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(57) ABSTRACT 

A system, device, and method for capturing and temporally 

synchronizing different aspect of a conversation is presented. 

The method includes receiving an audible statement, receiv- 

ing a note temporally corresponding to an utterance in the 

audible statement, creating a first temporal marker compris- 

ing temporal information related to the note, transcribing the 

utterance into a transcribed text, creating a second temporal 

marker comprising temporal information related to the tran- 

scribed text, temporally synchronizing the audible statement, 

the note, and the transcribed text. Temporally synchronizing 

comprises associating a time point in the audible statement 

with the note using the first temporal marker, associating the 

time point in the audible statement with the transcribed text 

using the second temporal marker, and associating the note 

with the transcribed text using the first temporal marker and 

second temporal marker. 
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DEVICE TO CAPTURE AND TEMPORALLY 

SYNCHRONIZE ASPECTS OF A 

CONVERSATION AND METHOD AND 
SYSTEM THEREOF 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims the benefit of U.S. Provi- 

sional Patent Application No. 61/467,389, filed Mar. 25, 

2011, titled "Device to Capture Temporally Synchronized 
Aspects of a Conversation and Method and System Thereof," 

the entire contents of which are hereby incorporated by ref- 

erence herein, for all purposes. 

FIELD OF THE INVENTION 

[0002] The disclosure relates in general to a method, device 

and system for capturing and synchronizing various aspects 

of a spoken event. In certain embodiments, the disclosure 

relates to capturing audio of a spoken event and user notes 

relating to the spoken event, generating a transcription of the 

spoken event and temporally synchronizing the audio, the 
user notes, and the transcription. In other embodiments, the 

disclosure relates to capturing audio of a spoken event and 

user notes relating to the spoken event, generating a transcrip- 

tion of the spoken event, generating a translation of the spo- 

ken event, and temporally synchronizing the audio, the user 

notes, the transcription, and the translation. 

BACKGROUND OF THE INVENTION 

[0003] Techniques for recording the spoken word and con- 
verting such recording into text have long existed. For 

example, stenographers record the spoken word as it is being 

uttered in a shorthand format, which consists of a number of 
symbols. The shorthand notation is later transformed into 

normal text to create a transcript of the words spoken. This 

process is labor intensive as it requires a person to execute 

both conversions, first the conversion of spoken word to 

shorthand and second the conversion of shorthand to readable 

text. Stenographers are still widely used in courts of law. 

[0004] Advances in microelectronics have led to the devel- 
opment of recording devices that allow the spoken word to be 

instantly captured in a digital format. These recording 

devices, combined with a playback device that allows the 

recording to be rewound and played back at variable speeds, 

allows an individual to convert the recording to text at a later 

time. 

[0005] Advances in computer technology and audio pro- 

cessing have led to "speech to text" ("STT’) software, which 

can process the analog or digital recordings of the spoken 

word and convert the recordings to text. This removed the 

individual from both the recording function and the transcrip- 

tion function. 

[0006] The accuracy of STT software to convert speech to 

text is limited by a number of factors, including microphone 

quality, processing power, processing algorithms, room 

acoustics, background noise, simultaneous speakers, and 
speaker annunciation. Current STT technology requires a 

relatively high quality recording to achieve a usable accuracy. 

The most accurate STT technology is able to achieve accu- 

racy above 90% by requiring a high quality headset-type 

microphone and by "training" the algorithm to a specific 

speaker. While these highly accurate STT systems are ideal 

for dictation and hands-free computer operation, they are not 

appropriate for situations involving multiple speakers, such 

as meetings, interviews, depositions, conference calls, and 

phone calls. In addition, obtaining a high quality recording is 

relatively difficult in a multi-speaker environment. Short of 

equipping each speaker with a microphone, which would be 

anywhere from cumbersome to impossible, a recording of a 

multi-speaker conversation must necessarily include back- 

ground noise, be limited by the acoustics of the venue, and 

include instances of simultaneous speakers. These factors 

result in lower transcription quality, which reduces the use- 

fulness of such a transcription. Also, while a human-per- 

formed transcription achieves the highest accuracy with 

multi-speaker audio, it is prohibitively expensive in many 

applications. Accordingly, it would be an advance in the state 

of the art to provide a device, system, and method to improve 

the usefulness of a relatively low quality STT transcription so 

it is nearly as useful as a high quality human-performed 
transcription by leveraging the corresponding audio. 

[0007] An individual participating in a multi-speaker con- 

versation often takes notes of the conversation. These notes 

serve to capture highlights of the conversation, but can also 

include information that is relevant to the conversation, but 

which is not included in the audio record, such as the indi- 
vidual’s thoughts, ideas, observations, or follow-up points. 

This extra information is often very valuable after the con- 
versation. 

[0008] Conversations, therefore, generally contain at least 

two types of information and, in some cases, at least four 

types. The first and second types are the audio of the conver- 

sation and the notes taken by an individual, respectively. The 

third is the transcribed text. And, the forth is video taken 
during the conversation, which may be of, for example, the 

conversation participants or a computer display shown during 

the conversation. While these types all relate to the conversa- 

tion, they contain different information, with different 

aspects, and in different forms. When referring back to the 

conversation at a later time, it is somewhat difficult, tedious, 
or impossible to recreate the full picture of the conversation 

by determining, for a given time, the specific information 

from the different types of information. Accordingly, it would 

be an advance in the state of the art to provide a device, 

system, and method to capture multiple aspects of spoken 

audio, including audio, notes, transcribed text, and video and 

present them in a temporally synchronized fashion. 

[0009] Presentations, in addition to including a verbal ele- 

ment, often include a document of some type to serve as a 

visual aid. This document is generally in electronic form and 

often made available to the attendees before the presentation. 

Attendees often take notes on the document in printed or 

electronic form. The notes generally represent highlights of 

the verbal content that is not in the document. While taking 

notes, the attendee may lose focus on the verbal content and 

miss parts of the conversation. Also, there may be important 

verbal aspects that an attendee fails to capture. 

[0010] Accordingly, it would be an advance in the state of 

the art to provide a device, system, and method to enable an 

attendee to capture and temporally associate, in real time, the 

audio of a presentation, the presentation document, and the 

presentation notes and an interface to interactively present 

this content in a temporally synchronized fashion. 

[0011] The approaches described in this background sec- 

tion are those that could, but have not yet necessarily, been 

conceived or pursued. Accordingly, inclusion in this section 
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should not be viewed as an indication that the approach(es) 
described is prior art unless otherwise indicated. 

