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(57) ABSTRACT 

A method and system are disclosed for capturing media 
during a recording session using a separate input device for 
each of plural audio sources. An exemplary method includes 
producing audio data with the separate input device, pro-
cessing the audio data to identify a portion of audio data 
having a first audio characteristic, and storing an audio 
record for each identified portion of audio data. Each audio 
record is associated with temporal data used in determining 
a sequence of the identified portion of audio data in relation 
to other identified portions of audio data from other separate 
input devices, and each audio record is associated with 
identity data representing identifying characteristics for the 
identified portion of audio data. 
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SYSTEM AND METHOD FOR CAPTURING MEDIA 

BACKGROUND INFORMATION 

[0001] Audio of a meeting or any other type of event 
having multiple sources of sound can be captured by placing 
a microphone in the center of the participants and recording 
the meeting. Such a recording can include video or still 
pictures of the meeting or event along with the audio. To 
increase reception or clarity of each participant's contribu-
tion to the meeting or event, several microphones can be 
used from which the signals of the microphones are mixed 
together to obtain the recording. In either method, the 
resultant recording is a sequential recording from a first 
point in time to a second point in time. 

[0002] A user, who may or may not have been a participant 
in the meeting, can review the recording to recall conver-
sations or other activities that took place during the meeting. 
To review the recording for a particular exchange during a 
meeting, the user either has to have a general idea of when 
the exchange took place during the recording in terms of 
time or has to search through the recording in a hit or miss 
fashion. A typical method of assisting users in reviewing a 
recording is to provide time indexes in the recording related 
to events within the meeting, as shown in U.S. Pat. No. 
5,986,655 to Chiu et al., which is hereby incorporated by 
reference in its entirety. 

SUMMARY 

[0003] Exemplary embodiments provide a method for 
capturing media during a recording session (e.g., a meeting 
having one or more participants) using a separate input 
device for each of plural audio sources (e.g., each of the 
plural participants). The method includes producing audio 
data with the separate input device, processing the audio 
data to identify a portion of audio data having a first audio 
characteristic (e.g., a particular energy, and/or a particular 
voice characteristic), and storing an audio record for each 
identified portion of audio data, wherein each audio record 
is associated with temporal data used in determining a 
sequence of the identified portion of audio data in relation to 
other identified portions of audio data from other separate 
input devices, and wherein each audio record is associated 
with identity data representing identifying characteristics for 
the identified portion of audio data. 

[0004] Exemplary embodiments are also directed to a 
system for capturing media during a recording session using 
a separate input device for each of plural audio sources 
including a means for producing audio data with the separate 
input device, a means for processing the audio data to 
identify a portion of audio data having a first audio charac-
teristic; and a means for storing an audio record for each 
identified portion of audio data, wherein each audio record 
is associated with temporal data used in determining a 
sequence of the identified portion of audio data in relation to 
other identified portions of audio data from other separate 
input devices, and wherein each audio record is associated 
with identity data representing identifying characteristics for 
the identified portion of audio data. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0005] In the accompanying drawings, wherein like ref-
erence numerals have been used to designate like elements: 

Dec. 30, 2004 

[0006] FIG. 1 shows a block diagram of a system con-
figured according to an exemplary embodiment of the inven-
tion. 

[0007] FIG. 2 shows a flow chart of an exemplary method 
according to the invention. 

[0008] FIG. 3 shows a block diagram of a system con-
figured according to an exemplary embodiment of the inven-
tion for synchronizing audio data. 

[0009] FIG. 4 shows a flow chart of an exemplary method 
according to the invention for synchronizing audio data. 

[0010] FIG. 5 shows a block diagram of a system accord-
ing to an exemplary embodiment of the invention for using 
separate processors in processing audio data. 

[0011] FIG. 6 shows a flow chart of an exemplary method 
according to the invention wherein separate processors are 
used for processing audio data. 

[0012] FIG. 7 shows an exemplary audio characteristic 
(e.g., energy) for use with the present invention. 

[0013] FIG. 8 shows an exemplary GUI for use with the 
present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0014] FIG. 1 shows a block diagram of a system 100 for 
capturing media, such as audio and/or video, during a 
recording session, such as a meeting having one or more 
participants, according to an exemplary embodiment. In an 
exemplary embodiment, a recorder, such as a media 
recorder, can be used to record and/or transfer audio, video 
and/or any media to other processing elements. In process-
ing the media, any or all of the content (e.g., the audio and/or 
video portions) can be used to segment information for 
further processing. For purposes of illustration, and without 
limitation, exemplary embodiments will be described in the 
context of using audio content to segment information for 
further processing. 

[0015] More particularly, in the FIG. 1 system 100, a 
separate input device, such as microphone 102 or other 
media input device, including but not limited to audio/video 
input devices, is provided for each of plural sources, such as 
audio sources 104a and 104b represented as participants 
within the meeting who may be speaking. The microphones 
102a and 102b respectively provided from audio sources 
104a and 104b are connected to a central-processing-station/ 
editor 106, which can be a personal computer, server or other 
type of processor-based equipment. Editing can be per-
formed by any one or more of the participants, by an 
administrator, or by any selected party and/or by any pro-
gram. The central-processing-station/editor 106 can record 
an audio signal from each separate input device, such as 
microphones 102a or 102b, as an audio file. The audio file 
can be included as part of a media file which also includes 
other data, such as video data. The central-processing-
station/editor 106 can edit the audio files to produce audio 
data and process the audio data to identify portions of the 
audio data having a predetermined audio characteristic, such 
as the voice (i.e., voice characteristic) of a participant or a 
predetermined level of audio energy. 

