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AUTO-TRANSCRIPTION BY 
CROSS-REFERENCING SYNCHRONIZED 

MEDIA RESOURCES 

CROSS REFERENCES TO RELATED 
APPLICATIONS 

0001. This application claims the benefit of U.S. Provi 
sional Application No. 61/259,029, filed Nov. 6, 2009, and 
U.S. Provisional Application No. 61/264,595, filed Nov. 25, 
2009 each of which is incorporated by reference in its 
entirety. 

BACKGROUND 

0002 1. Field of Art 
0003. The disclosure generally relates to the field of pro 
cessing media archive resources, and more specifically, to 
auto-transcription enhancements based on cross-referencing 
of synchronized media resources. 
0004 2. Description of the Field of Art 
0005. The production of audio and video has resulted in 
many different formats and standards in which to store and/or 
transmit the audio and video media. The media industry has 
further developed to encompass other unique types of media 
production such as teleconferencing, web conferencing, 
video conferencing, podcasts, other proprietary forms of 
innovative collaborative conferencing, various forms of col 
laborative learning systems, and the like. When recorded, for 
later playback or for archival purposes, all of these forms of 
media are digitized and archived on some form of storage 
medium. 

0006. Several types of operations can be performed on 
media resources that process the information available in the 
media resource. An operation performed on media resources 
is speech recognition for processing audio information to 
generate information that can be represented in textual for 
mat. For example, speech recognition engines transcribe spo 
ken utterances from audio files or audio streams into readable 
text. 

0007 Another operation performed on media resources is 
optical character recognition (OCR) that processes images or 
Video files/resources to generate textual information. Optical 
character recognition can fail if the image being processed is 
blurry and one character can be mistaken for multiple char 
acters, for example, character 1 being mistaken for number 
1. Another operation that is performed with images/videos is 
image recognition. For example, image recognition based on 
videos can be performed to identify information available in 
the video. 

0008 Often information present in an audio resource may 
be difficult to transcribe. This can happen due to noise present 
in the audio or due to bad quality of audio signal. As a result, 
either incorrect information may be transcribed or the speech 
recognition engine may fail to generate output. Therefore 
manual intervention may be required for improving accuracy 
of auto-transcription. Involving manual intervention 
increases the cost of the auto transcription process. Besides, if 
the noise level is high, manual intervention also may not help 
improve the accuracy of generated information. Similarly, 
image or video signal may below quality or corrupted, result 
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ing in incorrect recognition of optical characters or objects or 
faces present in the image/video. 

BRIEF DESCRIPTION OF DRAWINGS 

0009. The disclosed embodiments have other advantages 
and features which will be more readily apparent from the 
detailed description, the appended claims, and the accompa 
nying figures (or drawings). A brief introduction of the figures 
is below. 
0010 FIG. 1 is an embodiment of the components of the 
system illustrating their interactions. 
0011 FIG. 2 is a block diagram that illustrates one 
embodiment of a universal media aggregator System and 
related programming modules and services including the uni 
Versal media convertor and the universal media format. 
0012 FIG. 3 is a diagram that illustrates one embodiment 
of modules within the universal media convertor and the 
interactions between these modules. 
0013 FIG. 4 is a flowchart illustrating an embodiment of 
operations of a media archive extractor for a universal media 
convertor module. 
0014 FIG. 5 is a flowchart illustrating an embodiment for 
processing of the universal media convertor interpreter. 
0015 FIG. 6 is a flowchart illustrating an embodiment of 
operations of a universal media convertor module interpreter 
and associated process interactions. 
0016 FIG. 7 is a flowchart illustrating one embodiment 
for creation of universal media format and related data stor 
age format. 
0017 FIG. 8 is a diagram that illustrates one embodiment 
for access of universal media format resources via an appli 
cation programming interface (API). 
0018 FIG. 9 illustrates one embodiment of components of 
an example machine able to readinstructions from a machine 
readable medium and execute them in a processor (or con 
troller). 
0019. The Figures (FIGS.) and the following description 
relate to preferred embodiments by way of illustration only. It 
should be noted that from the following discussion, alterna 
tive embodiments of the structures and methods disclosed 
herein will be readily recognized as viable alternatives that 
may be employed without departing from the principles of 
what is claimed. 

DETAILED DESCRIPTION 

0020. A disclosed system and framework processes the 
contents of media archives. Detailed descriptions are pro 
vided for the new and inventive ways to detect and make use 
of the media archive contents in addition to the new and useful 
ways in which the representation of the media resources is 
constructed and presented for ease of programmatic interfac 
ing. The processing of media archive resources is unified. For 
example, a system accepts input from multiple media archive 
Sources and then detects and interprets the contents from the 
media archive. The resulting processed media resources are 
represented in a flexible and extensible data format. The 
process of detecting and interpreting the media resources 
preserves all of the synchronous aspects as captured in the 
original media archive. All of the processed media resources 
that have been converted to the new flexible and extensible 
data format are then aggregated into an encompassing unify 
ing system which provides for ease of access to the converted 
media resources via common application programming inter 



US 2011/01 12832 A1 

faces. The systems and methods disclosed are best under 
stood by referring to the drawings and flowcharts that are 
included in the figures to accompany the following textual 
description. 
0021 Reference will now be made in detail to several 
embodiments, examples of which are illustrated in the 
accompanying figures. It is noted that wherever practicable 
similar or like reference numbers may be used in the figures 
and may indicate similar or like functionality. The figures 
depict embodiments of the disclosed system (or method) for 
purposes of illustration only. One skilled in the art will readily 
recognize from the following description that alternative 
embodiments of the structures and methods illustrated herein 
may be employed without departing from the principles 
described herein. 

0022. In some embodiments, a media resource in a given 
format is converted to another format, for example, an audio 
resource is converted to text format via transcription. The 
conversion may be performed via manual transcription or 
auto-transcription. If the input provided in a certain format 
does not adhere to strict rules or format of specification, the 
conversion may not succeed in all cases. For example, tran 
Scription of an audio input may not succeed due to the accent 
of the speaker or if the speaker talks fast in certain portions of 
the input. Typically several portions of the audio may be 
transcribed Successfully but some words or phrases (also 
referred to as terms) may fail. The automatic transcription 
system may provide a confidence score such that a low con 
fidence in the transcribed result indicates potential failure in 
transcribing. Alternatively, the output term may be deter 
mined to be meaningless, for example, if it does not appearin 
a dictionary used to validate the words. 
0023. Other media resources that are synchronized with 
the media resource are used for determining the terms that are 
incorrectly transcribed (or converted). For example, if a 
POWERPOINT presentation is synchronized with the audio 
file, the portions of the presentation are analyzed to identify 
the correct transcription. More specifically, a portion of the 
slide presentation that is synchronized with the portion of the 
audio file being transcribed is analyzed. For example, a par 
ticular slide that was being described by a speaker in the audio 
resource is analyzed to determine possible terms correspond 
ing to the terms in the audio input. 
0024. In an embodiment, the inaccurate transcription of 
the term performed by the auto-transcription process can be 
used to aid the search of the correct term. For example, the 
resemblance between the incorrect transcription of the term 
and the potential candidates can be analyzed, based on dis 
tance between the terms (measured by number of characters 
that mismatch between the terms) or based on phonetic simi 
larities between the terms. Matching between terms can be 
performed by determining a match score and comparing the 
match score of different terms compared with an error term 
obtained from the auto-transcription output. The ability to 
reduce the search of the terms to a small portion of other 
synchronized media resources increases the chances of iden 
tifying the term accurately. For example, if the term was 
searched through the entire space of possible correct terms, 
there may be several potential candidate terms, whereas if the 
search space was restricted to a small portion of other media 
resources the number of potential candidate terms is Smaller. 
Identifying terms can be particularly difficult if the terms 
refer to proper names since the proper names may not be 
available in a dictionary. However, other synchronized media 
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resources are likely to contain the particular name. For 
example, a speaker may refer to a particular software release 
by a code name. The code name may be based on an obscure 
term or a proper name not found in typical dictionaries. In 
Some cases, the term may be based on an acronym that does 
not accurately correspond to the way the term is pronounced. 
For example, the term “SCSI is pronounced as “scuzzy.” 
which may be difficult for an auto-transcription system to 
transcribe. This helps narrowing down the correct term faster 
and with greater accuracy. 
0025. Other examples of conversion from one format to 
another include optical character recognition (OCR). Optical 
character recognition can be performed on an image associ 
ated with a media resource, for example, an image belonging 
to a video associated with the media archive. Certain terms 
obtained from OCR may be incorrect. For example, a word 
“flower” may be identified as “flower.” Some of these errors 
are difficult to fix if they refer to proper names that can only be 
recognized based on the context. These errors can be detected 
by comparing the terms generated by OCR with a dictionary 
of terms. The incorrect terms can be corrected by identifying 
corresponding terms in another media resource that is syn 
chronized with the media resource being converted via OCR. 
A subset of the other media resource that is synchronized with 
the portion of the media resource being converted is analyzed 
to narrow down the search of the terms. 
0026. Another example of conversion is object recogni 
tion in image or facial recognition. In case of facial recogni 
tion, information associated with various participants in a 
media resource is analyzed to determine a face visible in an 
image. The candidates for objects in the synchronized portion 
of other media resources are analyzed to determine the correct 
object being identified. For example, other identified objects 
are analyzed to eliminate objects that have been recognized as 
being different from the object being currently identified. 
Potential candidate objects are compared with characteristics 
of the portion of image being identified. For example, even 
though the information available in the image may not be 
sufficient for identifying the object accurately, the informa 
tion may be sufficient to eliminate potential candidates 
thereby reducing the search space. Matching of the features of 
the objects and the image is performed to determine best 
match from the candidate objects that were not eliminated. If 
the best match is within a threshold comparison distance with 
the image features, the match is identified as the object. In an 
embodiment, a confidence score is provided along with the 
object to indicate a measure of accuracy with which the object 
is recognized. 
0027. In an embodiment, an audio or text (e.g., text 
obtained by transcribing the audio or a script of a chat session) 
is analyzed to determine the person in the image. For 
example, if an image of a person is present in the video, there 
is a reasonable likelihood that the person is mentioned in the 
audio associated with that particular portion of the image or 
the person is one of the participants associated with the media 
resources, for example, the person can be a contributor in the 
media resource or the person can be a topic of discussion. 

Configuration Overview 
0028 Embodiments of a disclosed system (and method) 
detect errors in a media resource by comparing information 
found in the media resource with expected information. For 
example, a slide number for each slide may be expected to 
increment by one for each slide. If two consecutive slides are 
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found in which the slide numbers have a gap, slides may be 
missing between the consecutive slides. Similarly, a title may 
be expected at the top of each slide. If a slide it found with a 
missing title, the slide is considered a candidate for correc 
tion. 
0029 Information available in the media archive is used to 
determine corrections to errors found in a media resource. 
Information available in media resources other than the media 
resource in which error occurs can be used to correct the error. 
Correlating portions of the various media resources allows 
focusing on specific portions of other media resources for 
identifying corrections to errors. For example, a slide presen 
tation on web may be correlated with a transcript of an online 
session. Portions of the transcript are correlated with indi 
vidual slides of the presentation. To identify errors that occur 
in a particular slide, a portion of the transcript correlated with 
the particular slide is analyzed to identify corrections of the 
eO. 