SUMMARY OF THE INVENTION 

[0012] A method for capturing and temporally synchroniz- 
ing different aspect of a conversation is presented. The 
method includes receiving an audible statement, receiving a 

note temporally corresponding to an utterance in the audible 
statement, creating a first temporal marker comprising tem- 
poral information related to the note, transcribing the utter- 
ance into a transcribed text, creating a second temporal 
marker comprising temporal information related to the tran- 
scribed text, temporally synchronizing the audible statement, 

the note, and the transcribed text. Temporally synchronizing 
comprises associating a time point in the audible statement 
with the note using the first temporal marker, associating the 
time point in the audible statement with the transcribed text 
using the second temporal marker, and associating the note 
with the transcribed text using the first temporal marker and 
second temporal marker. 
[0013] An electronic device is also presented. The elec- 
tronic device comprises a means to capture a recording from 
an audible statement, a user interface configured to accept a 
note temporally corresponding to an utterance in the record- 
ing, a speech-to-text module configured to convert the utter- 

ance to a transcribed text, an utterance maker associated with 
the utterance, wherein the utterance marker comprises tem- 
poral information related to the utterance, and a note marker 
associated with the note. The note marker comprises temporal 
information related to the note, and a computer accessible 
storage for storing the recording, the transcribed text, the 

utterance marker, the note, the note marker. The note is tem- 
porally synchronized with the recording using the note 
marker, the recording is temporally synchronized with the 
transcribed text using the utterance marker, and the tran- 
scribed text is temporally synchronized with the note using 
the utterance marker and the note marker. 

[0014] A system to capture and synchronize aspects of a 
conversation is also presented. The system comprises a 

microphone configured to capture a first recording of an 

audible statement, an electronic device in communication 
with the microphone, wherein the electronic device com- 

prises a user interface configured to accept a first note tem- 

porally corresponding to an utterance in the first recording, 

and a computer readable medium comprising computer read- 

able program code disposed therein. The computer readable 

program code comprises a series of computer readable pro- 

gram steps to effect receiving the first recording, receiving a 

first note temporally corresponding to an utterance in the first 

recording, creating a first temporal marker comprising tem- 

poral information related to the first note, transcribing the 

utterance into a transcribed text, creating a second temporal 

marker comprising temporal information related to the tran- 

scribed text, and temporally synchronizing the first recording, 

the first note, and the transcribed text. The temporally syn- 

chronizing comprises associating a time point in the first 

recording with the first note using the first temporal marker, 

associating the time point in the first recording with the tran- 

scribed text using the second temporal marker, and associat- 

ing the first note with the transcribed text using the first 

temporal marker and second temporal marker. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] Implementations will become more apparent from 

the detailed description set forth below when taken in con- 

junction with the drawings, in which like elements bear like 

reference numerals. 

[0016] FIG. 1 is a diagram depicting an exemplary system 
to capture and temporally associate various aspects of a spo- 

ken audio event; 
[0017] FIG. 2 is a block diagram depicting an exemplary 

general purpose computing device capable of capturing vari- 
ous aspects of a spoken audio event; 

[0018] FIG. 3 is a representation of a exemplary recording 

UI to access synced audio, notes, and transcription; 

[0019] FIG. 4 is a flowchart depicting an exemplary method 

of capturing and temporally associating multiple aspects of a 

conversation using near real-time transcription; 

[0020] FIG. 5 is a flowchart depicting another exemplary 

method of capturing and temporally associating multiple 

aspects of a conversation using batch transcription process- 

ing; 

[0021] FIG. 6 is a flowchart depicting a method of playback 

of temporally synchronized content; 

[0022] FIG. 7 is a schematic of multiple coordinated 

devices for capturing the same or different aspects of the same 

conversation; 
[0023] FIG. 8 is a flowchart depicting an exemplary method 

of correcting a low quality transcript; 
[0024] FIGS. 9(a)-9(c) is a representation of a exemplary 

UI to correct a low quality transcript; 

[0025] FIG. 10 is a schematic of a exemplary system that 

enables consuming various aspects of a conversation on a 

different device than was used to capture the aspects of the 

conversation; and 
[0026] FIG. 11 is another schematic of multiple coordi- 

nated devices for capturing the same or different aspects of 

the same conversation. 

DETAILED DESCRIPTION 

[0027] This invention is described in preferred embodi- 

ments in the following description with reference to the Fig- 

ures, in which like numbers represent the same or similar 

elements. Reference throughout this specification to "one 

embodiment," "an embodiment," or similar language means 

that a particular feature, structure, or characteristic described 

in connection with the embodiment is included in at least one 
embodiment of the present invention. Thus, appearances of 

the phrases "in one embodiment," "in an embodiment," and 

similar language throughout this specification may, but do not 

necessarily, all refer to the same embodiment. 

[0028] Referring to FIG. 1, a diagram depicts an exemplary 

system 100 to capture various aspects of a spoken audio event. 

Multiple individuals, 110, 112, 114, emit spoken audio con- 

tent, 120, 122, 124, respectively while engaged in a conver- 

sation. During the conversation, individual 110 captures 

notes relating to, associated with, or otherwise triggered by 

the conversation, on a electronic device 130. The electronic 
device is capable of receiving text from the individual 110 and 

stores the text along with the specific time in which it was 

received. The electronic device is also capable of capturing 

the spoken audio content emitted from individuals 110, 112, 

and 114 and stores the audio with the specific time in which is 

was recorded. In one embodiment, the electronic device 130 
temporally synchronizes the received text and the recorded 

audio. 

[0029] For purposes of clarity, "temporally synchronized" 

as used herein, means using temporal information in temporal 

markers, such as a relative timestamp, an absolute timestamp, 

or other information that serves as an indication of when the 

text was entered or the audio received, to associate an element 
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in the received text, such as a word, with a particular portion 

or point in the audio recording, and vise versa. The temporally 

synchronized audio and text can readily be display on a com- 

puting device. For purposed of clarity, a relative timestamp is 

a timestamp on a relative scale. For example, for a recording 

10 minutes in duration, timestamps relative to the recording 

would have values from 0:00 to 10:00. In comparison, an 

actual timestamp would contain an actual time value (or data 

& time value), such as Jan. 28 08:38:57 2012 UTC, irrespec- 

tive to the audio or video recording to which it is being 

temporally synchronized. Another example of an actual 

timestamp uses Unix time, or a similar scheme, which is a 

value representing the number of seconds from 00:00:00 

UTC on Jan. 1, 1970 and is not a relative timestamp for 

purposes of this disclosure because it is not relative to the 

audio or video to which it is being temporally synchronized. 