[0016] The connection of the microphones 102a and 102b, 
as shown in the exemplary embodiment of FIG. 1, to the 
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central-processing-station/editor 106 can, for example, be a 
direct connection through a wire or wireless connection via 
a radio frequency or can be an indirect connection through 
other processing devices (e.g., filters). In the alternative or in 
addition, other devices that produce or detect media can be 
used as an input device to a central-processing-station/editor 
106. For example, the line output from a video cassette 
recorder that is played as part of a presentation in a meeting 
could be an input device to the central-processing-station/ 
editor 106. 

[0017] As shown in the exemplary embodiment of FIG. 1, 
the central-processing-station/editor 106 includes audio file 
storages (e.g., memory devices) 108a and 108b for the 
separate input devices 102a and 102b, respectively. The 
connection of the microphones 102a and 102b to the central-
processing-station/editor 106 can result in recording audio 
as an audio file in a storage device, such as audio file storage 
108a or 108b. Although the audio file storages 108a and 
108b are shown in FIG. 1 as separate physical components, 
the audio file storage can be a single component used to store 
audio files from all of the separate input devices. Audio file 
storage can be implemented using either solid-state types of 
memory, such as random access memory or media types of 
memory, such as a hard drive or any other type of storage 
device. 

[0018] In the alternative, one or more reference signal 
generators 109a, shown as a dotted box in the exemplary 
embodiments of FIG. 1, can be provided through the 
separate input device, such as a microphone 102, to record 
a reference signal as reference data in the audio file storage 
108 along with the audio file. Either an audible or inaudible 
tone can be used as the reference signal generator 109a, 
which can be generated by a tone generator or other mecha-
nism for making a sound, such as a clap of hands. Alter-
nately, a clock-based or other timer-based device for gen-
erating a time-stamp that is electronically recorded in the 
audio file storage 108 can be used as the reference signal 
generator 109a. The reference signal can, for example, be 
used to provide synchronization among multiple recorded 
audio sources. 

[0019] In another alternative, one or more reference signal 
generators 109b, shown as a dotted box in the exemplary 
embodiment of FIG. 1, can be provided in central-process-
ing station/editor 106. The reference signal from reference 
signal generator 109b can be electronically recorded as 
reference data along with the audio file in the audio file 
storage 108. A signal generator for generating a tone can be 
used as a reference signal generator 109b. In the alternative, 
a clock-based or other timer-based device for generating a 
time-stamp that is electronically recorded in the audio file 
storage 108 can be used in the central-processing station/ 
editor 106 as reference signal generator 109b. 

[0020] Reference data from a reference signal can be used 
in subsequent processing of the audio data to ensure that 
audio data from different separate input devices are syn-
chronized or to synchronize audio data from different cen-
tral-processing station/editors. For example, if more than 
one central-processing station/editor is used for a recording 
session (e.g., because the participants are at different, pos-
sibly physically distant locations), then the audio data from 
each central-processing station/editor can be synchronized 
for compilation of audio data using the reference data. There 
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can be instances where the recordings of audio files start at 
different times. For example, a participant may be late in 
arriving at the meeting or another additional, unforseen 
audio source may occur. In circumstances where audio files 
can have different start times, a clock-based or timer-based 
device can be used for generating a time-stamp in the 
central-processing station/editor 106 as a reference signal 
generator 109b. 

[0021] Audio files and any other information within the 
audio file storages 108a and 108b is provided respectively to 
editors ll 0a and 110b within the central-processing station/ 
editor 106, as shown in the exemplary embodiment of FIG. 
1. The audio file can be optionally edited with an editor 110 
by a user, such as a participant who is the audio source of the 
audio file, to produce audio data. Editing allows the partici-
pant to review the audio file. Those skilled in the art will 
appreciate that a portion of audio data having a first char-
acteristic can be identified using, for example, the media 
processor 116, prior to any editing, thereby allowing quick 
editing of the identified portion(s). Alternately, editing can 
be performed both before and after the first audio charac-
teristic has been identified. 

[0022] The user or participant can edit by deleting at least 
some of the recorded audio, associating commentary with 
portions of the recorded audio or accepting the recorded 
audio as is for further processing. The editor 110 can be a 
computer program or another type of device in which a user 
can either delete some of the recorded audio, associate 
commentary with portions of the recorded audio or accept 
the recorded audio. Although the editors 110a and 110b are 
shown in FIG. 1 as a separate computer program or com-
ponent for each respective separate input device, the editor 
can be a single computer program or a single device that can 
be accessed or used by multiple users who are editing 
different recorded audio files. Participants in the recording 
session can access an editor either directly or indirectly 
through another processing station. For example, the par-
ticipant can use the central-processing station/editor 106 or 
a personal computer connected via a network to the central-
processing station/editor 106 to edit their audio files. 

[0023] The processing of captured audio can include add-
ing other media, such as video pictures or text labels, that is 
associated with the identified portion of captured audio. For 
example, the editors ll 0a or 110b, as shown in the central-
processing-station/editor 106 of the exemplary embodiment 
of FIG. 1, can each respectively receive information from an 
identity data input 112a or 112b. An editor 110 associates 
identity data with the audio data or selected parts of the 
audio data upon information received from an identity data 
input 112 Identity data is, for example, the name or picture 
of the participant who is the audio source for the recorded 
audio. An identity data input 112 can be a program for 
selecting a name or picture already stored in the central-
processing station/editor 106. In the alternative, an identity 
data input 112 can be a keyboard on a processing station for 
entering a name, a camera on a processing station for taking 
a picture, or any input device or signal input to a processing 
station that receives an audio/visual signal. Although the 
identity data input 112a and 112b are shown in FIG. 1 as a 
separate computer program or component for each respec-
tive separate input device, the identity data input can be a 
single computer program or a single device that can be 
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accessed or used by multiple users who are entering identity 
data for different recorded audio files. 