System Architecture 
0030. In one embodiment, a system and framework for 
processing media archive resources comprises the following 
components: the universal media converter (UMC), the uni 
Versal media format (UMF), and the universal media aggre 
gator (UMA). 
0031. The UMC accepts media archives as input, detects 
and interprets the contents of the archive, and processes the 
contents of the media archive. The UMC performs a “self 
healing function when anomalies in the original media 
archive are detected. The UMC also produces a representa 
tion of the media archive resources in the UMF. The synchro 
nization between all media archive resources is preserved 
and/or enhanced during the UMC processing and Subsequent 
creation of the UMF. 
0032. A media archive can comprise a collection of digi 
tized components from a recorded media event that includes 
media/multimedia presentation, teleconference, recorded 
video conference, recorded video via camcorders (e.g., FLIP 
Video), podcast, other forms of broadcast media (e.g., televi 
sion (TV), closed circuit television (CCTV)), etc. The collec 
tion of digitized components may be in compressed or 
uncompressed form and may be in a standardized format or a 
proprietary format. The media archive may be digitally stored 
in a single file, or may be represented in a data stream trans 
mitted over a network, or the individual components may be 
loosely coupled (e.g., interact with each other over network) 
and reside in different storage locations and then aggregated 
into a single cohesive media archive at processing time. 
Examples of digitized components may be a combination of 
any or all, but not limited to audio, video, MICROSOFT 
POWERPOINT presentation, screen sharing, chat window 
sharing, webcam, question and answer (Q&A) window, tex 
tual transcript, transcripted words with timings for the tran 
Scripted spoken words, background music (e.g., alternate 
audio tracks), etc. The media archive resources (or media 
resources) are digitized components that are part of the media 
archive. The media resources may be associated with data 
captured via a webcam, audio recording devices, video 
recording devices, etc. Examples of media resources include, 
screen sharing resources, POWERPOINT slides, transcripts, 
questions and answers, user notes, list of attendees, etc. The 
media resource may reside in a media file, a data stream or 
other means of storing/archiving computer information or 
data. The information stored may be associated with one or 
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more events, for example, conferences, meetings, conversa 
tions, screen sharing sessions, online chat sessions, interac 
tions on online forums and the like. 
0033. The UMF is a representation of content from a 
media archive as well as any extended or related resources. 
The format is flexible as new resources can be added to the 
contents of the UMF and existing resources can be modified. 
The UMF is extendable and supports proprietary extensions. 
The UMF facilitates the ease of access to the components 
from a media archive. 
0034. The UMA is the encompassing system that supports 
and controls processing of the requests for media archive 
extractions, media archive conversions, UMF generation, 
playback of recorded conferences/presentations/meetings, 
and the like. 
0035. The UMF beneficially interfaces with a prolifera 
tion of proprietary media archive formats and serves as a 
simplified integrating layer to the complexities of the various 
media archive formats. The UMC beneficially determines 
media archive formats, autonomously corrects errors in 
media archive resources, and controls the scheduling of the 
processing steps required to extract resources from the media 
archive and synchronously represent these interrelated 
resources when creating the UMF. Once the UMF data and 
structures are created, they are aggregated in the UMA. The 
UMA provides a common means of interacting with a 
selected UMF. Enhanced synchronized search capability and 
synchronous playback of all detected and newly added media 
resources is possible since UMC preserves and/or enhances 
the synchronization of the media resources. The function of 
each of these above mentioned system components is 
described in further detail in the following sections. 
0036 Turning now to FIG. (FIG. 1, it illustrates the inter 
actions of the components of the system used to process 
media archives. In particularly, in one embodiment the sys 
tems components are the universal media converter (UMC), 
the universal media format (UMF), and the universal media 
aggregator (UMA) introduced previously. 
0037. As shown in FIG. 1, the UMC accepts (or receives) 
input from different media sources 101-104. The depicted, 
and other new and emerging, types of media sources are 
possible because of a convergence of available technologies, 
Such as Voice, audio, video, data, and various other forms of 
internet related collaborative technologies email, chat, and 
the like. 
0038 Representative examples of the telepresence media 
sources 101 include CISCO TELEPRESENCE, HP HALO, 
and telepresence product offerings from TANDBERG. Like 
wise, there are other well known industry solutions for video 
conferencing 102 and web conferencing 103. The UMC 105 
is adaptable to support new forms of other media sources 104 
that are available in the industry or can emerge in the future. 
0039. The UMC 105 detects and interprets the contents of 
the various media sources 101,102,103, and 104. The result 
ing output from the UMC 105 interrogation, detection, and 
interpretation of the media sources 101, 102, 103, and 104 is 
a unifying media resource, namely the UMF 106. 
0040. The UMF 106 is a representation of the contents 
from a media source 101-104 and is also both flexible and 
extensible. The UMF is flexible in that selected contents from 
the original media Source may be included or excluded in the 
resulting UMF 106 and selected content from the original 
media resource may be transformed to a different compatible 
format in the UMF. The UMF 106 is extensible in that addi 



US 2011/01 12832 A1 

tional content may be added to the original UMF and com 
pany proprietary extensions may be added in this manner. The 
flexibility of the UMF 106 permits the storing of other forms 
of data in addition to media resource related content. 

0041. The functions of both the UMC 105 and the UMF 
106 are encapsulated in the unifying system and framework 
UMA 107. The UMA 107 architecture supports processing 
requests for UMC 105 media archive extractions, media 
archive conversions, UMF 106 generation, playback of UMF 
106 recorded conferences/presentations/meetings, and so on. 
The UMA 107 provides other related services and functions 
to Support the processing and playback of media archives. 
Examples of UMA 107 services range from search related 
services to reporting services, as well as other services 
required in software architected solutions such as the UMA 
107 that are known to people skilled in the art. Additional 
details of the UMC 105, the UMF 106, and the UMA 107 
follow in the following further detailed descriptions. 
0042. In one embodiment, each of the components UMC 
105, UMF 106, and UMA 107 can run as a separate program 
ming module on a separate distributed computing device. In 
an embodiment the separate computing device can interact 
with each other using computer networks. Alternatively the 
components UMC 105, UMF 106, and UMA 107 can be 
executed as separate processes executed on one or more com 
puting devices. In another embodiment, the various compo 
nents UMC 105, UMF 106, and UMA 107 can be executed 
using a cloud computing environment. In one embodiment, 
one or more components UMC 105, UMF 106, and UMA 107 
can be executed on a cloud computer whereas the remaining 
components are executed on a local computing device. In one 
embodiment, the components UMC 105, UMF 106, and 
UMA 107 can be invoked via the internet as a web service in 
a service oriented architecture (SOA) or as a software as a 
service (SaaS) model. 
0043 FIG. 2 depicts the modules that when combined 
together, form the unifying system and framework to process 
media archives, namely the UMA 107. It is understood that 
other components may be present in the configuration. Note 
that the UMC 105 is depicted as residing in the UMA 107 
services framework as UMC extraction/conversion services 
218. 

0044) Note also that the UMF 106 is depicted in the UMA 
107 services framework as UMF universal media format 219. 
The portal presentation services 201 of the UMA 107 services 
framework contains all of the software and related methods 
and services to playback a recorded media archive, as shown 
in the media archive playback viewer 202. The media archive 
playback viewer 202 supports both the playback of UMF 106, 
219 as well as the playback of other recorded media formats. 
The UMA 107 also comprises a middle tier server side 203 
software services. The viewer API 204 provides the presen 
tation services 201 access to server side services 203. Viewer 
components 205 are used in the rendering of graphical user 
interfaces used by the software in the presentation services 
layer 201. Servlets 206 and related session management ser 
vices 207 are also utilized by the presentation layer 201. 
0045. The UMA framework 107 also provides access to 
external users via a web services 212 interface. A list of 
exemplary, but not totally inclusive, web services are depicted 
in the diagram as portal data access 208, blogs, comments, 
and question and answer (Q&A) 209, image manipulation 
210, and custom presentation services, e.g., MICROSOFT 
POWERPOINT (PPT) services 211. The UMA 107 contains 
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a messaging services 213 layer that provides the infrastruc 
ture for inter-process communications and event notification 
messaging. Transcription services 214 provides the process 
ing and services to provide the “written' transcripts for all of 
the spoken words that occur during a recorded presentation, 
conference, or collaborative meeting, etc. thus enabling 
search services 216 to provide the extremely unique capabil 
ity to search down to the very utterance of a spoken word 
and/or phrase. Production service 215 contains all of the 
software and methods to “produce all aspects of a video 
presentation and/or video conference. Speech services 217 is 
the Software and methods used to detect speech, speech pat 
terns, speech characteristics, etc. that occur during a video 
conference, web conference, or collaborative meeting, etc. 
The UMC extraction/conversion service 218, UMF universal 
media format 219, and the UMF content API 220 will be each 
Subsequently covered in separate detail. 
0046. The diagram in FIG.3 illustrates one embodiment of 
a processing flow of the major Software components of the 
UMC media extractor/converter 218. The processing starts 
with media archive input 300. Refer to FIG. 1 media sources 
101, 102, 103, and 104 for representative examples of media 
archive input. The media archive input can be in the form of 
web input, desktop application input, file input, data stream 
input, and similar well known input forms. The request bus 
302 is a queue that contains the media archive input requests. 
The job listener 304 monitors items on the request bus 302 
queue and pulls items from the queue that are jobs to process 
media archives and passes these jobs to the delegator 306. The 
delegator 306 is configured to determine if the input media 
archive is of a known data type 308 and then to delegate 
accordingly to either the data inquisitor 310 for unknown 
resource types or to optimized extractor and dependency 
builder 312 for known resource types. Data correction mod 
ule 314 provides fix-ups for detected deficiencies in presen 
tation slides and provides for synchronous corrections to 
prevent jitter during the playback phase of a recorded presen 
tation. Further details on the UMC extractor 312 and the 
associated automated data correction 314 are provided in 
FIG. 4 and accompanying description. 
0047. The function of the data inquisitor 310 is to interro 
gate the contents of the media archive and determine if the 
UMC 105 is configured to support the types of media 
resources that are contained in the media archive 300. If the 
data inquisitor 310 detects Supported media resources (e.g., 
moving picture expert group's (MPEG) MPEG-1 Audio 
Layer 3 (MP3), MPEG-4 (MP4), WINDOWS media video 
(WMV), audio video interleave (AVI), etc.) then correspond 
ing objects to handle the extraction are created for use by the 
UMC extractor 312, updates the delegator 306 with informa 
tion for the known media resource type, and then passes the 
request 300 to the UMC extractor 312 for processing. Errors 
are logged and the processing of the request is terminated 
when the data inquisitor determines that the UMC extractor 
312 is unable to process the contents of the media archive 300. 
0048. The UMC extractor 312 is configured as described 
herein. The UMC extractor 312 creates an index for each of 
the media resources that are contained in the media archive. 
The index contains information identifying the type of 
resource and the start and end locations of the given resource 
within the contents of the media archive 300. The UMC 
extractor 312 uses a new and inventive process to determine 
content in the media archive that is in an unknown (propri 
etary) format and to created identifiable media resources from 
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this data for subsequent storage in the UMF 106,324. This 
secondary processing phase of the UMC extractor 312 uti 
lizes the data correction module 314 to “fix up' the data that 
is discovered in the Supplemental extra data in a media 
archive. 