[0030] For purposes of clarity, an "utterance" as used 

herein, means a single sound that is the smallest unit of 

speech. A single utterance may be a full word (ex: "a") or 

simply a portion of a word (the "rah" sound in red). 

[0031] While the embodiment in FIG. 1 depicts three 

speakers (110, 112, 114) and one note-taker (110), any num- 

ber of individuals may be speakers only, any number may be 

note-takers only, and any number may be both speakers and 

note-takers. For example, in a presentation setting, a single 

speaker emits audio content to any number of audience mem- 

bers who are capturing notes during the presentation. For 

another example, during an interview, there may be a single 

speaker and a single note taker. For yet another example, in a 

business meeting, there may be an equal number of speakers 

and note-takers. 

[0032] The electronic device 130 is capable of receiving 

audio during the conversation. In one embodiment, the audio 

is captured by a microphone integrated or otherwise attached 

to the electronic device 130. In one embodiment, the audio is 
captured by a microphone on a separate device that is in data 
communication with the electronic device 130 using any 

wired or wireless data communication protocols, including 

without limitation Wi-FiTM, Bluetooth®, cellular technology, 

or technologies equivalent to those listed herein that allow 

multiple devices to communicate in a wired or wireless fash- 

ion. 

[0033] The individual 110 enters notes on the electronic 

device 130. In one embodiment, the notes consist of textual 
information entered into the electronic device 130 during the 

conversation. In one embodiment, the notes consist of one or 
more bookmarks (i.e., a generic marker) entered into the 

electronic device 130 during the conversation. In one embodi- 

ment, the notes consist of one or more tags that stand for a 

particular meaning (i.e., a specific marker), such as "Impor- 

tant", "To Do", or "Follow up" entered into the electronic 

device 130 during the conversation. In one embodiment, the 

notes consists of drawing elements, such as lines, circles, and 

other shapes and figures, entered into the electronic device. In 

one embodiment, the notes consist of a combination of textual 
information, bookmarks, tags, and drawing elements entered 

into the electronic device 130 during the conversation. 

[0034] The audio recording and associated temporal infor- 

mation is transmitted to an audio server 132 as indicated by 

arrow 134. In one embodiment, the transmission 134 is over 

a wired connection using any proprietary or open wired com- 
munication protocol, such as, without limitation, Ethernet. In 

one embodiment, the transmission 134 is over a wireless 

connection using any propriety or open wireless communi- 
cation protocol, such as without limitation Wi-FiTM or Blue- 

tooth®. 

[0035] In one embodiment, the audio server is a general 

purpose computing device running speech-to-text ("STT") 

software and capable of two way communication. In one 

embodiment, the audio server 132 is part of the electronic 

device 130 and may be implemented as software running on 
generic hardware or implemented in specialty hardware, such 

as without limitation a micro device fabricated specifically, in 

part or in whole, for STT capability. In other embodiments, 

the audio server 132 is separate and distinct from the elec- 

tronic device 130. For example, the audio server may be 

hosted on a server connected to the internet or may be hosted 

on a second electronic device. 

[0036] After receiving the audio recording and associated 

temporal information, the audio server 132 converts the audio 

into text ("transcribed text") and assigns temporal informa- 

tion to each "element" of the transcribed text using the 

received temporal information. In different embodiments, an 

"element" may be a paragraph, a sentence, a word, an utter- 

ance, or a combination thereof. For example, in one embodi- 

ment, each word of the transcribed text is assigned temporal 

information. In another embodiment, each letter of the tran- 
scribed text is assigned temporal information. In yet another 

embodiment, a larger group of words in the transcribed text, 

such as a sentence, paragraph, or page, is assigned temporal 

information. 

[0037] The transcribed text and associated temporal infor- 

mation is transmitted back to the electronic device 130 as 

indicated by arrow 136. In one embodiment, the transmission 

136 includes a network, such as a private network or the 

Internet. In one embodiment, the transmission 136 is over a 
wired connection using any proprietary or open wired com- 

munication protocol, such as Ethernet. In one embodiment, 

the transmission 134 is over a wireless connection using any 

propriety or open wireless communication protocol, such as, 

without limitation, Wi-FiTM, Bluetooth®, or IrDA. 

[0038] The electronic device temporally synchronizes the 

audio recording, the notes, and the transcribed text using the 

temporal information associated with each. The electronic 

device presents a user interface (UI) to enable a user to inter- 

act with the various temporally synchronized aspects of the 

conversation. 

[0039] In one embodiment, the electronic device 130 is 
capable of receiving a video during the conversation. In one 

embodiment, the video is captured by a camera integrated 

into the device. In one embodiment, the video is captured 

from a camera integrated into a second device that is in data 

communication with the electronic device 130 using any 

wired or wireless data communication protocols. As with the 

audio recording, temporal information, such as the specific 

time each portion of the video was recorded, is captured along 

with the video. The video recording is then temporally syn- 

chronized with the other aspects of the conversation (i.e., one 

or more of the audio recording, the notes, and the transcribed 

text). In one embodiment, the electronic device temporally 

synchronizes the audio recording, the notes, the transcribed 

text, and the video recording using the temporal information 

associated with each. The electronic device 130 presents a 

user interface (UI) to enable a user to interact with the various 
temporally synchronized aspects of the conversation. 

[0040] In one embodiment, the electronic device 130 is 
capable of receiving a presentation or other document before 
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the conversation. The audio recording is temporally synchro- 
nized with the presentation by, in one embodiment, noting the 

portion of the presentation viewed or interacted with on the 

electronic device 130 during the conversation. 

[0041] For example, with regards to a presentation at a 

conference or meeting, the presentation may be received by 

the electronic device before, or at the start of, the presentation. 

As the electronic device records the audio portion of the 

presentation, temporal information is gathered as the attendee 

interacts with the presentation. For instance, as the attendee 

switches pages to following along with the speaker, a times- 

tamp is associated with the page change. 

[0042] In another instance, an attendee may indicated par- 
ticular elements on a given page of the presentation that are 

relevant to the audio being captured. For example, as an 

image on page 4 of a given presentation is being discussed by 

the speaker, the attendee may select the image on the elec- 

tronic device to create a timestamp. As another example, the 
attendee may select a particular bullet point, sentence, para- 

graph or word, that is being discussed by the speaker to create 

a timestamp. 