[0024] The identity data is not necessarily specific to 
describing or naming a participant. For example, the identity 
data can indicate the location of participants, that the audio 
source is a recorded presentation, and which was a topic of 
discussion amongst the participants in a meeting. In another 
example, the identity data could include a slide describing 
the subject of a participant's commentary during the meet-
ing. In addition or in the alternative, the identity data input 
112a can be a biometric device for identifying the partici-
pants who were audio sources in the meeting. Such a 
biometric device can also be used to authenticate a user of 
the editor such that only a participant of the meeting who is 
a source of the recorded audio can edit the media. If no 
identity data is inputted via an identity data input, the audio 
data produced by an editor is at least associated with identity 
data indicative of a separate input device, which was used in 
producing the audio data. 

[0025] As shown in the exemplary embodiments of FIG. 
1, an optional filter 114 in the central-processing-station/ 
editor 106 receives audio data from the editor 110a or 110b 
to begin audio processing. The filter 114, can for example, 
be used for noise reduction, volume control, and/or to 
compute automatic gain adjustment to establish equal vol-
umes for all speakers. The filter can use non-linear tech-
niques, such as morphological filtering, or linear techniques 
to filter the audio data. In addition or in the alternative, the 
filter can use differential filtering when all of the audio data 
is submitted in parallel. The extent to which filtering is used, 
if at all, is of course optional. For example, if close-talking 
microphones are used as separate input devices, the audio 
data can be of sufficient quality for playback and/or subse-
quent audio processing. 

[0026] A media processor 116 in the central-processing-
station/editor 106, as shown in the exemplary embodiment 
of FIG. 1, receives the audio data from the filter 114 if a 
filter is used or from an editor 110a or 110b. The media 
processor 116 processes the audio data to identify a portion 
of audio data having an audio characteristic. The audio 
characteristic can be a parameter of the audio data indicative 
of a participant's voice or some other audio source that 
generated audio during a meeting or recording session. The 
media processor 116 can use a threshold detection technique 
in which the audio in the audio data having at least a 
predetermined energy level is identified. In the alternative or 
in addition, a software program can be used to identify 
portions of the audio data having characteristics of a par-
ticipant's voice such that extraneous noise made by the 
participant or other sources is not identified. For example, a 
participant's grunts, groans, sighing or laughter can be 
skipped over. 

[0027] Subsequent to identifying a portion of the audio 
data, the media processor 116 outputs an audio record for 
each identified audio portion. The outputted audio record is 
associated with both temporal and identity data. The tem-
poral data is derived by the media processor 116 from the 
reference data associated with the audio data and used in 
determining a sequence of the identified portion of audio 
data in relation to other identified portions of audio data 
from other separate input devices. The temporal data can 
also include the length of time for the identified portion of 
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audio data associated with the audio record. In addition, 
each audio record is associated with identity data represent-
ing identifying characteristics for the identified portion of 
audio data associated with the audio record. 

[0028] The audio record can be associated with the iden-
tified portion of audio data. This can be achieved by, for 
example, referencing specific time indices in an audio data 
file. As shown in the exemplary embodiment of FIG. 1, 
central-processing-station/editor 106 includes a compiler 
120 for storing an audio record for each identified portion of 
audio data as a browsable record. The browsable record can 
be created with, for example, the compilation of one or more 
audio records. The temporal data and the identity data 
included in, or referenced in, the audio record can be used 
as indices for browsing the audio captured during the 
recording session. Identified portions of the data stored in 
computer 120 can be edited using the media processor 116. 

[0029] FIG. 2 shows a flow chart of an exemplary method 
200 according to the invention for capturing media during a 
recording session using a separate input device for each of 
plural audio sources. The method 200 includes producing 
audio data with each separate input device, as shown by 230 
in FIG. 2. Producing audio data can include transferring an 
audio signal from the separate input device to a processing 
station to produce an audio file, as shown by 232 in FIG. 2. 
For example, the microphone 102a in FIG. 1 transfers an 
audio signal to record audio in the audio file storage 108a of 
the central-processing station/editor 106. 

[0030] As also shown by 232 in FIG. 2, producing audio 
data can include editing the audio file to produce audio data. 
The editor 110a in FIG. 1 can be used for receiving the 
audio file from the audio file storage 108a for editing, and 
then subsequently outputting audio data. 

[0031] Editing allows a participant who was the audio 
source for the audio to review the audio file. Any part of an 
audio file can be deleted by the participant or the audio file 
can be further elaborated upon by adding visual data or an 
audio commentary using an identity data input, as discussed 
with regard to FIG. 1. In addition or in the alternative, a 
participant can edit the audio file by inputting additional data 
about themselves with the identity data input, or any other 
desired information. The participant can also edit the entire 
audio file by rejecting or accepting the audio file for further 
processing of the audio file as audio data. 

[0032] The exemplary FIG. 2 method includes the step 
240 of processing the audio data to identify a portion of 
audio data having a first audio characteristic. Those skilled 
in the art will appreciate that the identifying of a portion of 
audio data having a first characteristic can be performed 
prior to any editing, allowing quick editing of the identified 
portion(s). Alternately, editing can be performed both before 
and after the first audio characteristic has been identified. 

[0033] In accordance with the exemplary method 200, 
FIG. 1 shows a media processor 116 for processing the 
audio data to identify a portion of audio data having a first 
audio characteristic. As discussed with regard to the filter 
114 of FIG. 1, the processing of audio data can also include 
filtering the audio data, as shown in FIG. 2. 