0049 Additional details for the supplemental media 
archive data are documented in FIG. 4 and the associated 
textual functional description. A dependency list is built for 
the discovered media resources. This ordered list of media 
resources and the index information for all extracted media 
resources are then passed to the data object bus 316 via a 
queuing mechanism. The interpreter 318 is configured to 
process decisions based on the information that is Supplied 
from the data inquisitor 310 and the extractor 312. The inter 
preter 318 monitors the queue of the data object bus 316 and 
pulls objects of the queue if it is determined that the inter 
preter can process the data in the object via one of associated 
media resource data processors 322. The interpreter 318 is 
configured to perform complex tasks that include scheduling, 
processing, and performing corrections of media resources, 
which are further described in FIGS. 5 and 6 and their asso 
ciated descriptions. Once the interpreter 318 determines that 
all of the tasks to process the media archive request are 
completed, the interpreter 318 then queues the resulting out 
put to the processor object bus 320. The data collator and 
UMF creation process 324 monitors the queue of the process 
object bus 320 and retrieves the completed media archive 
requests. 
0050. The completed data associated with the media 
archive request is then transformed into the UMF 106 via the 
methods contained in the data collator and UMF creation 
process 324. Once the UMF 106 is created then these 
resources are made available to the portal assets/resources 
328 for use in applications running in the presentation ser 
vices layer 201. The created UMF 106 can also be trans 
formed to other archive formats 330 or other requested file 
formats 332 via the UMF translator 326. Further details on the 
UMF 106 creation and the UMF 106 storage description are 
described with respect to FIG. 7 and the accompanying text. 
Further details on accessing the contents of the UMF 106 are 
contained in FIG.8 with accompanying textual description. 
0051 Turning now to FIG.4, it describes one embodiment 
of processing steps that occur in the optimized extractor and 
dependency builder 312. Processing steps 400 through 406 
illustrate how the UMC extractor 312 extracts well known 
media resource types from the media archive. Examples of 
well known media resources include, but are not limited to, 
the following formats WAV, AV1, MP3, MP4, MPEG, PPT, 
etc. The extractor performs operations on the media archive 
raw data 400. The process of extracting the well known media 
resources from the media archive 400 start with reading a data 
block from the media archive 400, and if not at the end of 
input data 404, then proceeds to the interrogation step 405 to 
determine ifa well known media resource type is found in the 
data. The data block is examined by comparing the patterns in 
the data block to typical patterns in various formats of media 
resources. The comparison can be accomplished via any well 
known means (e.g., performing boolean and operation, bool 
ean or operation, or boolean exclusive or operation on data) or 
via other well known tools such as regular expression com 
parison tools (for example, REGEX). If the examination of 
the data block 405 determines that the format of the data in the 
data block 405 is of a known media resource type, then an 
index is built 406 for the found media resource comprising a 
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data structure that identifies the position of the media 
resource within the media archive 400. The index for each 
detected media resource includes both the starting and ending 
location of the media resource within the media archive 400. 

0052. This process of reading data blocks 402 and inter 
rogation of the data block via an introspection process con 
tinues until all of the data in the media archive 400 is sequen 
tially processed and the end of the archive check 404 
evaluates to true. If the end of the archive data is reached, the 
supplemental, non-standard, data is extracted 408 from the 
media archive 400. The process of finding meaningful media 
resource data from the Supplemental data in a media archive 
requires multiple passes through the data, where each pass 
through the data adds new information based on the informa 
tion collected in previous passes. It is not required to pass 
through the entire contents of the media archive 400 in steps 
410 through step 414. Searching through the Supplemental 
data is optimized since all of the index locations in the media 
archive 400 identified in step 406 can be bypassed. 
0053. In the first pass 410 through the supplemental data, 
the UMC optimized extractor code 312 searches for repeating 
patterns in the data. An example of a repeating pattern iden 
tified in the first pass, is a pattern like x02F0 that would be 
repeating throughout this Supplemental data block. In another 
embodiment, the types of patterns searched in the first pass 
include clear text ASCII keywords that repeat throughout the 
supplemental data block, e.g., “Page”, “Slide”, “Event, etc. 
In an embodiment, a sequential scan of all of the Supplemen 
tal data is performed in the first pass to identify patterns. From 
the results of this pattern identification, a matrix is developed, 
where the matrix includes: the pattern identifier, number of 
occurrences, and the locations (e.g., binary offset from begin 
ning of file) of the occurrences in the Supplemental data. Once 
these initial patterns are detected, then the second pass 412 
through the Supplemental data is searching for “regular 
incrementing or decrementing patterns within a close proX 
imity to the repeating patterns that were detected in the first 
pass 410 through the supplemental data. The identification of 
regular patterns is performed similar to the sequential scan 
mechanism described above for identifying patterns. In an 
embodiment, the close proximity is a configurable parameter, 
e.g., 128 bytes, but in practice this value could be larger or 
Smaller. 
0054 These regular occurring patterns are associated with 
"human driven” events, e.g., they may correspond to 
MICROSOFT POWERPOINT slide numbers or the progres 
sion of slide flips that occurred within the recorded confer 
ence, meeting, or presentation. In an embodiment, a video 
associated with a presentation can be analyzed to identify a 
slide flip by identifying a change in a portion of the image 
associated with the slide projection. The slide flip identified in 
the video is a human driven event that can be utilized as a 
regular pattern. In another embodiment, an audio or a tran 
Scription of the audio associated with a presentation can be 
analyzed for regular events for example, the speaker speaking 
“next slide please.” 
0055. The third pass 414 through the supplemental media 
archive data now searches for “non-regular incrementing 
patterns in the locations in close proximity to the previously 
detected data patterns. Non-regular patterns do not occur on 
set intervals (the interval may be time code based, or based on 
the amount of data stored between pattern occurrences). The 
time code is a timing value that is detected in the media 
archive in close proximity to the media resource, and the 



US 2011/01 12832 A1 

associated detected regular pattern (if found). The time code 
timing value, has the characteristic of always incrementing in 
larger increments (e.g., in milliseconds), for example, greater 
than one or two, and may be bounded by the total length of 
time of the detected audio file from the archive. Set interval 
indicates the human events type of interval, e.g., a slide flip or 
a slide number where the detected intervals are small integers. 
The integer values for these “set intervals' may be stored in, 
and detected in, a byte, integer, long, etc. The non-regular 
patterns that are identified are the patterns that have the prop 
erty of proceeding in an incrementing manner. The recogni 
tion of non-regular patterns is performed using steps similar 
to those described for repeating or regular patterns with the 
exception of searching for the properties associated with the 
non-regular data patterns. 
0056 Regular incrementing patterns are values that fall 
within a range, e.g., where the range is the number of pages in 
a POWERPOINT presentation. Further sanity checks on the 
possible meaning for a detected regular pattern can be 
applied, e.g., there are not likely to be thousands of slides 
within a one hour POWERPOINT presentation. The non 
regular numbers may be time values in milliseconds granu 
larity and therefore very large numbers outside of the range of 
the number of slides from the example POWERPOINT pre 
sentation. Therefore, using these types of inferences, human 
generated events (e.g., POWERPOINT slide flips) are distin 
guished from computer generated events such as recording 
time stamps in milliseconds. These non-regular numbers may 
appear to be random in nature, but will notably be progressing 
ever larger. This type of detected non-regular, repeating, 
seemingly random, continually incrementing, patterns are 
determined to be timing values that are associated with the 
“human driven” events that were detected in the contextual 
pattern matching that occurred in the second pass 412. These 
detected timing values from the third pass 414 can be further 
validated to ensure that the timing occurs within the time 
range of the audio track from the media resource that was 
detected in process step 406. In the overall flow of processing 
described above, each pass has a smaller amount of data to 
analyze compared to previous passes. 
0057. In another embodiment, a media archive may con 
tain a media resource representing the audio and video from 
an on-line (internet/intranet based or other form of public/ 
private network based) meeting. Consider further, that the 
meeting has a number of attendees/participants/panelists/ 
Subject matter experts and that during the course of the meet 
ing that one presenter may “pass the mic' (e.g., a virtual 
microphone) between the speakers. Also, consider that the 
number of speakers for the virtual meeting have been identi 
fied and/or detected in the processing of the media archive. In 
this case, the first pass identifies the “pass the mic' type of 
event, the second pass detects the integral speaker id's (e.g., 
the number within the range of speakers), and the third pass 
detects the timings for the speaker change event transitions. 
0058. In some embodiments, a specific pass may identify 
information in one media resource of the media archive but 
not in another media resource of the media archive. For 
example, assume there are two files F1 and F2 in the media 
archive. It is possible that the first and second passes detects 
information in file F1 but only the third pass detects informa 
tion in file F2. For example, file F1 may represent a POWER 
POINT presentation with “SLIDE 1,” “SLIDE 2,” annota 
tions. File F2 is an audio file that does not have the “SLIDE1. 
“SLIDE 2. annotations but has timing information based on 
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the third pass. In this case, the information in the two files can 
be correlated via the timing information detected in the third 
pass. During playback, the timings associated with the file F1 
are correlated with the file F2 by advancing to the appropriate 
time interval of the file F2 (the audio file). 
0059. In one embodiment, a matrix structure is built to 
hold the detected information from each pass. If a particular 
pass did not return any information, the matrix does not store 
any values for the corresponding positions. For example, if 
the second pass is performed and does not detect any regular 
pattern, the matrix structure does not store any values in the 
appropriate positions. In some embodiments, the third pass 
may detect information and store the corresponding informa 
tion but the second pass may not detect any information. 
Typically, the matrix may contain information detected in the 
first pass and the second pass or information detected in the 
first pass and the third pass, or information detected in all 
three passes. In one embodiment, the first pass is always 
performed but the second and third pass may be optional. For 
example, the second pass may be considered optional if the 
associated data is absent. The third pass may be relevant 
depending on the type of associated media resource/event that 
is detected/discovered in the first pass. 
0060. In some embodiments, the timing values associated 
with the media files may be estimated by using interpolation. 
For example, if the timing information available in the media 
resource is too far apart and the regular incrementing pattern 
occurs relatively more frequently, the timing information cor 
responding to the regular incrementing patterns can be esti 
mated (by interpolation) and added to the metadata. In this 
situation the non-regular incrementing patterns may be 
detected anywhere in the file and estimated for the locations 
corresponding to the regular incrementing patterns. 
0061. Once the requisite passes have completed, the result 

is that a new media resource with associated events and tim 
ings has been discovered in the Supplemental data within a 
media archive. The new resource types are identified and 
made known to the system and are used for future identifica 
tion 405 of data. These newly discovered media resources are 
able to be synchronously connected to all of the other media 
resources (audio, video, transcripts, etc.) in the media archive 
400. For example, if the newly discovered media is a POW 
ERPOINT presentation, then all of the slide flips, in the exact 
order in which they were presented, can now be synchronized 
with all of the other media resources (audio, video, tran 
Scripts) during the playback of the media event (conference, 
presentation, meeting). 
0062. In cases where an audio file is converted to textual 
representation via auto-transcription, the auto transcription 
process keeps the timings for each detected spoken utterance 
(word) and there is a correlation between the timing of the 
spoken word (that was auto transcribed) and the associated 
timing of the spoken word within the audio file. The similar is 
true for manually generated transcripts except that the tim 
ings are at a fragment granularity (e.g., a sentence) instead of 
for each spoken word. 
0063. The synchronization information is stored in the 
UMF. In an embodiment, this synchronization information is 
stored in the UMF in the events 726 block, e.g., the case where 
the event is a synchronization timing event. Details of how the 
data is represented in the UMF are provided below. In one 
embodiment, the information from the three passes is stored 
in the UMF, and correlations are performed on the fly with 
respect to the requested search criteria. 
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0064. The following examples, illustrate cross referencing 
of media files based on synchronization information for the 
media resources. In one embodiment, an audio file is moni 
tored, and speech recognition used, to determine when the 
speaker says something like, "Now viewing the following 
screen” indicating that the speaker is now transitioning to a 
screen sharing view. When the audio detects this type of 
pending transition, then a “Smoothing factor” is applied to 
slowly/gradually transition the view from the speaker to the 
view of the computer display screen. Therefore, the interac 
tion between the audio and video resources. The benefit here 
is that special effects can be introduced that were not origi 
nally intended in the original media resources (e.g., fade 
in/out) in order to improve the play back qualities of an 
originally recorded media presentation. 
0065. The UMC identifies errors in media resources for 
correction and determines potential corrections for the errors. 
Typical media archives have expected pieces of information 
in specific media resources. For example, a slidepresentation 
can be expected to have a slide title in every slide. The 
expected information in a media resource may correspond to 
specific patterns that are expected. For example, the slides 
numbers are expected to increment by one in consecutive 
sides. The expected information may be inferred based on the 
context. For example, is the slides are numbered in a presen 
tation, a slide number can be used to infer the number written 
on the next slide. As another example of expected informa 
tion, the terms used in the media resource may be expected to 
be found in a dictionary of terms. Similarly, if a transcript 
states the speaker as mentioning “Next slide please, the 
corresponding synchronized portion of a slidepresentation is 
expected to have a change to the next slide. 
0066 An error in a media resource comprises deviations in 
information from expected information in the media 
resource. The terms of a media resource may be expected to 
occur in a dictionary and a typo resulting in a term that is not 
found in the dictionary is a deviation from the expected infor 
mation. Similarly, in a slide presentation, each slide may be 
expected to have a title. A slide with a missing title contains a 
deviation from the expected information. An error can be 
localized to a specific portion of a media resource, for 
example, the error may occur in a particular slide of a presen 
tation. 