[0043] Associating timestamps with individual elements in 

the presentation (or document) enables the audio portion of 

the presentation to be temporally synchronized with the pre- 

sentation materials. In certain embodiments, in addition to 
temporally associating elements of the presentation with the 

presentation audio, the attendee can also add text that can be 

temporally synchronized with the audio. As such, the term 

"note" can be broadly defined as (i) any interaction by the user 

with the electronic device that is given a timestamp and (ii) 

any data received by the electronic device that is given a 

timestamp. As such, user notes includes without limitation, 

recording audio, entering a text note, entering a drawing, 

entering a tag, entering a bookmark, selecting an element of a 

presentation or document (for example, without limitation, a 

word, sentence, paragraph, bullet point, picture, or page), 

recording a video, or capturing a picture. 

[0044] In other embodiment, the portion of the presentation 

being shown by the presenter is communicated to the elec- 

tronic device 130 by the presentation device (not shown in 

FIG. 1). In such an embodiment, some temporal information 

(i.e., timestamps) relating to, for example, changing pages 

and advancing between presentation elements, are provided 

by the speaker and received by the attendee’s electronic 

device from another device in communication with the 
attendee’s electronic device. 

[0045] The user notes are temporally synchronized with the 

presentation by, in one embodiment, matching the user note 

with the portion of the presentation viewed (or displayed by 

the presenter) at the time the note was taken. The transcribed 

text is temporally synchronized with the presentation by, in 

one embodiment, matching the temporal information on the 

audio recording associated with the transcribed text that 

matches the portion of the presentation viewed, interacted 

with, and/or displayed by the presenter while the audio 

recording was taken. 

[0046] Referring to FIG. 2, a block diagram of a exemplary 
electronic device 200 is depicted. In one embodiment, the 

electronic device 200 is a mobile computing device, such as a 

smart phone (i.e., iPhone), a tablet computing device (i.e., an 

iPad), or a netbook. In one embodiment, the electronic device 
200 is a general purpose computer, such as a desktop or laptop 
computer. A processor 202 is in communication with com- 

puter readable medium 204. The computer readable medium 

204 contains computer readable/writable storage 206 (i.e., 

computer accessible storage). The storage 206 can be used to 

store digital representations of various aspects of a conversa- 

tion, such as an audio recording, a video recording, notes, 

transcribed text, and translated text as well as associated 
metadata, such as without limitation, tag(s), or bookmark(s). 

The storage 206 can also be used to store temporal informa- 

tion associated with various aspects of the conversation, such 

as without limitation, timestamps. 

[0047] The computer readable medium 204 also contains 

computer readable program code 208. The computer readable 

program code 208 includes instructions for the processor 202. 

The processor 202 reads the computer readable program code 

208 and executes the instructions contained therein. In differ- 
ent embodiments, the program code 208 includes the instruc- 

tions for performing the method steps described herein. 

[0048] An input/output subsystem 210 is coupled to pro- 

cessor 202. The input/output subsystem 210 provides a two- 

way data communication link between the processor 202 and 

various devices. The display 212 is coupled to the input/ 

output subsystem 210. The display is an output device that 

displays visual information. 

[0049] The microphone 214 is coupled to the input/output 

subsystem 210. The microphone 214 is an input device that 

collects audio information from the environment. In one 
embodiment, microphone 214 is a unidirectional micro- 

phone. In one embodiment, microphone 214 is an omnidirec- 

tional microphone. In one embodiment, microphone 214 is 

integrated into the device 200. In one embodiment, micro- 

phone 214 is separate from the device 200, but in data com- 

munication with the device 200. 

[0050] The human interface device (HID) 216 is coupled to 

the input/output subsystem 210. The HID 216 in an input 

device that allows an individual to enter data, such as text, 
bookmarks, notes, drawings and other non-audible informa- 

tion. In one embodiment, the HID 216 is a traditional key- 

board or a mouse and keyboard combination. In one embodi- 

ment, the HID 216 is a touch sensor that is coupled to the 

display 212 to receive input from the user’s finger(s). In one 

embodiment, the HID 216 is a surface capable of receiving 

input information from a stylus. In one embodiment, HID 216 

is separate from the device 200, but in data communication 

with the device 200. 

[0051] The camera 218 is coupled to the input/output sub- 

system 210. The camera 218 is an input device that collects 

visual information from the environment. In one embodi- 

ment, camera 218 is integrated into the device. In one 

embodiment, camera 218 is separate from the device 200, but 

in data communication with the device 200. 

[0052] The speaker 220 is coupled to the input/output sub- 

system 210. The speaker 220 is an output device that broad- 

casts audio content. In one embodiment, the speaker 220 is 

monaural. In one embodiment, the speaker 220 is stereo. In 

one embodiment, the speaker 220 includes one speaker. In 

one embodiment, the speaker 220 includes multiple speakers. 

[0053] A communications subsystem 226 is coupled to the 

processor 202. The communications subsystem 226 provides 

a two-way communication link between the processor and 

one or communication devices. In some embodiments, an 
Ethernet module 221 is coupled to communications sub- 

system 226. The Ethernet module 221 transfers data via a wire 

to a network, such as a private network or the Internet. In some 

embodiments, antenna 222 is coupled to communications 
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subsystem 226. The antenna 222 enables the communications 

subsystem 226 to transfer data using a wireless data protocol. 

[0054] A location subsystem 228 is coupled to the proces- 

sor 202. The location system 228 transfers data based on the 

physical location of the electronic device 200. In one embodi- 

ment, the location subsystem can approximate the physical 

location of the device by using internet-based location ser- 

vices, which use IP address, router or access point identity, or 

other non-GPS technology to approximate the location of the 
device. 

[0055] A GPS module 224 is coupled to the location sub- 

system 228. The GPS module 224 provides the location sub- 

system 228 with location information based off signals from 

an array of global positioning satellites. 

[0056] Each block represents a function only and should 

not be interpreted to suggest a physical structure. Multiple 

blocks may be combined into one or more physical devices, or 

into the processor itself, or each block may be separated into 

multiple physical devices. Some block may be absent from 

some embodiments. Additionally, the recited modules are not 

intended to be limiting as additional modules may be 

included into the electronic device 200. 

[0057] Referring to FIG. 3, a representation of an exem- 

plary user interface (UI) 330 to access temporally synchro- 

nized audio, notes, and transcribed text is depicted. A note 

window 302 displays notes received during a conversation 

involving one or more speakers. For clarity, the "conversa- 
tion" includes any spoken audio, including dictation audio, 

where a single person speaks and takes notes for later tran- 

scription. In one embodiment, the notes in note window 302 

include textual information 306, tags 308, bookmarks 309 

(i.e., generic tags), drawings 311, or a combination thereof. 