[0034] FIG. 2 includes the step of storing an audio record 
for each identified portion of audio data, as shown by 250 in 
the method 200. Storing an audio record can include com-
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piling audio records into a browsable record, as shown by 
252 in FIG. 2. Although the multiple audio records in and 
of themselves can also be browsable, the compiler can 
organize the audio records for more efficient retrieval depen-
dent upon the design of a given browser. For example, the 
compiler 120 in FIG. 1 can organize all of the audio records 
in time order or by participant. 

[0035] FIG. 3 shows a block diagram of a system 300 for 
capturing media during a recording session according to 
exemplary embodiments of the present invention for syn-
chronizing audio data. In the system 300, a separate input 
device, such as audio recorder/editor 301, is provided for 
each of plural audio sources 304a and 304b. A media 
recorder/editor 301 records an audio signal from a micro-
phone 302 along with a reference data from one or more 
reference signal generators 309 into audio file and reference 
data storage 308. In addition, the media recorder/editor 301 
can edit the audio files to produce audio data. The media 
recorder/editors 301a and 301b are connected to a central 
processing station 303, which can be a personal computer, 
server or other type of processor-based equipment. The 
central processing station 303 processes the audio data from 
a media recorder/editor 301 to identify portions of the audio 
data having a predetermined audio characteristic. The iden-
tifying can be performed before or after editing takes place. 
That is, editing can be performed both before and after 
portions of the audio data have been identified in recorders/ 
editors 301a and 301b. 

[0036] The respective connections of the microphones 
302a and 302b, as shown in the exemplary embodiment of 
FIG. 3, to media recorder/editors 301a and 301b can be a 
direct connection through a wire or wireless connection via 
a radio frequency, or an indirect connection. In the alterna-
tive or in addition, other audio devices that produce or detect 
audio can be used as input devices to a media recorder/editor 
301. For example, the line output from a video cassette 
recorder that is played as part of a presentation in a meeting 
can be an input device to a media recorder/editor 301. The 
respective connections of the media recorder/editors 301a 
and 301b to central processing station 303 can be a direct 
connection through a wire, wireless connection or via com-
puter network. 

[0037] As shown in the exemplary embodiment of FIG. 3, 
the media recorder/editors 301a and 301b respectively 
include a microphone 302 for generating an audio signal and 
a reference signal generator 309 for generating reference 
data. The reference signal generator 309 is a timer-based 
generator in that a time stamp is generated as the reference 
data. An audio signal from the microphone 302 and refer-
ence data from the reference signal generator are recorded 
into an audio file and reference data storage 308 during a 
recording session. After recording, a user, such as a partici-
pant in the recording session, can edit the audio file with an 
editor 310 within a media recorder/editor 301 to produce 
audio data as discussed with regard to FIG. 1. The user can 
also add identity data using the identity input 312 within a 
audio recorder/editor 301 as also discussed with regard to 
FIG. 1. Each of the media recorder/editors 301a and 301b 
includes a component or program, respectively shown as 
reference signal query and output data 311a and 311b in 
FIG. 3. Using this component, the reference signal genera-
tor can be queried and data, such as the audio data, reference 
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data, and the result of the reference signal query, can be 
transferred to a processing station 303. 

[0038] The central processing station 303 includes a com-
ponent or program, such as the audio data synchronizer 313, 
that compares the result of the reference signal query from 
an media recorder/editor 301 to a main reference signal 
generator 315 within the central processing station 303. The 
main reference signal generator 315 can be a timer-based 
generator or a clock-based generator. Based on the compari-
son between the result of the reference signal query from an 
audio recorder/editor 301 to the main reference signal from 
the main signal generator 315, the reference data associated 
with the audio data can be augmented by the audio data 
synchronizer 313 such that it is synchronized to the main 
reference signal. All subsequent audio data from other media 
recorder/editors that come into the central processing station 
303 will likewise be synchronized to the main reference 
signal. The exemplary central processing station 303 also 
includes a filter 314, a media processor 316 and compiler 
320 that are respectively similar to the filter 114, an media 
processor 116 and compiler 120 discussed with regard to 
FIG. 1. 

[0039] In the alternative, the reference signal generators 
309a and 309b in the media recorder/editors 301a and 301b 
within the exemplary embodiment of FIG. 3 can be syn-
chronized prior to the recording session with a main refer-
ence signal generator for pre-synchronization of separate 
input device reference signals 321. For example, the main 
reference signal generator 321 can provide an external time 
base (e.g., absolute time associated with a GPS signal) that 
can be used to synchronize, or even to replace, reference 
signal generators 309, 309b, so that audio files of partici-
pants at locations remote from one another can be synchro-
nized. The pre-synchronization can be done by hand or 
automatically. For example, the media recorder/editors 
301a, 301b can have a reference signal receiver as part of the 
reference signal generator. The reference signal receiver can, 
for example, receive a GPS signal, a cellular phone network 
signal, a computer network wireless signal or any other type 
of wireless signal having timer-based or clock-based infor-
mation. If, for example, the reference signal generators in 
each of the media recorder/editors 301a, 301b are synchro-
nized prior to the recording session, a reference signal query 
and output data 311a, 311b within the media recorder/editor 
301a, 301b can be eliminated as can an audio synchronizer 
313 within the central processing station 303. 