0067 Synchronization of the various media resources 
from a media archive allows media resources to be correlated. 
Corrections to the errors found in a media resource are deter 
mined by analyzing other media resources of the archive. 
Portions of other media resources of the media archive that 
are correlated with the specific portion containing the error 
are identified and analyzed. For example, a slidepresentation 
on the web may be correlated with a session transcript. Errors 
found in a particular slide are corrected by analyzing portions 
of the transcript corresponding to the particular slide with 
errors. For example, a name of a company that is misspelled 
in a slide is corrected based on the spelling of the name in the 
transcript. 
0068. In some embodiments, expected information in 
media resources corresponds to patterns of events that corre 
spond to correct synchronized flow of events. Deviations 
from these patterns representing correct flow of event are 
identified as errors in media resources. Portions of the media 
resources are corrected by editing the media resources. Por 

May 12, 2011 

tions of other synchronized media resources in the media 
archive are correspondingly edited to keep the media archive 
consistent. 
0069. As an example, if a speaker states the he is moving 
to slide number 10, however the PowerPoint slide at this 
synchronized point in time is actually slide number 9. If the 
speaker continues speaking with slide 9 being shown to the 
audience, the speaker's Statement that he is moving to slide 10 
is inferred to be an error. In this case the textual transcript for 
the speaker is corrected to state the actual slide number that is 
in view at the synchronized point in time. 
0070 Another example illustrates how errors in multiple 
media resources of a media archive can be corrected based on 
information indicating an error inferred from one of the 
media resources. In this example, the audio resource for a 
speaker makes reference, at a specific point in time during a 
presentation, to a product code named “Potomac' which is 
supposed to represent a 4G mobile broadband router. After 
review, it is discovered that the speaker made an error and was 
actually making a reference to the code name for the 3G 
mobile broadband router and the correct codename for the 4G 
router was “Chesapeake'. In this case, the speaker transcript 
is synchronously corrected and the following other media 
resources of the media archive are also synchronously cor 
rected to make them all consistent: Screen sharing resource, 
power point slide including speaker notes, user notes/com 
ments, and optional Q&A 
0071. In one embodiment, the errors are statically detected 
from a stored archive. The media resources from the stored 
archive are read and errors detected as well as corrections to 
the errors identified. The corrections to the errors may be 
automatically applied to the media resource and the corrected 
media resource stored in the media archive or as a corrected 
copy of the media archive. In another embodiment, correc 
tions are dynamically applied to the synchronized media 
resources during playback. As the playback of the various 
portions of the synchronized media resources is performed, 
the various portions are analyzed to detect errors and further 
analyzed to determine corrections to the errors which can be 
applied. As a result, the user views the corrected versions of 
the media resources. 

0072. In an embodiment, the error correction process is 
applied during a live presentation. For example, in real time, 
a Subject matter expert can monitor the audio of a live pre 
sentation. In this case the Subject matter expert is acting in the 
role similar to that of a proofreader. Any changes/corrections 
made by the Subject matter expert (see example on correcting 
product code names in 0060 above) are propagated to the 
other media resources in real time: text transcription, power 
point slide (including speaker notes), user notes/comments, 
etc. 

0073. Further examples illustrating the self healing possi 
bilities of the discovered data are presented. Consider that the 
event data and timings are associated with a POWERPOINT 
presentation. The self healing process 416 can analyze the 
timings between the slide flip events and the associated slide 
numbers. Then to “self correct' possible jitter in the playback 
of the presentation, certain events may be filtered out of the 
media resource. For example, if the presenter mistakenly 
skipped ahead two or more slides, then the self correcting 
code can detect these multiple advances in slide flips followed 
immediately, almost instantaneously, to return to a previous 
slide number. In this case, the self correcting code can 
remove, i.e. filter out, the mistaken advances in the progres 
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sion of the slide presentation and thereby reduce jitter by 
proceeding only to the intended slide. In general, deviations 
from an expected pattern are detected to identify errors that 
need correction. Rules may be associated with the potential 
deviations to distinguish errors from normal behavior. For 
example, if the time interval during which a presenter 
advances by skipping slides and returns to the previous slide 
is greater than a threshold value, the behavior may be consid 
ered a part of the presentation. On the other hand, if the time 
difference is below the threshold value, the behavior is con 
sidered an error. 
0074. Other types of self healing 416 on the newly 
detected events can occur as well. Consider the same case of 
the POWERPOINT presentation and assume that numerous 
slides in the presentation are missing a table of contents. In 
this case the self correcting code 416 can generate a table of 
contents by examine the contents of the POWERPOINT 
slides and using the slide title as the entry in the table of 
contents. In this case further self correcting in 416 occurs for 
the case where a slide is missing a title. In this case the self 
correcting code examines the slide for other text near the top 
of the slide and/or looks for other text on the slide that is in 
bold, underlined, or a larger point size font, and uses that text 
for the table of contents entry. It should be clear that variations 
of this self correcting methodology can be applied to any data 
Source and can be used to derive topics from other digitized 
media Sources. 
0075. In an embodiment the usefulness and value of a 
presentation can be extended by adding User Notes/Com 
ments synchronously as a media resource to the media 
archive, after the occurrence of the actual live presentation. 
These comments/corrections, made by Subject matter techni 
cal experts, are made “after the fact’ (i.e. after the original 
recording of the presentation) and this Supplemental material 
is synchronously inserted into the original media archive. 
These user comments may include links to new white papers 
or technical reports and thus enhance the value and usefulness 
of the original presentation. Accordingly, synchronously 
added new material can either corrector embellish the content 
of the original recorded presentation. 
0076 Examples of self correction applied to various data 
Sources include, but are not limited to, Video/image optical 
character recognition (OCR), video/image context recogni 
tion, audio phrase detection by context, and via transcript 
analysis. Following examples illustrate self correction 
applied to various data sources. 

EXAMPLE1 

0077 Using Image OCR for identifying text: in this 
example assume that there is an unknown (or misspelled) 
word in a transcript. The synchronization capability of all 
media resources allows analysis of the corresponding video 
image for the same point in time. The image analysis is used 
for inferring various kinds of information from the images, 
for example, text recognized using OCR techniques. For 
example, the image analysis may indicate that there is recog 
nizable text within the image, e.g. the word “Altus is iden 
tified via OCR. A decision made to determine if the uniden 
tified (or misspelled) word in the transcript is the word 
Altus”. Use of OCR in images allows material to be used for 

error correction that is outside the media file containing the 
eO. 

EXAMPLE 2 

0078. Using image context recognition: in this example 
assume that there is an unknown (or misspelled) word in a 
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transcript. Because of the synchronization capability of all 
media resources, the corresponding video image for the same 
point in time is analyzed. Then the image is analyzed and a 
“toaster' is identified. A decision is made to determine if the 
unidentified (or misspelled) word in the transcript is the word 
"toaster'. Accordingly, object recognition techniques can be 
used to provide information for correction of errors. The 
object recognition may be applied to media information avail 
able in files distinct from the file containing erroneous infor 
mation being corrected. 

EXAMPLE 3 

0079. Using image analysis to correct problem with bad 
audio: In this example assume that there is a section of the 
audio is bad (i.e. insufficient recording quality) and it was 
impossible to produce a textual transcript based on the play 
back of the audio. Because of the synchronous properties of 
all media resources, it is conceivable that the video, for the 
same time codes as the missing transcript, can be analyzed 
and then “lip reading” of the speaker in the video is analyzed 
to produce the words for the missing transcripts. Lip reading 
of a speaker in a video can be performed using software or 
manually. 

EXAMPLE 4 

0080 Transcript Analysis to correct missing slide titles 
and table of contents entries: In this example assume that the 
textual transcript is correct, but some of the MICROSOFT 
POWERPOINT slide titles and corresponding table of con 
tents entries are missing entries. In this case, the contents of 
the textual transcripts, for the same time codes as the missing 
slide titles, can be analyzed and a title and corresponding 
table of contents entry may be formulated from the synchro 
nous contents of the textual transcript. 
I0081. Another use case assists transcription services. 
Typically the transcriptionist is playing back audio at varying 
speeds in order to create the textual transcription. With the 
synchronized media resources, the synchronized PPT can be 
displayed in a separate window during the transcription pro 
cess. If the transcriptionist cannot determine the word from 
the audio to transcribe to text, the synchronized PPT will 
highlight the display likely possibilities and then the tran 
Scriptionist can drag and drop the desired word from one 
synchronized media resource (i.e. the PPT) to another (i.e. the 
textual transcription). The selected word is then also added to 
the speech recognition dictionaries for future transcription 
accuracy. Possible to also correct other files with the similar 
problem. An automatic transcription mechanism can use the 
synchronized information while deciphering audio informa 
tion to assist with recognition of words that are difficult to 
recognize without additional information. 
I0082. The above examples are also examples of the cross 
referencing of different synchronized media resources to 
auto-correct problems (or to assist in the correction of prob 
lems). Some problem areas solved via auto-correction self 
healing: jitter correction (re: slide flips and other synchronous 
transitions between media resources), programmatic special 
effects by using the synchronized time codes and detected 
audio to improve viewing quality during play back (e.g. fade 
in/out, etc.) Media archives contain other types of supplemen 
tal information including, but not limited to, online chat ses 
sion archives, attendees email addresses, Screen sharing ses 
sions, etc. and the newly disclosed processing techniques can 
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be used to detect, synchronize, and extract these other types of 
media resources contained within a media archive and repre 
sent them in the UMF 106. 
0083. In some embodiments, topic generation or catego 
rization techniques based on textanalysis of the content of the 
slide can be used to generate a topic. In alternative embodi 
ment, the topic can be generated based on information avail 
able in alternate media synchronized with the presentation. 
For example, a transcription of the audio data associated with 
the presentation can be analyzed to find the text representing 
the information described by the speaker during the same 
time period that the slide was shown. The information in the 
audio data can be used for self healing of the slide, for 
example, the title of the slide can be generated from the audio 
data. Accordingly, information from one media resource can 
be used for self healing of information in another synchro 
nized media resource. The examples presented for self-heal 
ing also illustrate cross-referencing between media files of 
different format in a media file archive to auto-correct prob 
lems (or to assist in the correction of problems). The follow 
ing examples, further illustrate cross referencing of media 
files and self correction. 