[0058] In one embodiment, a margin 304 displays the 

timestamp (i.e., the time in hours:minutes:seconds from the 

start of the audio recording played at actual speed) for the first 

text element on the line. In different embodiments, the text 
element is a word, letter, sentence, or paragraph. The margin 

304 provides, at a glance, temporal information relating to the 

textual information 306 in the note window 302. 

[0059] A transcribed text window 310 displays the tran- 

scribed text 312 related to the conversation. In one embodi- 

ment, the first text element on each line of the transcribed text 

312 corresponds to the timestamp in margin 304. 

[0060] In one embodiment, a toolbar 314 contains record- 
ing controls 316. The recording controls 316 activate or deac- 

tivate the system to capture various aspects of the conversa- 

tion. In one embodiment, when the system is inactive, the 

recording control 316 displays "Record" to active the system. 

In one embodiment, when the system is active, the recording 

control 316 displays "Stop" to deactivate the system. 

[0061] Toolbar 314 contains audio tags (ex: 318 and 320). 

In one embodiment, the audio tags 318 and 320 are predeter- 

mined by the system. In one embodiment, the audio tags 318 

and 320 are accepted by the user and displayed in toolbar 314. 

When an audio tag 318,320 is selected, the text marked with 

the tag is highlighted in the note window 302 (ex: tag 308, 
corresponding to a selection of audio tag 320), and the tran- 

scribed text window 310, (ex: 324, indicating the word spo- 

ken when the audio tag 320 was selected to generate tag 308), 

and the time(s) corresponding to tag are highlighted in the 

audio progress bar 322 (ex: 326, indicating the point on the 
timeline of the conversation when the audio tag 320 was 

selected). 

[0062] A playback control bar 328 includes information 

relating to the audio recording. Control buttons 330 enable 

playing, stopping, rewinding, and forwarding the audio 
recording. A current position indicator 332 indicates the cur- 

rent playback location of the audio. An indicator 334 displays 

the current playback location of the audio in hours:minutes: 

seconds. An indicator 336 displays the full length of the audio 

recording in hours:minutes: seconds. Tag/bookmark indicator 
326 indicates the location in the audio recording of a tag or 

bookmark. A playback marker 338 indicates the location in 

the textual information 306 in the note window 302 for the 

current playback location in the audio recording. A playback 

marker 340 indicates the location in the transcribed text 312 

in the transcribed text window 310 for the current playback 

location in the audio recording. 

[0063] Referring to FIG. 4, a flowchart 400 of an exemplary 

method of capturing and temporally associating multiple 

aspects of a conversation using near real-time transcription is 

depicted. The method begins at 402. Audio is received and an 

audio recording begun at step 404. 

[0064] A spoken utterance (i.e., a word or portion of a 

word) is received at step 408 and stored. A timestamp corre- 

sponding to the temporal position in the audio recording 

corresponding to when the utterance was received is stored. 

[0065] A discrete note is received at step 406 and stored. In 

one embodiment, the discrete note is a single character. In one 

embodiment, the discrete note is a word. In one embodiment, 
the discrete note is a paragraph. In one embodiment, the 

discrete note is a bookmark. In one embodiment, the discrete 
note is a tag. A timestamp corresponding to the temporal 

position in the audio recording corresponding to when the 

note was received is stored. In one embodiment steps 408 and 

406 occur simultaneously. For purposes of clarity, "simulta- 

neously" means both the operation are performed by the 

method during an overlapping time period (i.e., at least one 

point between the time range spanning from the beginning 

and end of step 406 occurs within the time span ranging from 

the beginning and end of step 408). 

[0066] In one embodiment, the timestamp is offset by a 

predetermined time period before or after the actual occur- 

rence of the spoken utterance. In one embodiment, the offset 

is a time period before the actual occurrence of the spoken 

utterance to account for the delay of the user in inputting the 

note. In one embodiment, the offset is about 1 to 10 seconds 
before the actual occurrence of the spoken utterance. In one 

embodiment, the offset is 5 seconds before the actual occur- 

rence of the utterance. In one embodiment, the offset is 8 
seconds before the actual occurrence of the utterance. 

[0067] The utterances and discrete notes are temporally 

associated using the respective stored timestamps at step 410. 

In one embodiment, the temporal association is accomplished 

by creating a separate file with indexes or links to specific 

locations in the recorded audio for each utterance and each 

discrete note. 

[0068] The utterance is transcribed at step 412. In one 

embodiment, the transcription includes using STT technol- 

ogy to convert the utterance (in audio format) to text. In one 

embodiment, the transcription occurs on the same device that 

receives the audio and notes. In another embodiment, the 
transcription occurs on a device in data communications to 

the device that receives the audio and notes. 

[0069] The transcribed text is temporally associated with 

the utterance and the discrete note at step 414. In one embodi- 

ment, the temporal association is accomplished by creating a 
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separate file with indexes or links to specific locations in the 

recorded audio for each utterance and each discrete note. 

[0070] The method determines if the audio recording has 

ceased at step 416. If the method determines that the audio 

recording has not ceased, the method transitions to step 408/ 

406. If the method determines that the audio recording has 

ceased, the method transitions to step 418. The method ends 

at step 418. 

[0071] Referring to FIG. 5, a flowchart of another exem- 

plary method of capturing and temporally associating mul- 

tiple aspects of a conversation using batch transcription pro- 

cessing is depicted. The method begins at 502. Audio is 

received and an audio recording begun at step 504. 

[0072] A spoken utterance (i.e., a word) is received at step 

508. A timestamp corresponding to the temporal position in 

the audio recording corresponding to when the utterance was 

received is stored. 

[0073] A discrete note is received at step 506. In one 

embodiment, the discrete note is a single character. In one 

embodiment, the discrete note is a word. In one embodiment, 
the discrete note is a paragraph. In one embodiment, the 

discrete note is a bookmark. In one embodiment, the discrete 
note is a tag. The discrete note and a timestamp corresponding 

to the position in the audio recording where the note was 

received is stored. In one embodiment, steps 508 and 506 

occur simultaneously. 

[0074] In one embodiment, steps 508 and 506 occur at 

different points in time (i.e., occur in non-overlapping time 

periods), when, for example, the notes are received during 
subsequent playback of the recording. In one embodiment, 

the timestamp associated with the note is a relative times- 

tamp. In one embodiment, the timestamp associated with the 

note is an absolute timestamp. 