[0040] FIG. 4 shows a flow chart of an exemplary method 
400 according to the invention for capturing media during a 
recording session using a separate input device for each of 
plural audio sources, where the audio sources can be syn-
chronized. The method 400 includes producing audio data 
with the separate input device, as shown by 430 in FIG. 4. 
Producing audio data can include recording reference data 
and audio within the separate input device, wherein the 
reference data is based upon a reference signal, as shown by 
434 in FIG. 4. For example, the microphone 302a in FIG. 
3 transfers an audio signal to record audio in the audio file 
and reference data storage 308a of the audio recorder/editor 
301a. In addition, FIG. 3 shows a reference signal generator 
309a, which generates a reference signal that is stored as 
reference data in the audio file and reference data storage 
308a within the audio recorder/editor 301a. As shown by 
430 in FIG. 4, producing audio data can include editing the 
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audio file within the storage device to produce audio data, as 
shown by 436 in FIG. 4. In the exemplary embodiment of 
FIG. 3, the editor 310a within the audio recorder/editor 
301a receiving the audio file from the audio file and refer-
ence data storage 308a can be used for editing the audio file 
within the storage device to produce audio data. As dis-
cussed with regard to FIG. 1, a participant can edit the audio 
file to produce audio data. 

[0041] The exemplary method 400, as shown by 440 in 
FIG. 4, includes processing the audio data to identify a 
portion of audio data having a first audio characteristic. 
Those skilled in the art will appreciate that the identifying of 
a portion of audio data having a first characteristic can be 
performed prior to any editing, allowing quick editing of the 
identified portion(s). Alternately, editing can be performed 
both before and after the first audio characteristic has been 
identified. 

[0042] In accordance with the exemplary method 400, 
FIG. 3 shows a media processor 316 for processing the 
audio data to identify a portion of audio data having a first 
audio characteristic. The processing of the audio data can 
include transferring the reference data and audio data from 
the storage device of the separate input device to a process-
ing station, as shown by 444 in FIG. 4. Transferring the 
reference data and audio data can include querying the 
reference signal of the separate input device and transferring 
queried reference signal information to a processing station, 
as shown by 445 in FIG. 4. In accordance with the exem-
plary method 400, FIG. 3 shows a component 311a within 
the audio recorder/editor 301a for querying the reference 
signal and outputting data that is transferred to the central 
processing station 303. Transferring the reference data and 
audio data can include synchronizing the audio data from the 
separate input device to a main reference signal using the 
reference data and queried reference signal information from 
the separate input device, as shown by 446 in FIG. 4. The 
audio synchronizer 313, in conjunction with the main ref-
erence signal generator 315, as discussed with regard to 
FIG. 3, are exemplary of synchronizing audio data in 
accordance with method 400. As discussed with regard to 
the filter 114 of FIG. 1, a filter 314 within the audio 
recorder/editor 301a can filter the audio data in the process-
ing of audio data, as shown by 447 in FIG. 4. 

[0043] The exemplary embodiment of FIG. 4 includes 
storing an audio record for each identified portion of audio 
data, as shown by 450 in the method 400. Storing an audio 
record can include compiling audio records into browsable 
record, as shown by 452 in FIG. 4. Although the multiple 
audio records in and of themselves can also be browsable, a 
compiler, such as compiler 320 in FIG. 3, can be used to 
organize the audio records for more efficient retrieval depen-
dent upon the design of a given browser. 

[0044] FIG. 5 shows a block diagram of a system 500 for 
capturing media during a recording session for processing 
audio using separate processors. In the system 500, a sepa-
rate input device, such as audio/visual recorder 501a, 501b, 
is provided for each of plural audio sources 504a and 504b. 
An audio/visual recorder can be a personal computer, a 
portable device (e.g., personal digital assistant), server or 
other type of processor-based equipment. Each audio/visual 
recorder 501a, 501b can record an audio signal from a 
microphone 502 along with a reference data from a refer-

Dec. 30, 2004 

ence signal receiver 525a, 525b and a video signal from a 
visual recorder 522a, 522b into reference data, visual data 
and audio file storage 508. In the alternative, a visual 
recorder 522 can be connected via a wire or wirelessly to the 
audio/visual recorder 501a, 501b. 

[0045] As shown in the exemplary embodiment of FIG. 5, 
the reference data, visual data and audio file storages 508a 
and 508b of the respective audio/visual recorders 501a and 
501b can be on or be transferred to physically transportable 
media, such as a memory card 507a, 507b. A user or 
participant can physically transport the memory card to a 
processing station, such as a processing station/editor 503a, 
503b. The processing station/editors 503a and 503b, as 
shown in FIG. 5, include filters 514a, 514b and media 
processors 516a, 516b that respectively serve purposes 
similar to the filter 114 and media processor 116 discussed 
with regard to FIG. 1 In the alternative, audio/visual record-
ers 501a and 501b can be respectively connected via a wire 
or wirelessly to the processing stations. 

[0046] As shown in the exemplary embodiment of FIG. 5, 
each of the respective processing station/editors 503a and 
503b are connected to a central processing station 505, 
which can be a personal computer, server or other types of 
processor-based equipment. The central processing station 
505 compiles the audio records from the separate processing 
station/editors 503a and 503b into a browsable record. The 
respective connections of the processing station/editors 
503a and 503b to central processing station 505 can be a 
direct connection through a wire, wireless connection or via 
computer network, or indirect connection. For example, 
audio records of a processing station/editor 503 can be 
e-mailed to a central processing station 505. 