EXAMPLE1 

0084 An audio file is monitored, and speech recognition 
used, to determine when the speaker says something like, 
“Now viewing the following screen” indicating that the 
speaker is now transitioning to a screen sharing view. When 
the audio detects this type of pending transition, then a 
“Smoothing factor is applied to slowly/gradually transition 
the view from the speaker to the view of the computer display 
screen. Therefore, the interaction between the audio and 
video resources. The benefit here is that special effects can be 
introduced that were not originally intended in the original 
media resources (e.g. fade in/out) in order to improve the play 
back qualities of an originally recorded media presentation. 
Example 2: The audio is monitored for utterances like, “Now 
going to slide 5’, indicating that the speaker is going to flip to 
the slide number that he verbally stated. But consider that the 
speaker actually made a mistake and that he really intended to 
advance to slide number 4 (even though he said 5). In this 
case, the original transcript would also be incorrect since the 
transcript is a textual representation of the spoken words. In 
this example, the slide number from the synchronized slide 
(e.g., MICROSOFT POWERPOINT) resource is compared 
with the audio phrase that was captured in the synchronized 
audio resource and if there was a mistake detected, then the 
transcript can be corrected to reflect what actually transpired 
during the recording of the presentation. E.g. the transcript 
might have notation like the following: “Now moving to slide 
four note: auto-corrected to four . . . . In this example the 
cross referencing of synchronized resources of audio, slides 
(e.g., MICROSOFT POWERPOINT), and transcripts to 
solve the problem. 
I0085. Referring next to FIG. 5, it provides functional 
description of one embodiment of the UMC interpreter 318. A 
job listener 500 receives a request to process a media archive 
or other assets from a configured queue. This requestis passed 
to a scheduler component 502 which retrieves the rulesets for 
processing the requested job from a data store (configuration 
file or database) 508. It initializes a job state tracker object 
506 which will contain the state of the individual tasks which 
are required to complete processing of the job, and checks the 
system resource monitor daemon 504 for the available system 
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resources (amount of free memory, central processing unit 
(CPU) utilization, and number of free CPU cores (a CPU core 
is a dedicated one-way processor within an n-way processor/ 
processor group if on an SMP (Symmetric Multi-Processor) 
machine), as well as general input/output (I/O) state) to deter 
mine the number of parallel threads that the system is capable 
of running Once the number of parallel threads has been 
determined, the scheduler 502 builds a hierarchy of tasks in 
the form of task request objects 520 based on their interde 
pendencies (e.g., the output of one task may be the input of 
another), estimated runtime, and amount of resources con 
Sumed, etc. 
I0086. The scheduler 502 notes the number of and type of 
tasks required to process the request in the state tracker object 
506, Sorting by order of processing and grouping by indi 
vidual thread, and assigning each task a unique ID for track 
ing. Once this registration is complete, the scheduler begins 
passing the individual task requests into the processor object 
bus 514 via a message passing interface known as the process 
requestor 512. The process requestor 512 is responsible for 
passing individual task requests into the bus, in the form of 
task request objects 520, and listening for responses from 
completed tasks. The individual task requests 520 take the 
form of object messages, each extending a parent task request 
object class, overriding data sections as needed so that each is 
identifiable as a specific object type, as well as having an 
embedded ID 522 as assigned by the scheduler 502 earlier. 
I0087. Each individual processor/data manipulator 516 lis 
tens to the bus, inspecting objects to see if they can manipu 
late the object, and pulling objects off the bus if they can. Each 
processor/data manipulator 516 runs in its own thread. When 
a processor/data manipulator 516 completes processing or 
encounters an error, it stores the created data (or pointers to 
the data) 526, as well as any notes 528 or errors 530 encoun 
tered in the task request object, updates the status 526, and 
returns the task request object back to the bus 514 where it is 
retrieved by the process requestor 512 and returned to the 
scheduler 502 for inspection. 
I0088. If any errors are reported, the scheduler 502 checks 
the error handling ruleset 510 in order to determine the next 
course of action, e.g., whether to spawn the next task, or stop 
processing. The task request 520 is stored in the state tracker 
object 506, and, if needed, additional processing is per 
formed. The additional processing and error handling is 
described in detail in FIG. 6. This process of job request and 
response retrieval is looped until all specified tasks in the State 
tracker 506 are completed, or a critical error is reached. Once 
processing for the job has completed, a request to finalize the 
job is passed via the bus 514 in the form of the job state tracker 
object 506. A special listener, the UMF collator 518 listens for 
state tracker objects 506, retrieves them, and converts the 
object to a UMF object (See FIG. 7, 750). After the UMF 
object creation has been performed, a serialization request 
532 is sent to the UMF serializer 534, whose operations are 
detailed in FIG. 7. 

I0089 Turning now to FIG. 6, it illustrates one embodi 
ment for operations of the UMC interpreter 318 and its asso 
ciated process interactions with other components of the 
UMC. A job request arrives 500 with a specified input and 
output and the interpreter 318 (FIG. 3) retrieves 600 the 
ruleset 508 based on the specified input and output for the job 
(e.g., the input for a requested job could be a web conference 
archive, and the output could be a video, with a separate audio 
file of the conference). Next the scheduler 502 determines 
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602 the ideal number of threads for the job based on the 
amount of available system resources as reported by the sys 
tem resource monitor 504. Then the Scheduler 502 builds 604 
a schedule of specified tasks for distribution amongst the 
number of threads determined earlier. Taken into account are 
the interdependencies of the tasks (e.g., is the output of one 
task the input for another), the length of time estimated for 
each task, and other relevant data (e.g., will one task consume 
more memory than another leading to a slowdown in the 
process, or a potential out of memory condition). Once this 
schedule has been built, the scheduler 502 begins assigning 
606 tasks by means of the process requestor 512, and then 
awaits 608 return messages from the individual tasks. The 
processors that are assigned these tasks are modules or pro 
grams which are required to convert or build the assets needed 
to complete a job request (e.g., a WAV to MP3 converter or a 
PPT slide to image converter). 
0090. Once a task completion message has been received 
610, the scheduler 502 performs a check 612 of the return 
object 520 for any errors. If no errors are found 613b, the task 
is added to the completed list 628 contained in the job state 
tracker 506. Then the scheduler checks for the next scheduled 
task 630. If a task is found pending 631b, it is assigned 632, 
and the scheduler 502 waits for the next completion message 
610. If no tasks are found to be remaining 631a the scheduler 
502 assembles 634 the data from the state tracking object 506 
into a UMF data object 750 and sends a serialization request 
532 to the UMF serializer 534 (detailed operations for UMF 
serialization are in FIG. 7). If an error is encountered 613a 
during the error check 612, the scheduler checks 614 the 
severity of the error, and determines how to handle it based on 
the error handling ruleset 510. If the error is found 615a to be 
critical, e.g., processing cannot continue due to file corruption 
or lack of appropriate processor, the progress is logged 616, 
and the processing of the job halts. A message may be sent to 
a monitoring service or human Supervisor in the event of a 
critical failure. 

0091) If the error is simply a set of information or mes 
sages concerning processing 615c, but the processor pro 
duced the desired output, the notes are logged 626 to the state 
tracking object 506, and the task is added 628 to the com 
pleted list. These notes may be useful during later quality 
assurance phases to alert a user that special attention may be 
needed when reviewing the final produced assets, or they may 
be useful during later analysis of the process to alleviate 
bottlenecks in performance of the system. If the erroris found 
615b to be a warning, e.g., the task could not be completed as 
requested, but an alternative may exist, or the desired output 
may not have been perfectly generated, the erroris logged 618 
to the state tracking object 506 and the scheduler 502 checks 
620 for an alternative processor. If no alternative processor 
exists 621a, the scheduler 502 logs progress, and stops pro 
cessing 616, in the same way as described for a critical error 
615a. If an alternative processor does exist 621b, then the 
selected alternative is logged 622 and a new task is generated 
and assigned to the alternative processor 624. The scheduler 
502 then returns to waiting for the next job completion 
method 608. 

0092. The process of selecting the best processor based on 
what is encountered during processing of individual tasks is 
an efficient way of executing self-healing techniques, in 
which the interpreter 318 ensures that the best processor for 
the job is selected, and in the event that the best processor 
cannot be used, the next best is tried, and so on, thereby 
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guaranteeing that the best possible output is generated, as 
well as the completion of the job request in all but the worst 
case scenarios. An example of this would be the case where a 
particular slide from a PPT that was being processed con 
tained corrupted data in it, and this data prevented the reading 
or writing of a PPT containing the corrupted slide, the cor 
rupted slide would be isolated and the data corruption 
removed. The original state of the corrupted slide would be 
caught by the normal processor when it tried to read or write 
the file, and this would prevent it from continuing. When this 
error was returned, the alternate processor would be selected 
and would permit handling of the file. The reason for not 
selecting the alternate processor as the primary processor is 
often for performance reasons, as in most data cases addi 
tional error checking need not be performed on each segment 
of a file, and to do so would slow the processing time consid 
erably. Selecting fallback processors on failure allows these 
edge cases to still be handled, while maintaining high perfor 
mance throughout the majority of the process. 
0093 FIG.7 describes in detail both the creation of a UMF 
106 and also the structure of the UMF data format. A serial 
ization request arrives 514 in the form of a UMF data object 
750. The UMF serializer (FIG. 5,534) first builds an index of 
the object 750, noting size of each object contained in the 
request, and the position (order and address) that each object 
will take in the created file or data stream. The recommended 
order of the data blocks is illustrated (left to right) in the data 
block 752. The UMF serializer 534 (FIG. 5) then opens a file 
stream and writes a file header 714 to the beginning of the 
stream 702. The header's 714 contents begin with the bytes 
(in hex) 0x554.d467665722e (“UMFver”), and are followed 
by the UMF version number (e.g., “1.0.0.1). This versioning 
allows the UMF to be intrinsically extensible so that different 
versions of the file format may at future times specify differ 
ent requirements. If the container used for storing the UMF 
does not support binary data representations, and instead uses 
a wrapper around plain-text, the corresponding ASCII or 
UTF-8 values would be used instead. In XML, an example of 
the alternate storage of the header 714 information would be 
<UMF version="1.0.0.1">, as the top level element for the 
XML instance document. If the configuration of the serializer 
(FIG. 5,534), or the request specifies that an index 716 is to 
be written 704, the index created in 700 is written to the 
stream. Index points are identified as “::IndexPosition: 
DataType: ObjectName: Address” and are padded by if 
needed. If serialized to xml, the element is defined as <index 
position=“dataType='objectName="address=”/>. 
These index addresses will be verified and, if necessary, cor 
rected later 710. 

0094. While an index greatly speeds retrieval from a large 
UMF, the presence of an index requires its maintenance for it 
to be useful, and if a particular UMF will be undergoing lots 
of future manipulations and edits it is possible to store the 
UMF without this index to save write and modification time 
overhead. Further, due to the extensible nature of the UMF 
format an index block can be added at a later point when the 
need for an index is identified. Requisite null values are then 
serialized to the checksums block 718 as a placeholder for the 
checksums that will be computed later in the process 712. 
Several types of data integrity checks may be alternatively 
used for checksum 718 and the size of the placeholder is 
dependent upon the chosen data integrity algorithm. After 
reserving the checksum block 718, the serializer 534 (FIG.5) 
generates and writes a unique identifier (ID or id) 707 to the 
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unique ID block 720. The unique ID may be registered in a 
data store of some format through well understood processes 
of cataloging unique ids, and the process may check with this 
data store after generation to ensure the uniqueness of the id. 
0095. After the unique ID generation 707, the process 
continues by iterating over each index point stored in the 
index previously generated 700 and serializing each segment 
700 in the order specified by the index. Each of the individual 
components (720-734) of the data block 752 is written to the 
file if found, with their type 762 and name 764 serving at the 
beginning of the relevant block. This serves as the individual 
identifier for the media resource that is stored in the UMF. 
This is followed by the security level of the segment 766. This 
security level is a standard integer from 1-10, the specified 
level indicating that access should only be allowed by a client 
possessing an equal or lower security level. If there are any 
other arbitrary access limitations 768, these are serialized 
next. These access limitations 768 may be, but are not limited 
to: a specific geographic locale, or a specified department/ 
group. 