[0075] In one embodiment, the timestamp associated with 

the note is given a value as if the note were captured during the 

recording. For example, ifa text note (Text Note C) is added, 

after the recording is complete, between Text Note A with a 

timestamp of A and Text Note B with a timestamp of B, the 

timestamp of Text Note C will have a timestamp between that 

of A and B. This enables the user to organize notes added both 

during the recording and after the recording in a single time- 

line. 

[0076] In one embodiment, the timeline associated with the 
note is given a value corresponding to a time after the recod- 

ing. For example, if a text note (Text Note C) is added, after 

the recording is complete, between Text NoteA with a times- 

tamp of A and Text Note B with a timestamp of B, the 

timestamp of Text Note C will have a timestamp after that of 

both A and B, and in fact after the latest timestamp associated 

with the recording. This enables the user to separately orga- 

nize notes added during the recording with notes added after 

the conversation was complete. 

[0077] In one embodiment, the timestamp associated with 

the note is given a relative timestamp (i.e., time only, with no 

date information) consistent with when the note was added 
relative to the other captured notes. For example, ifa text note 

(Text Note C) is added, after the recording is complete, 

between Text Note A with a timestamp of A and Text Note B 

with a timestamp of B, the timestamp of Text Note C will have 

a timestamp (with time information only) between A and B. 

[0078] In another embodiment, the timestamp associated 

with the note is given the actual timestamp in which the note 

was received (i.e., the actual date/time the note was added, 
which would be a time later than the latest point in the record- 

ing). 

[0079] The utterances and discrete notes are temporally 

associated using the respective stored timestamps at step 510. 

In one embodiment, the temporal association is accomplished 

by creating a separate file with indexes or links to specific 

locations in the recorded audio for each utterance and each 

discrete note. 

[0080] The method determines if the audio recording has 

ceased at step 512. If the method determines that the audio 

recording has not ceased, the method transitions to step 508/ 

506. 

[0081] If the method determines that the audio recording 

has ceased, the method transitions to step 514. 

[0082] In one embodiment, the spoken audio is transmitted 

to a STT engine on another device for transcription by any 

wired or wireless data communication protocol at step 514. In 

one embodiment, the spoken audio is transcribed directly on 

the device by an STT engine. 

[0083] The spoken audio is transcribed by the STT engine 

at step 516. In one embodiment, the STT engine is software 

running on a computing device. In one embodiment, the STT 

engine comprises one or more individuals manually tran- 

scribing the audio. In one embodiment, the STT engine is a 

combination of a software running on a computing device and 

one or more individuals manually transcribing the audio. 

[0084] Each word in the transcribed text is temporally asso- 

ciated with the utterances and discrete notes at step 518. In 

one embodiment, the temporal association is accomplished 

by creating a separate file with indexes or links to specific 

locations in the recorded audio for each utterance and each 

discrete note. 

[0085] In one embodiment, the software-transcribed text 
contains the temporal markers that link to the audio and the 

notes and the manually transcribed text does not. The soft- 

ware-transcribed text is aligned with the manually-tran- 

scribed text by identifying matching sections across each, 

thereby permitting the temporal markers in the software- 

transcribed text to be mapped to the manually transcribed 

text. In one embodiment, the mapping includes assigning 

identical temporal markers to matching text elements across 

both texts. In one embodiment, the mapping includes 

approximating the proper placement of temporal markers for 

non-matching text based on the closest matching text ele- 

ments. This embodiment, thereby permits temporal markers 

to be added to highly accurate manual-transcribed text, 
thereby allowing the manually-transcribed text to be tempo- 

rally synchronized with the notes and/or audio recording. The 
method ends at step 520. 

[0086] Referring to FIG. 6, a flowchart of a method of 

playback of temporally synchronized audio is depicted. The 

method begins at 602. The note text is rendered at step 604. In 

one embodiment, the rendering occurs on a digital display. 

The transcribed text is rendered at step 606. In one embodi- 

ment, the transcribed text is rendered in a temporal orienta- 

tion to the note text. For example, the note text and the 

transcribed text are displayed side-by-side with the first word 

(or letter, sentence, or other element) of the note text having 

approximately the same timestamp as the first word (or letter, 

sentence, or other element) of the transcribed text. 

[0087] A command to begin playback of the audio record- 

ing is received at step 608. During playback of the audio 

recording, the method determines ifa note marker is encoun- 
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tered (i.e., a timestamp corresponding to a note element that 
matches the position in the playback of the recording) at step 

610. If the method determines that a note marker is encoun- 
tered, the method transitions to step 612. 

[0088] A visual indication in the note text having approxi- 

mately the same temporal value as the current position in the 

playback is presented at step 612. The granularity (i.e., letter, 

word, sentence, etc.) varies depending on the granularity of 

the note markers. In one embodiment, the relevant text is 
highlighted. In one embodiment, the relevant text is bolded. 

In one embodiment, the font of the relevant text is increased 
or otherwise changed. In one embodiment, the visual indica- 

tion remains on the text until the next note marker is encoun- 

tered, after which the visual indicator is removed and the text 
returned to the normal form. If the method determines that a 

note marker is not encountered, the method transitions to step 

614. 

[0089] During playback of the audio recording, the method 

determines if a transcription marker is encountered (i.e., a 

timestamp corresponding to a transcription element that 

matches the position in the playback of the recording) at step 

614. If the method determines that a transcription marker is 

encountered, the method transitions to step 616. A visual 

indication in the transcription text having the same temporal 

value as the current position in the playback is presented at 

step 616. The granularity (i.e., letter, word, sentence, etc.) 

varies depending on the granularity of the transcription mark- 

ers. In one embodiment, the relevant text is highlighted. In 

one embodiment, the relevant text is bolded. In one embodi- 

ment, the font of the relevant text is increased or otherwise 
changes. In one embodiment, the visual indication remains on 

the text until the next transcription marker is encountered, 

after which the visual indicator is removed and the text 

returned to the normal form. If the method determines that a 

transcription marker is not encountered, the method transi- 

tions to step 618. 

[0090] During playback of the audio recording, the method 

determines if a tag/bookmark marker is encountered (i.e., a 

timestamp corresponding to a tag/bookmark element that 

matches the position in the playback of the recording) at step 

618. If the method determines that a transcription marker is 

encountered, the method transitions to step 620. A visual 

indication in the note text and the transcription text having 

approximately the same temporal value as the current posi- 

tion in the playback is presented at step 616. In one embodi- 

ment, the relevant text is highlighted with the color corre- 

sponding to the assigned color of the tag/bookmark. In one 

embodiment, the relevant text is bolded. In one embodiment, 
the font of the relevant text is increased or otherwise changes. 