[0047] Each audio/visual recorder 501a, 501b, as shown in 
the exemplary embodiment of FIG. 5, can include reference 
signal receiver 525a, 525b, respectively that receives a main 
reference signal from a main reference signal generator 509. 
In response to receiving a main reference signal, a reference 
signal receiver 525a, 525b can emit a reference signal that 
is stored along with audio into the reference data, visual data 
and audio file storage 508a, 508b as reference data. Each 
reference signal receiver 525a, 525b can, for example, 
receive a GPS signal, a cellular phone network signal, a 
computer network wireless signal or any other type of 
wireless signal having timer-based or clock-based informa-
tion. All of the audio/visual recorders 501a, 501b do not 
have to receive the same main reference signal but rather a 
main reference signal having the same information that is in 
main reference signals for other audio/visual recorders 501 
in a recording session. Because each reference signal 
receiver 525a, 525b within the audio/visual recorders 501a, 
501b are generating reference data based on a main refer-
ence signal having the same information, there is not nec-
essarily a need for subsequent synchronization of audio data. 
For example, the main reference signal generator 509 can 
provide an external time base (e.g., absolute time associated 
with a GPS signal) that can be used to synchronize, or even 
to replace, the user of multiple reference signal generators 
509 so that audio files of participants at locations remote 
from one another can be synchronized. 

[0048] FIG. 6 shows a flow chart of an exemplary method 
600 for capturing media, such as audio, video and/or text, 
during a recording session using separate processing devices 
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for processing captured data. The method 600 is illustrated 
in the context of audio data, but can equally apply to any 
form of data. The method includes producing data, such as 
audio data, with the separate input device, as shown by 630 
in FIG. 6. Producing audio data can include recording 
reference data and audio in a storage device within the 
separate input device, as shown by 637, wherein the refer-
ence data is based upon a reference signal. For example, the 
microphone 502a in FIG. 5 transfers an audio signal to 
record audio into the reference data, visual data and audio 
file storage 508a of the audio/visual recorder 501a. In 
addition, FIG. 5 shows a reference signal receiver 525a, 
which receives a main reference signal and generates a 
reference signal that is stored as reference data in the 
reference data, visual data and audio file storage 508a. 

[0049] As also shown by 638 in FIG. 6, producing audio 
data can include transferring the reference data and recorded 
audio from the separate input device to a processing station. 
For example, the exemplary embodiment of FIG. 5 illus-
trates a memory card 507a for transferring the reference data 
and recorded audio from the audio/visual recorder 501a to a 
processing station/editor 503a. 

[0050] As shown by 639 in FIG. 6, producing audio data 
can include editing the recorded audio within the processing 
station to produce audio data. In the exemplary embodiment 
of FIG. 5, the editor 510a within the audio/visual recorder 
501a receiving the audio file from the reference data, visual 
data and audio file storage 508 can be used for editing the 
audio file within the processing station device to produce 
audio data. As discussed with regard to FIG. 1, a participant 
can edit the audio file to produce audio data. 

[0051] The exemplary method 600, as shown by 640 in 
FIG. 6, includes processing the audio data to identify a 
portion of audio data having a first audio characteristic. 
Those skilled in the art will appreciate that the identifying of 
a portion of audio data having a first characteristic can be 
performed prior to any editing, allowing quick editing of the 
identified portion(s). Alternately, editing can be performed 
both before and after the first audio characteristic has been 
identified. 

[0052] In accordance with the exemplary method 600, 
FIG. 5 shows an exemplary media processor 516a within a 
processing station/editor 503a for processing the audio data 
to identify a portion of audio data having an audio charac-
teristic. As discussed with regard to the filter 114 of FIG. 1, 
a filter 514a within the processing station/editor 503a can 
filter the audio data in the processing of audio data, as shown 
by 647 in FIG. 6. 

[0053] The exemplary embodiment of FIG. 6 includes 
storing an audio record for each identified portion of audio 
data, as shown by 650 in the method 600. Storing an audio 
record can include transferring audio records from more 
than one processing station to a central processing station, as 
shown by 654 in FIG. 6. For example, FIG. 5 illustrates 
processing station/editors 503a and 503b connected to cen-
tral processing station 505 for transferring audio records. 
Further, storing an audio record can include compiling audio 
records into browsable record, as shown by 656 in FIG. 6. 
For example, the central processing station 505 has a com-
piler 520 for compiling audio records from the processing 
station/editors 503a and 503b into a browsable record. 

[0054] FIG. 7 illustrates energy, represented by an enve-
lope of audio signal excursions, shown from 4 microphones 
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where each microphone provides a channel of audio data. As 
shown in FIG. 7, the energy signal of each channel has clear 
periods of silence represented by flat lines in the energy 
signal that correspond to periods of time in which respective 
individuals were not talking. In addition, there are periods in 
which only a single individual is speaking. These periods are 
represented by periods of time in which an individual energy 
signal is active while all other individual's corresponding 
energy signals are relatively flat/inactive. Periods in which 
there is an interchange of information by more than one 
individual are identifiable by many energy signals being 
active during the same period. 

[0055] In an exemplary embodiment, signals of FIG. 7 
can be stored as audio records that can be manipulated by the 
user (for example, sorted by starting times to provide a 
time-ordered set of data ). Capabilities such as mixing can 
be used to combine selected audio and/or video from dif-
ferent participants. 

[0056] To provide these features in accordance with exem-
plary embodiments, a graphical user interface (GUI) can be 
used to provide a user with an ability to perform a browsing 
feature. The GUI can use the stored audio records as the 
underlying data structure. The GUI can provide browsing of 
the stored audio records, such that a user can hear and view, 
explore, search, mix and/or edit individual portions of a 
recording session produced from plural audio sources. 

[0057] There are many ways to implement a GUI player 
application (e.g., custom software, or existing methods such 
as Synchronized Multimedia Integration Language (SMIL) 
2.0 for the underlying data structures). In the GUI, not all 
information or user options need appear at once, but rather, 
can be provided as popup windows or interactive adjust-
ments. For example, red vertical lines crossing audio signals 
can be used to select a playback range, or additional crop-
ping and editing actions can be provided. 