0096. After the access limitations 768, pointers or URLs to 
any modules that are required for access or manipulation of 
the data block are written 770. The specified modules 770 
would be useful if a custom encryption algorithm were used 
to store the data segment 772, or in the event that the data 772 
could not be accessed without a specific form of digital rights 
management (DRM). Finally the data itself or a pointer to the 
data is written 772. Concerning the data segments 760 the 
following may be noted: 1) there is no arbitrary restriction on 
the number of instances of each data type stored in the UMF, 
or the number of data blocks, e.g., there could be more than 
one audio block 728, or multiple sets of resources 732.2) The 
raw data need not be contained in the file itself 772; a pointer 
to another UMF in the format of “umf://uniqueid/segment 
name (alocation' (a location is optional as a system could 
possess a preconfigured store for UMFs) or a file or network 
path (in URL format) would be sufficient. This allows, 
amongst other possibilities, for potential external storage of 
UMF data, or creation of a UMF where direct access to the 
data is not possible. 
0097. A non-inclusive list of potential data to be stored in 
the UMF is as follows: (1) Any metadata concerning the 
media file 722, e.g., the author 722a, any attendees 722b that 
were present if the media file originated from a meeting or 
conference, the date and time of the original recording 722c, 
the location 722d of the recording (geographic and/or Vir 
tual), and any other misc. data 722e. (2) Any metadata 
extracted from the original job request and processing, e.g., 
the original job requestor 724a, the date and time of the 
request 724b, and errors encountered while processing 724c, 
and notes made by the processor 724d, the amount of time 
that processing the request took 724e, any external billing 
ID(s) 724e, and any other miscellaneous data 724g. (3) Any 
events 726 associated with the data contained in the UMF, 
e.g., a change in presenter if a presentation was being 
recorded, a change in context of the data, e.g., video and audio 
combined to audio only at a certain time code, or something 
as simple as a change in page if a portable document format 
(e.g., ADOBE PDF) or MICROSOFT POWERPOINT was 
being presented. (4) any segments of audio 728 processed as 
a part of the job, e.g., WAV data, MP3, etc., 5) any video 
segments 730. (5) Any additional resources 732 related to the 
data. e.g., POWERPOINT files, WORD documents, images, 
etc. (6) any code modules 734 related to or required for access 
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or manipulation of UMF. Examples of these modules 734 
could be, but are not limited to, DRM plugins, usage trackers, 
security information or decryption packages if the data con 
tained in the UMF were encrypted, executable players for 
various platforms, dynamic code generators for various plat 
forms related to playback or access of the data, etc. The ability 
to include code in the UMF format allows a recipient to 
process a media archive without having to download addi 
tional logic. Custom designed media archives and new media 
sources can be easily developed and incorporated in UMF and 
provided to consumer systems for being processed. 
(0098 FIG. 8 provides the detailed flow of accessing the 
UMF 106,219 via an API 220 that is provided via the UMA 
framework 107. A request 800 is made via the UMF content 
API 220 to retrieve data that is contained in a UMF archive. 
The API checks the requested UMF to ensure it contains the 
requested data 802. This request must contain the UMF 
unique ID 720 and the requested data type 762, and may 
contain the name of the requested data type 764. The request 
should also contain some form of authentication data in any of 
the variety of well understood authentication mechanisms 
(lightweight directory access protocol (LDAP), username/ 
password pair, etc.) So as to identify the system or user initi 
ating the request. If a pointer to the data exists 804b, or the 
data itself exists 804a, in the data storage section 772 of the 
requested data block of the UMF, the system then checks for 
any access restrictions on the requested data segment 806. 
These are stored in the relevant data block segment 766,768, 
770. If the requestor does not possess the required credentials 
to meet the specified restrictions 808b an error message is 
returned 812 stating that the request has been denied due to 
lack of Sufficient privileges. 
0099. If the requestor does meet the specified restrictions 
808a, then the data or a pointer to the data is returned 814. It 
is possible for the API to act as a proxy for data that is merely 
referenced, and if requested in a particular way (e.g., with a 
boolean argument specifying whether or not the API should 
act as a proxy), to return the data itself, even if the data is 
merely referenced by pointer in the UMF. If the requested 
data does not exist 804c., the API checks a data conversion 
ruleset 816, to determine if the requested data can be gener 
ated 810 and returned to the client. The data conversion 
ruleset 816 comprises mappings of dependencies for the cre 
ation of a given data type (e.g., a WAV or other audio file is 
required to generate an mp3), as well as Suggested alterna 
tives if a conversion cannot be performed. The ruleset 816 
also provides the location (if web service) of executable code 
(for example, binary code) or name of the module to be used 
for the conversion. If the ruleset 816 does not define a means 
for generation of the requested data type 818a, an error is 
returned 820 that states that the requested data could not be 
generated. If possible, a Suggested alternative data type is 
returned that is either present in the system or can be gener 
ated as specified in the data conversion ruleset 816. 
0100. If the data can be generated 818b, the API checks the 
restrictions of the parent data type that will be used to gener 
ate the data 822 (thus the generated data inherits the permis 
sions/restrictions of the data it is being generated from). If the 
data is being generated from two or more data types (e.g., 
generating a video from a set of POWERPOINT slides and an 
audio file) the more restrictive restrictions are used. If the 
requestor does not meet the restrictions 823b an error mes 
sage is returned 830 that states that the request has been 
denied due to insufficient privileges. If the requestor meets 
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the access restrictions 823a, the API requests from the con 
version utility specified in the data conversion ruleset 816 that 
the conversion be performed. Then the API checks the results 
of the conversion 825. If the conversion failed (i.e. because of 
corrupted source data, or incompatible codecs) 825b an error 
message is returned that specifies that an error was encoun 
tered while attempting to convert the data 832. If the conver 
sion was successful 825a the converted data is added to the 
UMF 826 in the form of an additional data block segment 760 
and the converted data is returned 828. 

0101. In summary, methods and systems disclosed pro 
vide a significant improvement to the ways in which media 
archive files are processed, namely the UMC 105. The meth 
ods preserve the synchronous attributes from the original 
media resources and provide a flexible and extensible storage 
mechanism, namely the UMF 106. The UMF 106 both rep 
resents media resources and also provides the capability to 
store executable code that can perform additional processing 
on the same UMF 106 media resources. All new additions 
and/or modifications to the UMF 106 are handled in a syn 
chronous context in relation to all of the other media 
resources. The unifying system and framework, namely the 
UMA 107, provides a comprehensive set of services and 
functions to perform processing operations on media 
archives, produce media resources, and to provide the Ser 
vices to playback the contents of media archives in a synchro 
nized manner. 

0102 The following is an example description of the syn 
chronous playback of a presentation: the text in the scrolling 
transcript window, is synchronized with the audio and video 
of the presenter, as well as synchronized with the POWER 
POINT slides, chat window, screen sharing window, or any 
other displayable media resource. Likewise, the UMA 107 
provides other useful services that take advantage of the Syn 
chronous processing of the UMC 105. Perhaps the most 
notable feature is the UMA search services 217 that allow a 
“synchronous search” down to the spoken word or phrase in 
a presentation. This is noted as a “synchronous search” 
because when the search criteria are found, all of the other 
corresponding media resources are synchronized together in 
the playback view of the presentation. For example, the 
resulting search for a word or a phrase spoken in the presen 
tation then presents a view to the user with the text in the 
scrolling transcript (corresponding to the search criteria), 
which is instantaneously synchronized with the audio and 
video of the presenter, as well as with the POWERPOINT 
slides, chat window, or any other displayable resource. 
0103) There are numerous uses cases that provide new and 
useful advantageous features and functions when coupled 
with the use of the systems and methods for the UMC 105, 
UMF 106, and the UMA 107. Some example use cases are 
provided herein. 

Auto Transcription Use Case 

0104. This use case relates to auto transcription and 
related technologies. Although the automatic production of 
transcripts is possible via numerous commercially available 
speech recognition systems, the transcriptions produced may 
not be accurate. The transcription service 214 of the UMA 
107 is used to improve the accuracy of the automatically 
generated transcripts. This case provides the real time detec 
tion of errors in the auto transcription process and a synchro 
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nous correction of the errors via correction event notifications 
transmitted in the UMA 107 via the UMA messaging services 
213. 
0105 Consider the example use case of the ORACLE 
OPEN WORLD conference and the large numbers of present 
ers. The automated speech recognition (ASR) technologies 
are used to accept simultaneous input from the presenters, and 
after analysis of the auto generated text, and then interface 
with a new transcription module in the UMA 107 via trans 
mitting event messages when new technical jargon, acro 
nyms, or other technical slang is detected. The transcription 
analysis module makes an attempt to correct the transcript 
based on real time input and other external Sources. The 
external sources can interface with other programming mod 
ules that are building a specialized knowledge base of the 
technical jargon and acronyms. Human assist is an external 
input to the new transcription module that can be configured 
to override the computer generated selection for the word 
and/or phrase Suggested for use in the transcript. The human 
corrections to the transcription module can be made by text or 
Voice (taking advantage of the speech recognition services 
217 in the UMA 107. Real time self learning is utilized by 
continuously updating the speech recognition calibration 
with new conditions. In some embodiments, self learning and 
improved accuracy is achieved by continuously feeding audio 
tracks through the speech calibration engine and monitoring 
and correcting the results. 
0106. In some embodiments, data from an alternate syn 
chronized media resource can be used for correction of errors. 
For example, text from slides or notes associated with slides 
in a POWERPOINT presentation (or presentation in another 
format) can be used to correct transcription errors in the 
audio. The proximity of the text in the slides or notes associ 
ated with the slides as determined by synchronizing the vari 
ous media resources narrows down the text to be searched for 
potential correction of errors and improves the accuracy of 
the error correction. Other examples described above also 
illustrate how cross referencing can be used for correction of 
errors in one media based on information available in another 
media. 

Speaker Recognition Via Biometric Use Case 

01.07 The UMA 107 can be utilized to determine the iden 
tity of a speaker. A combination of the available digitized 
media resources from the UMF 106 is used to develop a 
speaker's biometric profile. Once this biometric is estab 
lished, it can be subsequently used to identify a speaker via 
digitized audio and video sources. In one embodiment, the 
speech services 217 from the UMA 107 are used to detect 
phonetic characteristics and attributes from the digitized 
audio input. This is used to develop a speaker's detected 
phonetic pattern of speech. In other embodiments, other tech 
niques of speaker recognition can be used to recognize 
attributes associated with speaker, for example, face recogni 
tion using images found in media files etc. The video images 
available via the UMF 106 are utilized to capture the visual 
characteristics and attributes. The combination of the speak 
er's detected phonetic pattern of speech and the captured 
visual characteristics and attributes are used to form a new 
biometric. This new biometric can be subsequently used to 
assist with the auto transcription process as custom dictionar 
ies and corrective dictionaries can be applied and/or priori 
tized based on the speaker's detected phonetics derived from 
the biometric. In an embodiment, various attributes collected 
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from media archives can be associated with the speaker for 
recognizing the speaker. Synchronizing media file resources 
allows association of attributes found from various source 
with the speaker. For example, topics collected from slides in 
the presentation can be used to identify special topics of 
interest for the speaker. A speaker may be associated with a 
set of audience based on information identifying audience, 
for example, email addresses of participants in an online 
presentation. Historical data can be collected for the speaker 
to identify typical topics that the speaker is known to present. 
An error in speaker recognition through conventional means 
can be corrected if it is found that there is significant mis 
match of other parameters. For example, a speaker histori 
cally associated with computer science related topics is 
unlikely to present very different topics, for example, medical 
sciences. The additional attributes associated with the 
speaker can be used for speaker recognition by assisting 
conventional biometric techniques or else to raise a warning if 
a large disparity is detected between a speaker recognized by 
conventional means and the characteristics associated with 
the speaker via cross referencing of media files. 
0108. In an embodiment, the mechanism to use biometric 
recognition to assist with auto transcription can also be 
applied to any media asset that contains audio, for example a 
video file that includes audio. In some embodiments, the 
UMA 107 alerts other interested users when it is detected that 
a speaker of interest is giving a presentation and provides 
notifications when other users are viewing a recorded presen 
tation for the speaker of interest. Speaker identification may 
be assisted by metadata, e.g. speaker identifier (id) (may be 
only shown on a conference as “speaker number one' and 
metadata coupled with a biometric id of the speaker may be 
used to clarify who it actually is speaking for “speaker num 
ber one. 
Use Cases of Email Addresses Extracted from a Media 
Archive 

0109 Many web conference sessions include a chat ses 
sion for use by the meeting attendees for an instantaneous 
questions and answers service. Entries in the chat session are 
identified by the user's email address. Both the contents of the 
chat session and the emails for the conference attendees are 
extracted from the media archive via the UMC media extrac 
tor 312 and stored in the UMF 106. Then users can search the 
UMF 106 for all comments and questions in the chat window 
by a user's email address. 
0110 Typically there is some amount of time that is passed 
between a live conference session, or collaborative internet 
meeting, and the time that the media archive of the recorded 
session is made available to a wider audience via a portal. 
Since the emails of the attendees are stored in the UMF 106, 
then email notification can be sent to all attendees of the 
meeting when the final production and processing of the 
media resources is complete and available for playback. The 
email notification contains the link to the presentation(s) that 
are available. 