In one embodiment, the visual indication remains on the text 

until there is no longer a temporal overlap between the tag/ 

bookmark marker and the text, after which the visual indica- 

tor is removed and the text returned to the normal form. If the 

method determines that a tag/bookmark marker is not 

encountered, the method transitions to step 622. 

[0091] The method determines if the playback is complete 

at step 622. If the method determines that the playback is not 

complete, the method transitions to step 610. If the method 

determines that the playback is complete, the method transi- 

tions to step 624. The method ends at step 614. 

[0092] Referring to FIG. 7, a schematic 700 of multiple 

coordinated devices for capturing the same or different 

aspects of the same conversation is depicted. Multiple par- 

ticipants 702, 706, 710, and 714 engage in a conversation. In 

the depicted embodiment, there are 4 participants. In different 
embodiments, there is at least 1 participant. In other embodi- 

ments, there are more than 1 participant. 

[0093] In one embodiment, every participant speaks at dif- 

ferent points in the conversation, as indicated by symbols 

704,708,712, and 716. In other embodiments, only a portion 

of the participants engaged in the conversation speak (i.e., 

some are listeners only). 

[0094] Participant 706 uses an electronic note taking device 

726, similar to that described in FIG. 2, to enter notes during 

the conversation. In different embodiments, the notes include 
text, tags, bookmarks, or a combination thereof. The elec- 

tronic note taking device 726 is capable of capturing the audio 

(704, 708, 712, and 716) from the conversation. In one 
embodiment, the audio is captured directly by device 726. In 

one embodiment, the audio is captured by another device 

positioned near the conversation and capable of sending the 

captured audio to the device 726 by any wireless or wired 

means known in the art. 

[0095] The electronic note taking device 726 is capable of 

sending the recorded audio to a server 728 by any wireless or 

wired means known in the art, represented by signal 730. The 
recording may be sent in real time or near real time (i.e., 

streamed) or sent in its entirety after the conversation has 

concluded or the recording stopped. 

[0096] The electronic note taking device 726 is cable of 

transcribing the recorded audio. In different embodiments, 

the transcription may be performed on the device 726 or on a 

remote server, for example server 728. 

[0097] The electronic note taking device 726 is capable of 

temporally associating the discrete notes, the recording, and 

the discrete elements in the transcription text. 

[0098] A second recording device 720 is positioned to 

record the audio (704,708,712, and 716) from the conversa- 
tion. In one embodiment, the recording device 720 may be a 

device similar to the electronic note taking device 726. In one 

embodiment, the recording device 720 is a mobile computing 

device, such as a smart phone, tablet PC, netbook, laptop, 

desktop computer, iPhone, iPad, or iPod Touch. In one 

embodiment, there are multiple recording devices 720 posi- 

tioned at different locations during the conversation. 

[0099] The recording device 720 is capable of sending the 

recorded audio to a server 728 by any wireless or wired means 

known in the art, represented by signal 724. The recording 

may be sent in real time or near real time (i.e., streamed) or 

sent in its entirety after the conversation has concluded or the 

recording stopped. 

[0100] The electronic note taking device 726 is positioned 

away from the recording device 720. For example, if the 

participants are positioned around the conference table, the 

electronic note taking device 726 may be positioned in close 

proximity with individual 706, while the recording device 

720 may be centrally positioned between the speakers near 

the center of the conference table. 

[0101] As the conversation proceeds, the conversation is 

recorded on both devices 720 and 726 from different loca- 

tions. In one embodiment, the devices 720 and 726 create an 
ad hoc microphone array. In one embodiment, the two record- 

ings are sent to a server 728, as indicated by signals 724 and 

730, and processedto differentiate the individual participants. 

In one embodiment, the two recordings are processed to 

determine the relative spatial location of each speaking par- 

ticipant. In one embodiment, the relative spatial location of 

each speaking participant is determined by techniques known 
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in the art, including by comparing, for example, the relative 

volume and/or phase delay in the signals acquired by the two 

audio sources. In one embodiment, each speaking participant 

is differentiated by techniques known in the art, including by 

comparing, for example, the relative volume and/or phase 
delay in the signals acquired by the two audio sources. 

[0102] While two recording locations, as depicted in FIG. 

7, can fully differentiate multiple speakers in certain arrange- 

ments, additional recording devices at additional locations 

proximate to the speakers will increase the accuracy of the 

system to differentiate and/or locate each speaker. 

[0103] In one embodiment, the devices 720 and 726 syn- 

chronize their internal clocks to enable a precise temporal 

comparison of the two recordings, thereby increasing the 

ability to differentiate and/or locate each speaker. In one 

embodiment, the synchronization may be accomplished by a 

wired or wireless communication between the devices as 

indicated by signal 722. In one embodiment, the synchroni- 
zation may be accomplished by communication with server 

728 as indicated by signals 724 and 730. 

[0104] The information determined from processing the 

multiple audio recordings is incorporated with the temporally 

synchronized audio recording, notes, and transcribed text. 

For example, the text portions can be marked to indicate 

different speakers. In one embodiment, the multiple audio 

recordings can be utilized to increase the accuracy of the 

transcribed text. For example, one of the devices 720 or 726 

may have a relativity superior microphone or be in a position 

to better pick up the speech from a particular participant. 

Combining the higher quality portions of recordings taken 
from different devices will thereby resulting in a higher accu- 

racy transcription than with fewer recording devices. In one 

embodiment, the higher accuracy transcription (or portion of 

the transcription) is shared with each device 726 and 720. 

[0105] In some embodiments, the separate recordings from 

different devices 720 and 726 (or additional devices) of the 
same conversation are combined to improve the quality of the 

audio used by the STT engine. In one embodiment, the 

recordings are divided into corresponding, temporally match- 

ing, segments. For each set of matching segments, particular 
recording portion having the highest quality audio is used to 

create a new composite recording that is, depending on the 

original recordings, of much higher quality than any indi- 

vidual original recording. The determination of "highest 

quality" will depend on the STT technology used and/or other 
factors, such as the volume level of the audio recording, 

acoustics, microphone quality, and amount of noise in the 

recording. In one embodiment, the composite recording is 

used to create the transcription. 