[0058] In an exemplary embodiment, a data structure for 
each audio record can be based upon the audio data char-
acteristic used to identify each portion. For example, the 
data structure can be a set of tuples that contain beginning 
times and end times together with additional infor-
mation about the audio signal, such as, the volume vi. Many 
different representations are possible for the endpoints of 
each portion. For simplicity, the representation may be an 
index into a location of an audio file where silent samples are 
discarded. The tuple can include start and end points as well 
as the times that are associated with them. Identifying 
information can include: Name of person, picture of person, 
and other metadata. 

[0059] An overall, browsable data structure for the entire 
meeting can include the identified portions of each audio file 
(such as the times that each person spoke), in time order. 
This overall data structure, which is accessible by the GUI, 
can be used for query processing to playback selected 
portions of the meeting. 

[0060] FIG. 8 shows an exemplary GUI for a small 
number of participants. The GUI can differ depending on, 
for example, the number of participants in the meeting. 

[0061] The FIG. 8 GUI includes a "Previous/next" button 
so that the user can select a previous or subsequent partici-
pant. "Play" and "Stop" buttons, depending on the "Any" 
box setting, allow the user to go to the next utterance of a 
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particular person. The GUI includes selection boxes so that 
the user can select to look at exchanges, or any audio, from 
multiple selected participants (e.g., three participants have 
been selected in the FIG. 8 example). The GUI includes 
software buttons to select among people to include in the 
conversation (that is, people who have been selected can be 
indicated on a display using check marks). The "Any" box 
of the FIG. 8 GUI applies "Previous" or "Next" selections 
to anyone in the timeline that has been actively selected 
using the check boxes. The GUI can include automatic 
volume control for each person, and/or manual volume 
controls (e.g., volume controls from a popup window). 

[0062] Feedback of who's talking can be also provided on 
the GUI. For example, the intensity of a graphical border can 
be changed around a person depending on the volume of 
audio from their individual channel. A "Selected Exchange/ 
Timeline" can be used to display a longer or shorter portion 
of the audio characteristic (e.g., to expand, or magnify, a 
portion of the audio characteristic) included within a win-
dow represented by the two vertical lines of FIG. 8. This 
window can be selectively moved by the user via an on-
screen cursor. 

[0063] In an exemplary embodiment, where a moderator is 
provided for a meeting, a special symbol can be used to 
represent the moderator on the GUI display. That is, a 
"Moderator" button can be included when the meeting is 
moderated, and a special symbol can be used to represent the 
moderator. There can also be an extra button for going to the 
next comment made by the moderator, to provide an addi-
tional way to search for topics of interest already described. 

[0064] An example of an alternate GUI can display a 
picture and name of the participant talking (for comments 
longer than a certain length). This feature can be used where, 
for example, there are a larger number of participants. The 
selected speakers can be shown from a dropdown list rather 
than individually shown using icons. The audio timeline 
need not show each individual speaker, but a composite 
timeline generated from the audio data of the selected 
speakers. Otherwise, this GUI can be similar in operation to 
the GUI used for a small number of participants. 

[0065] Using the GUI, the user can "play" the audio record 
using different criteria: 

[0066] a. Play only the audio from particular partici-
pants. The system can be configured to skip the silent 
periods (below a set threshold) allowing rapid 
browsing. 

[0067] b. Play exchanges among people. These are 
segments of time in which audio utterances from a 
defined subset of members happens (and no audio 
from someone outside of the defined subset). 

[0068] c. Filter out the segments (e.g., of less than a 
set duration) when searching for the next utterance 
by a person (usually these are acknowledgments or 
comments that do not carry information that the 
longer utterances do.). 

[0069] d. Seek to the next comment by the moderator. 
Once a desired topic is located, play the segment 
(until the next moderator comment). 

[0070] e. In a heated discussion, all participants 
might speak at once, drowning out quieter speakers. 

One may deselect the louder participants and replay 
to hear the commentary by the quieter speakers. 
Note, this is in addition to the automatic volume 
control that can operate by default. 

[0071] The GUI can be configured to filter the input data 
structures and thus drop out audio segments that are very 
short, or just find audio segments that are brief, or sort the 
comments by length, and so forth. 

[0072] Also, special effects are possible with the audio. 
Spatial audio can be added, and spoken voices can be 
modified to differentiate them from one another, for 
example. The speed of the entire meeting can be adjusted, 
(e.g., speeding it up, for example). Speech-to-text conver-
sions can be used because individual audio input devices can 
result in higher signal-to-noise ratios. Numerous modifica-
tions and variations of the GUI will be apparent to those 
skilled in the art given an understanding of the present 
invention. 

[0073] Although preferred embodiments of the present 
invention have been shown and described, it will be appre-
ciated by those skilled in the art that changes may be made 
in these embodiments without departing from the principle 
and spirit of the invention, the scope of which is defined in 
the appended claims and their equivalents. 

What is claimed is: 
1. A method for capturing media during a recording 

session using a separate input device for each of plural audio 
sources comprising: 

producing audio data with each separate input device; 

processing the audio data to identify a portion of audio 
data having a first audio characteristic; and 

storing an audio record for each identified portion of 
audio data, wherein each audio record is associated 
with temporal data used in determining a sequence of 
the identified portion of audio data in relation to other 
identified portions of audio data from other separate 
input devices, and wherein each audio record is asso-
ciated with identity data representing identifying char-
acteristics for the identified portion of audio data. 

2. The method for capturing media according to claim 1, 
wherein the producing audio data with each separate input 
device includes: 

transferring an audio signal from the separate input device 
to a processing station to produce an audio file; and 

editing the audio file to produce audio data. 
3. The method for capturing media according to claim 2, 

wherein a participant who was the audio source for the audio 
file edits the audio file to produce audio data. 