0111. In an embodiment, notification emails are sent with 
information (and links) about other available presentations 
matching the client's interests (as specified in keywords or by 
related technologies). Again, this is utilizing the emails of the 
attendees that are stored in the UMF 106. For example, the 
notification email may contain text similar to the following: “ 
... you might also be interested in these presentations . . . . 
This use case is based on the email information that is con 
tained in the media archive file for the meeting/conference 
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and tracking interests (by keywords) for each client. In an 
embodiment, viewed presentations are tracked by the mem 
bers of the meetings. Then something like the following could 
also be included in the notification email: “You might also be 
interested in viewing these presentations that were viewed by 
other members of the meeting . . .” 
0112 Another embodiment allows sending of reminder 
notification emails to people attending a meeting. Use the 
emails that are contained in the UMF 106 for a session/ 
meeting and then use this information to track if the meeting 
attendees have downloaded/viewed the presentation. If some 
of the attendees have not viewed the presentation within a 
specified period of time (e.g. one to two weeks), then send a 
reminder email notification to the attendees of the meeting 
notifying them that the additional materials for the meeting 
are now available for viewing (and provide the link to the 
presentation). This sort of “track back’ function can be useful 
if certain individuals must view the presentation for certifi 
cation purposes, or for other corporate requirements. 
0113. Similar to the above, since the UMF 106 is exten 
sible and new content may be added to the original contents, 
then a UMA 107 service may send a notification email to all 
attendees that Supplemental information has been added to 
the contents of the original meeting and with the encourage 
ment that they may wish to view/playback the new combined 
contents of the session or just to view/playback the sections 
that have been augmented. 
0114. Using the emails residing in the UMF 106 as a 
service assistant. Similar to number 5 above, if the user still 
has not viewed the presentation after the reminder (or set of 
reminders), then customer Support can check with the cus 
tomer to see if they require assistance or if they are having 
problems accessing the portal to view/playback the recorded 
conference/meeting session. 
0.115. As disclosed herein, the UMF 106 can contain infor 
mation other than pure media resource content. For example, 
the UMF can be used to store the usage count for the number 
of times that the presentation has been viewed. A UMA 107 
service can email the account administrator when it is 
detected that the views/playbacks for a given presentation are 
approaching the maximum number of views. Then means can 
be provided for the customer to make payments, if so desired, 
to increase the number of allowable views for the presenta 
tion. 

Interface for Correcting Media Archive Problems 
0116. An embodiment provides interactive interface to 
manually correct problems that were detected and reported 
during the processing of a media archive using UMF 106. As 
disclosed herein, the UMF 106 can include executable code. 
It was also noted in the description for this disclosure that 
there is an error reporting mechanism and that errors are 
categorized by severity levels. This use case builds up an 
executable script based on the types of errors that were 
detected in the processing of a media archive and stores this 
real time generated script in the UMF 107. The generated 
script provides a user interface with a list of the detected 
errors and a Suggested/recommended action to take. 
0117. Where possible, the script contains the code to auto 
matically perform a task at the control of the user. For 
example, consider the case of a PPT slide that contains a 
series of URLs. And further consider that the URL has been 
incorrectly entered onto the contents of the PPT slide. Also 
consider that this error is detected in the processing of the 
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media archive. In this case, the automated Script is generated 
to characterize the problem and to provide code to guide the 
user in the steps to resolve the problem. In this case, the script 
from the UMF 106 may present a user interface allowing the 
user to take action to correct the error. For example, an error 
can be reported "Error: A problem was detected resolving a 
URL and options presented to the user to take action “Select: 
fix problem or ignore problem.” If the user chooses to ignore 
the problem, the error is cleared from the UMF 106 and no 
further action is required for this error. If the user selects to fix 
the problem, another set of prompts is displayed to the user, 
e.g.: “Select button to Validate URL. The user is informed of 
the results of the action. If the URL worked then no further 
action is necessary, any updates are stored in the UMF 106 
and the error cleared. If the URL failed, the user is allowed to 
make corrections and re-validate. Other examples provide 
Scripts for errors related to other types of problems, e.g. rules 
set violations, other problems with PPT slides, etc. 

Computing Machine Architecture 
0118. One embodiment of the disclosed systems and pro 
cesses described herein are structured to operate with 
machines to provide Such machines with particular function 
ality as disclosed herein. FIG. (FIG. 9 is a block diagram 
illustrating components of an example machine configured to 
read instructions from a machine-readable medium and 
execute them through one or more processors (or one or more 
controllers). For example, the machine illustrated in FIG. 9 
can be used to execute one or more components UMC 105. 
UMF 106, and UMA 107. Specifically, FIG. 9 shows a dia 
grammatic representation of a machine in the example form 
of a computer system 900 within which instructions 924 (e.g., 
Software) cause the machine to perform any one or more of 
the methodologies discussed herein when those instructions 
are executed. In alternative embodiments, the machine oper 
ates as a standalone device or may be connected (e.g., net 
worked) to other machines. In a networked deployment, the 
machine may operate in the capacity of a server machine or a 
client machine in a server-client network environment, or as a 
peer machine in a peer-to-peer (or distributed) network envi 
rOnment. 

0119. It is noted that the processes described herein, for 
example, with respect to FIGS. 3, 4, 5, 6, 7 and 8, may be 
embodied as functional instructions, e.g., 924, that are stored 
in a storage unit 916 within a machine-readable storage 
medium 922 and/or a main memory 904. Further, these 
instructions are executable by the processor 902. In addition, 
the functional elements described with FIGS. 1 and 2 also 
may be embodied as instructions that are stored in the storage 
unit 916 and/or the main memory 904. Moreover, when these 
instructions are executed by the processor 902, they cause the 
processor to perform operations in the particular manner in 
which the functionality is configured by the instructions. 
0120. The machine may be a server computer, a client 
computer, a personal computer (PC), a desktop computer, a 
laptop computer, a notebook, a tablet PC, a set-top box (STB), 
a personal digital assistant (PDA), a cellular telephone, a 
smartphone, an IPAD, IPHONE, a customized (application 
specific) embedded mobile computing devices, a web appli 
ance, a network router, Switch or bridge, server blade, or may 
reside in an specialized pluggable electronic card that is 
capable of insertion into the chassis of a computing device, or 
any machine capable of executing instructions 124 (sequen 
tial or otherwise) that specify actions to be taken by that 
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machine. In an embodiment, the machine may be integrated 
with other commercially available (or special purpose) 
Audio/Video playback devices, or integrated with other com 
mercially available (or special purpose) Networking and/or 
Storage and/or Network Attached Storage and/or Media Pro 
cessing equipment (e.g., CISCOMXE, etc.), or integrated as 
a set of Object Oriented (or procedural) statically or dynami 
cally linked programming libraries that interface with other 
Software applications. 
I0121 Further, while only a single machine is illustrated, 
the term “machine' shall also be taken to include any collec 
tion of machines that individually or jointly execute instruc 
tions 924 to perform any one or more of the methodologies 
discussed herein. 
0.122 The example computer system 900 includes a pro 
cessor 902 (e.g., a central processing unit (CPU), a graphics 
processing unit (GPU), a digital signal processor (DSP), one 
or more application specific integrated circuits (ASICs), one 
or more radio-frequency integrated circuits (RFICs), or any 
combination of these), a main memory 904, and a static 
memory906, which are configured to communicate with each 
other via a bus 908. The computer system 900 may further 
include graphics display unit 910 (e.g., a plasma display panel 
(PDP), a liquid crystal display (LCD), a projector, or a cath 
ode ray tube (CRT)). The computer system 900 may also 
include alphanumeric input device 912 (e.g., a keyboard), a 
cursor control device 914 (e.g., a mouse, a trackball, a joy 
Stick, a motion sensor, or other pointing instrument), a storage 
unit 916, a signal generation device 918 (e.g., a speaker), and 
a network interface device 820, which also are configured to 
communicate via the bus 908. 
I0123. The storage unit 916 includes a machine-readable 
medium 922 on which is stored instructions 924 (e.g., soft 
ware) embodying any one or more of the methodologies or 
functions described herein. The instructions 924 (e.g., soft 
ware) may also reside, completely or at least partially, within 
the main memory 904 or within the processor 902 (e.g., 
within a processor's cache memory) during execution thereof 
by the computer system 900, the main memory 904 and the 
processor 902 also constituting machine-readable media. The 
instructions 924 (e.g., software) may be transmitted or 
received over a network 926 via the network interface device 
92O. 
0.124 While machine-readable medium 922 is shown in 
an example embodiment to be a single medium, the term 
“machine-readable medium’ should be taken to include a 
single medium or multiple media (e.g., a centralized or dis 
tributed database, or associated caches and servers) able to 
store instructions (e.g., instructions 924). The term “machine 
readable medium’ shall also be taken to include any medium 
that is capable of storing instructions (e.g., instructions 924) 
for execution by the machine and that cause the machine to 
perform any one or more of the methodologies disclosed 
herein. The term “machine-readable medium' includes, but 
not be limited to, data repositories in the form of solid-state 
memories, optical media, and magnetic media. 

Additional Configuration Considerations 
0.125 Throughout this specification, plural instances may 
implement components, operations, or structures described 
as a single instance. Although individual operations of one or 
more methods are illustrated and described as separate opera 
tions, one or more of the individual operations may be per 
formed concurrently, and nothing requires that the operations 



US 2011/01 12832 A1 

be performed in the order illustrated. Structures and function 
ality presented as separate components in example configu 
rations may be implemented as a combined structure or com 
ponent. Similarly, structures and functionality presented as a 
single component may be implemented as separate compo 
nents. These and other variations, modifications, additions, 
and improvements fall within the scope of the subject matter 
herein. 

0126 Certain embodiments are described herein as 
including logic or a number of components, modules, or 
mechanisms. Modules may constitute either software mod 
ules (e.g., code embodied on a machine-readable medium or 
in a transmission signal) or hardware modules. A hardware 
module is tangible unit capable of performing certain opera 
tions and may be configured or arranged in a certain manner. 
In example embodiments, one or more computer systems 
(e.g., a standalone, client or server computer system) or one or 
more hardware modules of a computer system (e.g., a pro 
cessor or a group of processors) may be configured by Soft 
ware (e.g., an application or application portion) as a hard 
ware module that operates to perform certain operations as 
described herein, for example, the process illustrated and 
described with respect to FIGS. 3, 4, 6, and 8. 
0127. In various embodiments, a hardware module may be 
implemented mechanically or electronically. For example, a 
hardware module may comprise dedicated circuitry or logic 
that is permanently configured (e.g., as a special-purpose 
processor, such as a field programmable gate array (FPGA) or 
an application-specific integrated circuit (ASIC)) to perform 
certain operations. A hardware module may also comprise 
programmable logic or circuitry (e.g., as encompassed within 
a general-purpose processor or other programmable proces 
sor) that is temporarily configured by Software to perform 
certain operations. It will be appreciated that the decision to 
implement a hardware module mechanically, in dedicated 
and permanently configured circuitry, or in temporarily con 
figured circuitry (e.g., configured by Software) may be driven 
by cost and time considerations. 
0128. Accordingly, the term “hardware module' should 
be understood to encompass a tangible entity, be that an entity 
that is physically constructed, permanently configured (e.g., 
hardwired), or temporarily configured (e.g., programmed) to 
operate in a certain manner or to perform certain operations 
described herein. As used herein, “hardware-implemented 
module” refers to a hardware module. Considering embodi 
ments in which hardware modules are temporarily configured 
(e.g., programmed), each of the hardware modules need not 
be configured or instantiated at any one instance in time. For 
example, where the hardware modules comprise a general 
purpose processor configured using software, the general 
purpose processor may be configured as respective different 
hardware modules at different times. Software may accord 
ingly configure a processor, for example, to constitute a par 
ticular hardware module at one instance of time and to con 
stitute a different hardware module at a different instance of 
time. 

