data and Video 
data of the multimedia communication. 

3. The method of claim 1, further comprising rebroad 
casting the processed plurality of multimedia data packets. 

4. The method of claim 1, wherein the objects include at 
least one of a perSon, an animal, a plant, and an inanimate 
object. 

5. The method of claim 4, wherein a multimedia data 
packet of the plurality of multimedia data packets includes 
a payload having one of the audio and the Video data that 
corresponds to an object, the associating Step attaching a 
header identifier that identifies the object. 

6. The method of claim 5, wherein the perSon is a Speaker 
participating in the multimedia communication, audio 
Speech patterns and Video Statistical Sampling of a face of the 
Speaker being a portion of the distinguishing features, the 
Speaker being associated with the multimedia data packet if 
the portion of the distinguishing features is included in the 
payload of the multimedia data packet. 

7. The method of claim 5, further comprising: 
identifying background changes in the Video data; 

identifying key Scene events based on the Video data; and 
attaching a Second header identifier to each multimedia 

data packet containing the background change and the 
key Scene event, the Second header identifier identify 
ing the multimedia data packet as containing a back 
ground change and a key Scene event. 

8. The method of claim 7, wherein the multimedia com 
munication is a multicast multimedia communication, the 
rebroadcasting Step including multicasting the processed 
plurality of multimedia data packets. 

9. The method of claim 8, wherein a time stamp is 
provided to Synchronize the audio and the Video data. 

10. The method of claim 9, further comprising storing the 
indexed plurality of multimedia data packets, wherein the 
indexed plurality of multimedia data packets can be 
Searched to retrieve audio and Video multimedia data pack 
ets corresponding to Selected distinguishing features. 

11. The method of claim 10, wherein the indexed plurality 
of multimedia data packets can be Searched using key words. 

12. The method of claim 11, wherein the multimedia 
communication is conducted using a local area network. 

13. The method of claim 1, wherein the indexing and the 
processing Steps are performed at a multicast network. 
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14. An apparatus for indexing a multimedia communica 
tion, comprising: 

a Server that receives multimedia communications in 
multimedia data packets including audio, Visual and 
data communications and identifies distinguishing fea 
tures in the multimedia communication based on audio 
and Video recognition and a Source of the multimedia 
communications, 

a header function module connected to the Server, the 
header function module entering metadata in a header 
Segment corresponding to the multimedia data packets 
received by the Server, the metadata being related to the 
distinguishing features, and 

a storage device that Stores the multimedia data packets. 
15. The apparatus of claim 14, wherein the distinguishing 

features include audio voice and Video face patterns of 
participants in the multimedia communications. 

16. The apparatus of claim 15, wherein the metadata 
includes voice and face identifiers of the participants. 

17. The apparatus of claim 16, wherein the server iden 
tifies background changes in the Video multimedia data 
packets and wherein the header function module enters 
Second metadata in the header Segment corresponding to the 
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multimedia data packets having background changes, the 
Second metadata including Scene identifiers. 

18. The apparatus of claim 17, wherein the server is an 
multicast Server. 

19. The apparatus of claim 18, wherein the server com 
prises audio, Video and data bridges. 

20. A method of identifying participants to a multimedia 
communication, comprising: 

comparing audio speech patterns for each participant to 
Speech models; 

comparing video face patterns for each participant to face 
models, and 

determining an identity of a particular participant when 
both the audio speech patterns and the Video face 
patterns match Speech and face models for the particu 
lar participant. 

21. The method of claim 20, further comprising creating 
an index of the participants based on identification of the 
Speech and face patterns of the participants, the indeX being 
used to Segment the multimedia communication. 