4. The method for capturing media according to claim 1, 
wherein the media includes audio, video and/or text data, 
and wherein the first audio characteristic is at least a 
predetermined energy level of audio. 

5. The method for capturing media according to claim 1, 
wherein the processing the audio data to identify a portion 
of audio data includes: 

filtering the audio data. 
6. The method for capturing media according to claim 1, 

wherein the identity data associates visual data with the 
identified portion of audio data. 
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7. The method for capturing media according to claim 1, 
wherein the audio record contains audio of the identified 
portion of audio data. 

8. The method for capturing media according to claim 1, 
wherein the storing an audio record for each identified 
portion of audio data includes: 

compiling audio records into a browsable record. 
9. The method for capturing media according to claim 1, 

wherein the producing audio data with the separate input 
device includes: 

recording reference data and audio within a storage 
device, wherein the reference data is based upon a 
reference signal. 

10. The method for capturing media according to claim 9, 
wherein the reference signal is a main reference signal used 
in generating reference data in each of the separate input 
devices to synchronize files of participants at locations 
remote from one another. 

11. The method for capturing media according to claim 9, 
wherein the producing audio data with the separate input 
device includes: 

editing the recorded audio within the storage device to 
produce audio data. 

12. The method for capturing media according to claim 
11, wherein the processing the audio data to identify a 
portion of audio data includes: 

transferring the reference data and audio data from the 
separate input device to a processing station. 

13. The method for capturing media according to claim 
12, wherein a participant of the recording session who was 
the audio source for the recorded audio edits the portion of 
the recorded audio identified during the processing. 

14. The method for capturing media according to claim 
12, wherein the processing the audio data to identify a 
portion of audio data includes: 

querying the reference signal of the separate input device 
and transferring queried reference signal information to 
a processing station. 

15. The method for capturing media according to claim 
14, wherein the processing the audio data to identify a 
portion of audio data includes: 

synchronizing the audio data from the separate input 
device to a main reference signal using the reference 
data queried reference signal information from the 
separate input device. 

16. The method for capturing media according to claim 9, 
wherein the producing audio data with the separate input 
device includes: 

transferring the reference data and recorded audio from 
the storage device of the separate input device to a 
processing station; and 

editing the recorded audio within the processing station to 
produce audio data. 

17. The method for capturing media according to claim 
16, wherein a participant of the recording session who was 
the audio source for the recorded audio edits the recorded 
audio. 

18. The method for capturing media according to claim 
16, wherein the processing the audio data to identify a 
portion of audio data includes: 

querying the reference signal of the separate input device 
and transferring queried reference signal information to 
a processing station. 

19. The method for capturing media according to claim 
18, wherein the processing the audio data to identify a 
portion of audio data includes: 

synchronizing the audio data from the separate input 
device to a main reference signal using the reference 
data queried reference signal information from the 
separate input device. 

20. The method for capturing media according to claim 1, 
wherein the storing an audio record for each identified 
portion of audio data includes: 

transferring audio records from more than one processing 
station to a central processing station; and 

compiling audio records into a browsable record. 
21. A system for capturing media during a recording 

session using a separate input device for each of plural audio 
sources, comprising: 

means for producing audio data with each separate input 
device; 

means for processing the audio data to identify a portion 
of audio data having a first audio characteristic; and 

means for storing an audio record for each identified 
portion of audio data, wherein each audio record is 
associated with temporal data used in determining a 
sequence of the identified portion of audio data in 
relation to other identified portions of audio data from 
other separate input devices, and wherein each audio 
record is associated with identity data representing 
identifying characteristics for the identified portion of 
audio data. 

22. The system for capturing media according to claim 21, 
wherein the means for producing audio data with each 
separate input device include: 

a means for recording audio to a storage device within a 
processing station; and 

a means for editing an identified portion of the recorded 
audio within the storage device of the processing 
station to produce audio data. 

23. The system for capturing media according to claim 21, 
wherein the media includes audio, video and/or text data, 
and wherein the first audio characteristic is at least a 
predetermined energy level of audio. 

24. The system for capturing media according to claim 21, 
comprising: 

a means for generating visual data that is associated with 
the identified portion of audio data as identity data. 

25. The system for capturing media according to claim 21, 
comprising: 

means for compiling audio records generated from sepa-
rate input devices into a browsable record. 

26. The system for capturing media according to claim 21, 
wherein the separate input device includes: 

a means for recording audio. 
27. The system for capturing media according to claim 26, 

wherein the separate device includes: 
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means for generating a reference signal to produce refer-
ence data recorded with the recorded audio. 

28. The system for capturing media according to claim 26, 
wherein each separate input device includes: 

a means for editing the recorded audio within the separate 
input device to produce audio data. 

29. The system for capturing media according to claim 28, 
wherein the separate input device includes: 

a means for transferring media data to a processing 
station. 

30. The system for capturing media according to claim 26, 
wherein the separate input device includes: 

a means for receiving identity data. 
31. The system for capturing media according to claim 27, 

wherein the separate device includes: 

means for receiving a main reference signal that is used as 
the reference signal. 

32. The system for capturing media according to claim 27, 
wherein the separate device includes: 

means for synchronizing audio data with a main reference 
signal to synchronize files of participants at locations 
remote from one another. 

33. The system for capturing media according to claim 26, 
wherein the separate input device includes: 

a means for transferring recorded media to a processing 
station. 

34. The system for capturing media according to claim 26, 
wherein the separate input device includes: 

a means for generating visual data. 
35. The system for capturing media according to claim 27, 

wherein the reference signal is a synchronized reference 
signal in that the reference signal is synchronized with a 
reference signal of another input device. 

36. The system for capturing media according to claim 21, 
wherein the audio data is included as part of a file which 
contains video data. 

* * * * * 
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