0129 Hardware modules can provide information to, and 
receive information from, other hardware modules. Accord 
ingly, the described hardware modules may be regarded as 
being communicatively coupled. Where multiple of such 
hardware modules exist contemporaneously, communica 
tions may beachieved through signal transmission (e.g., over 
appropriate circuits and buses) that connect the hardware 
modules. In embodiments in which multiple hardware mod 
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ules are configured or instantiated at different times, commu 
nications between Such hardware modules may be achieved, 
for example, through the storage and retrieval of information 
in memory structures to which the multiple hardware mod 
ules have access. For example, one hardware module may 
performan operation and store the output of that operation in 
a memory device to which it is communicatively coupled. A 
further hardware module may then, at a later time, access the 
memory device to retrieve and process the stored output. 
Hardware modules may also initiate communications with 
input or output devices, and can operate on a resource (e.g., a 
collection of information). 
0.130. The various operations of example methods 
described herein may be performed, at least partially, by one 
or more processors that are temporarily configured (e.g., by 
Software) or permanently configured to perform the relevant 
operations. Whether temporarily or permanently configured, 
Such processors may constitute processor-implemented mod 
ules that operate to perform one or more operations or func 
tions. The modules referred to herein may, in some example 
embodiments, comprise processor-implemented modules. 
I0131 Similarly, the methods described herein may be at 
least partially processor-implemented. For example, at least 
some of the operations of a method may be performed by one 
or processors or processor-implemented hardware modules. 
The performance of certain of the operations may be distrib 
uted among the one or more processors, not only residing 
within a single machine, but deployed across a number of 
machines. In some example embodiments, the processor or 
processors may be located in a single location (e.g., within a 
home environment, an office environment or as a server 
farm), while in other embodiments the processors may be 
distributed across a number of locations. 
0.132. The one or more processors may also operate to 
Support performance of the relevant operations in a "cloud 
computing environment or as a “software as a service' 
(SaaS). For example, at least some of the operations may be 
performed by a group of computers (as examples of machines 
including processors), these operations being accessible via a 
network (e.g., the internet) and via one or more appropriate 
interfaces (e.g., application program interfaces (APIs)..) 
I0133. The performance of certain of the operations may be 
distributed among the one or more processors, not only resid 
ing within a single machine, but deployed across a number of 
machines. In some example embodiments, the one or more 
processors or processor-implemented modules may be 
located in a single geographic location (e.g., within a home 
environment, an office environment, or a server farm). In 
other example embodiments, the one or more processors or 
processor-implemented modules may be distributed across a 
number of geographic locations. 
0.134 Some portions of this specification are presented in 
terms of algorithms or symbolic representations of operations 
on data stored as bits or binary digital signals within a 
machine memory (e.g., a computer memory). These algo 
rithms or symbolic representations are examples of tech 
niques used by those of ordinary skill in the data processing 
arts to convey the substance of their work to others skilled in 
the art. As used herein, an 'algorithm' is a self-consistent 
sequence of operations or similar processing leading to a 
desired result. In this context, algorithms and operations 
involve physical manipulation of physical quantities. Typi 
cally, but not necessarily, Such quantities may take the form of 
electrical, magnetic, or optical signals capable of being 
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stored, accessed, transferred, combined, compared, or other 
wise manipulated by a machine. It is convenient at times, 
principally for reasons of common usage, to refer to Such 
signals using words such as “data.” “content.” “bits.” “val 
ues.” “elements.” “symbols.” “characters.” “terms.” “num 
bers,” “numerals, or the like. These words, however, are 
merely convenient labels and are to be associated with appro 
priate physical quantities. 
0135 Unless specifically stated otherwise, discussions 
herein using words such as “processing.” “computing. "cal 
culating.” “determining.” “presenting.” “displaying,” or the 
like may refer to actions or processes of a machine (e.g., a 
computer) that manipulates or transforms data represented as 
physical (e.g., electronic, magnetic, or optical) quantities 
within one or more memories (e.g., volatile memory, non 
Volatile memory, or a combination thereof), registers, or other 
machine components that receive, store, transmit, or display 
information. 
0136. As used herein any reference to “one embodiment' 
or “an embodiment’ means that a particular element, feature, 
structure, or characteristic described in connection with the 
embodiment is included in at least one embodiment. The 
appearances of the phrase “in one embodiment' in various 
places in the specification are not necessarily all referring to 
the same embodiment. 
0.137 Some embodiments may be described using the 
expression “coupled and “connected along with their 
derivatives. For example, Some embodiments may be 
described using the term “connected to indicate that two or 
more elements are in direct physical or electrical contact with 
each other. In another example, Some embodiments may be 
described using the term “coupled to indicate that two or 
more elements are in direct physical or electrical contact. The 
term “coupled, however, may also mean that two or more 
elements are not in direct contact with each other, but yet still 
co-operate or interact with each other. The embodiments are 
not limited in this context. 
0.138. As used herein, the terms “comprises.” “compris 
ing,” “includes.” “including.” “has “having or any other 
variation thereof, are intended to cover a non-exclusive inclu 
Sion. For example, a process, method, article, or apparatus 
that comprises a list of elements is not necessarily limited to 
only those elements but may include other elements not 
expressly listed or inherent to such process, method, article, 
or apparatus. Further, unless expressly stated to the contrary, 
“or refers to an inclusive or and not to an exclusive or. For 
example, a condition A or B is satisfied by any one of the 
following: A is true (or present) and B is false (or not present), 
A is false (or not present) and B is true (or present), and both 
A and B are true (or present). 
0.139. In addition, use of the “a” or “an are employed to 
describe elements and components of the embodiments 
herein. This is done merely for convenience and to give a 
general sense of the invention. This description should be 
read to include one or at least one and the singular also 
includes the plural unless it is obvious that it is meant other 
wise. 
0140. Upon reading this disclosure, those of skill in the art 
will appreciate still additional alternative structural and func 
tional designs for a system and a method for processing of 
media archive resources through the disclosed principles 
herein. Thus, while particular embodiments and applications 
have been illustrated and described, it is to be understood that 
the disclosed embodiments are not limited to the precise 
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construction and components disclosed herein. Various modi 
fications, changes and variations, which will be apparent to 
those skilled in the art, may be made in the arrangement, 
operation and details of the method and apparatus disclosed 
herein without departing from the spirit and scope defined in 
the appended claims. 
What is claimed is: 
1. A computer implemented method of converting a media 

resource in a plurality of media resources to a text represen 
tation, the method comprising: 

receiving an audio resource and a media resource associ 
ated with events that occurred during a time interval, 
wherein portions of the audio resource are correlated 
with portions of the media resource, the correlating com 
prising: 
identifying a first sequence of pattern in the audio 

resource and a second sequence of pattern in the 
media resource; and 

correlating elements of the first sequence with elements 
of the second sequence; 

transcribing a first portion of the audio resource to a text 
representation; 

identifying a second portion of the media resource corre 
lated with the first portion of the first media resource: 
and 

responsive to encountering an unidentifiable part of the 
first portion of the audio resource, determining a poten 
tial text representation for the unidentifiable part based 
on the second portion of the media resource. 

2. The computer implemented method of claim 1, further 
comprising: 

automatically inserting the potential text representation 
into the text representation obtained by transcribing the 
first portion. 

3. The computer implemented method of claim 1, further 
comprising: 

presenting the potential text representation for approval for 
incorporation into the text representation obtained by 
transcribing the first portion. 

4. The computer implemented method of claim 1, further 
comprising: 

receiving information indicative of a failure to transcribe 
the unidentifiable part of the first portion of the audio. 

5. The computer implemented method of claim 4, wherein 
the information indicative of failure to transcribe comprises 
an error code encountered while transcribing the first portion. 

6. The computer implemented method of claim 4, wherein 
the information indicative of failure to transcribe comprises 
an erroneous text output obtained by transcribing the uniden 
tifiable part of the first portion. 

7. The computer implemented method of claim 6, further 
comprising: 

matching the erroneous text with text in the second portion 
of the media resource; and 

determining a term with highest match score with the erro 
neous text as the potential text representation. 

8. The computer implemented method of claim 1, wherein 
the media resource comprises a script of a chat session. 

9. The computer implemented method of claim 1, wherein 
each pair of correlated elements is associated with an event 
that occurred in the time interval. 

10. The computer implemented method of claim 1, 
wherein the events that occurred during a time interval com 



US 2011/01 12832 A1 

prise at least one of a presentation, a screen sharing session, 
an online collaboration session, and a recorded media event. 

11. The computer implemented method of claim 1, 
wherein the events that occurred during a time interval com 
prise a slide presentation and each sequence of pattern corre 
sponds to slide flips in the presentation. 

12. The computer implemented method of claim 1, 
wherein the first media resource and the second media 
resource are obtained from a media archive. 

13. A computer implemented method of converting a 
media resource in a plurality of media resources to a text 
representation, the method comprising: 

receiving a first media resource and a second media 
resource associated with events that occurred during a 
time interval, wherein portions of the first media 
resource are correlated with portions of the second 
media resource, the correlating comprising: 
identifying a first sequence of pattern in the first media 

resource and a second sequence of pattern in the sec 
ond media resource; and 

correlating elements of the first sequence with elements 
of the second sequence; 

converting a first portion of the first media resource repre 
sented in a media format to a representation in text 
format; 

identifying a second portion of the second media resource 
correlated with the first portion of the first media 
resource; and 

responsive to encountering an unidentifiable part of the 
first portion of the first media resource, determining a 
potential text representation for the unidentifiable part 
based on the second portion of the second media 
SOUC. 

14. The computer implemented method of claim 13, fur 
ther comprising: 

automatically inserting the potential text representation 
into the text representation obtained by transcribing the 
first portion. 

15. The computer implemented method of claim 13, 
wherein the media format of the first media resource com 
prises an image and the converting comprises optical charac 
ter recognition. 
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16. The computer implemented method of claim 13, 
wherein the media format of the first media resource com 
prises an image and the converting comprises object recog 
nition. 

17. The computer implemented method of claim 13, 
wherein the media format of the first media resource com 
prises an image and the converting comprises facial recogni 
tion. 

18. A computer program product having a computer-read 
able storage medium storing computer-executable code for 
converting a media resource in a plurality of media resources 
to a text representation, the code comprising: 

a universal media convertor module configured to: 
receive a first media resource and a second media 

resource associated with events that occurred during a 
time interval, wherein portions of the first media 
resource are correlated with portions of the second 
media resource, the correlating comprising: 
identifying a first sequence of pattern in the first 

media resource and a second sequence of pattern in 
the second media resource; and 

correlating elements of the first sequence with ele 
ments of the second sequence; 

convert a first portion of the first media resource repre 
sented in a media format to a representation in text 
format; 

identify a second portion of the second media resource 
correlated with the first portion of the first media 
resource; and 

responsive to encountering an unidentifiable part of the 
first portion of the first media resource, determine a 
potential text representation for the unidentifiable part 
based on the second portion of the second media 
SOUC. 

19. The computer program product of claim 18, wherein 
the universal media convertor module is further configured to: 

automatically inserting the potential text representation 
into the text representation obtained by transcribing the 
first portion. 

20. The computer implemented method of claim 18, 
wherein the media format of the first media resource com 
prises an image and the converting comprises object 
recognition. 