[0106] In one embodiment, the separate recordings from 

different devices 720 and 726 (or additional devices) of the 
same conversation are each transcribed by an STT engine. A 

composite transcription text is derived from the individual 

results produced by the STT engine using a confidence level 

assigned to each text element by the STT enging. The com- 

posite text is produced by selecting the text element with the 

highest confidence level for each corresponding temporal 

segment across the individual transcriptions. For example, if 

in a first transcription, the text element at temporal location 

1:42 is "come" with a confidence level of 50% and in a second 

transcription, the text element at temporal location 1:42 is 

"account" with a confidence level of 95%, then the text from 
the second transcription (i.e., "account") is selected for the 

composite transcription. This embodiment is particularly 

useful in situations where, for example, each participant is 
phoning into the conversation via a conference speaker, but 
each is recording on their respective ends. In which case, the 
recorded audio spoken by a given participant that is captured 
on his own device is of higher quality than the same audio 
recorded by the other participant, on their device, over the 
conference speaker. The higher quality segments (i.e., each 
participant’s own words recorded on his own device) are 
combined into a high quality composite recording. In one 
embodiment, the high quality composite recording is shared 
with each participant in the conversation and/or used to create 
a transcription of the conversation for each participant. 
[0107] In one embodiment, the audio recordings of the 
same conversation from separate devices is matched by using 
location services (e.g., GPS) on the devices. Audio from 
multiple devices in both temporal and spatial proximity are 
thereby associated. 
[0108] In one embodiment, the audio recordings of the 
same conversation from separate devices is matched by using 
acoustic fingerprinting technology, such as for example 
SoundPrint or similar technology. Acoustic fingerprinting 
technology is capable of quickly matching different record- 
ings of the same conversation by using an algorithm. 

[0109] In one embodiment, the identification of two or 
more devices recording the same conversation, using one of 
the techniques described above or other technology capable 
of making such an identification, is performed in real time or 
near real time (i.e., while the conversation is being recorded) 
by communication with a coordinating device, such as one of 
the devices or another device or server, using any wired or 
wireless technology known in the art. In another embodiment, 
the identification is performed at some time after the conver- 
sation has been recorded. 
[0110] In one embodiment, each participant has a device 
identical or similar to electronic note taking device 726. The 
temporally synchronized notes (text, tags, and bookmarks) 
for each participant may be shared with the temporally syn- 
chronized notes (text, tags, and bookmarks) of the other par- 
ticipants for collaboration. In such an embodiment, the each 
set of temporally synchronized notes are temporally synchro- 
nized with each other set of temporally synchronized notes. 
[0111] In one embodiment, the sharing is facilitated by 
server 728. In one embodiment, the devices (e.g. 726 and 720) 
directly communicate with each other to share this informa- 
tion. In one embodiment, a composite recording, derived 
from the best portions of the individual recordings from 
devices (e.g., 720 and 726) may be temporally synchronized 
and shared with the notes and transcribed text of at least one 
participant, thereby providing a superior audio recording for 
that participant (as compared to the audio recording captures 
on that participants device). 

[0112] Referring to FIG. 8, a flowchart of an exemplary 
method of correcting a low quality transcript is depicted. The 
method begins at 802. Temporally synchronized audio, tran- 
scribed text, and the confidence level of each transcribed 
word are received at step 804. The confidence level of each 
transcribed word is determined by the STT engine using 
techniques known in the art. If the STT engine is able to 
transcribe a word with high accuracy, it is given a high con- 
fidence level. If, however, the STT is unable to transcribe the 
word with high accuracy, such as when the audio quality was 
low, there was interfering background noise, such as a rus- 
tling of paper or a cough, or multiple speakers were simulta- 
neously talking, the word is marked with low confidence. 
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[0113] The transcribed text is displayed on an electronic 

display at step 806. Each word in the transcribed text is 

marked with a visual indication of the confidence level 

assigned to the word by the STT engine. In one embodiment, 

each word with a confidence level below a certain threshold is 
given a different font. In one embodiment, the threshold level 

is 80%. 

[0114] A selection of a word (or phrase) with a low confi- 

dence level is received at step 808. The audio temporally 

synchronized with the word is played at step 810. Corrected 

text for the word (or phrase) is received at step 812. The low 

confidence word (or phrase) is replaced with the corrected 

text at step 814. 

[0115] The audio temporally synchronized with the low 

confidence word (or phrase) along with the corrected text is 

sent to the STT engine at step 816. In one embodiment, the 

STT engine uses this information as a feedback mechanism to 

increase the accuracy of future transcriptions. In one embodi- 

ment, location information from the device (e.g., GPS) is used 

to identify the location of the recording. This location infor- 

mation is used to create location profiles for the STT engine. 

For example, the acoustics of an office location will likely be 

different from the acoustics of a home location or an outdoor 

location. By adding the location information to the STT 

engine has the potential to increase the performance of the 

STT engine. 

[0116] The method determines whether the correction of 
the transcribed text is complete at step 818. If the correction 

is not complete, the method transitions back to step 808. If the 

correction is complete, the method transitions to 820. The 

method ends at 820. 

[0117] Referring to FIGS. 9(a)-9(c), a representation of an 

exemplary user interface (UI) to correct a low quality tran- 

script is depicted. Turning to FIG. 9(a), a portion of text 900 

transcribed with a STT engine is depicted. The words tran- 

scribed with high confidence (ex. 902) are displayed with 

normal font. The words transcribed with low confidence (ex. 
904, 906) are displayed in red font. 

[0118] Turning to FIG. 9(b), the phrase 904 is selected by a 

user. When selected, the audio temporally synchronized with 

the phrase 904 is played, as indicated by speaker 920. In 

another embodiment, the audio temporally synchronized 

with the phrase 904, as well as audio for a time period before 

and/or after the audio temporally synchronized with the 

phrase 904, is played. In different embodiments, the time 

period is about 0.5 second, about 1 second, about 3 seconds, 

or about 5 seconds. In different embodiments, the time period 

is between about 0.5 and about 10 seconds. In certain embodi- 

ments, the speed at which the phrase is played is variable. 

[0119] In one embodiment, an edit box 922 is provided. The 

user interprets the audio and enters corrected text in the edit 

box 922. 

[0120] The word 906 is selected by a user. When selected, 

the audio temporally synchronized with the word 906 is 

played. In one embodiment, a list 924 of potential corrections 

is provided. In various embodiments, the list is created by 

alternate results from the STT engine, by an algorithm that 

predicts the word (or phrase, as the case may be) based on a 

grammar or context analysis of the sentence, and/or by words 

(or phrases) similar to the word 906 (or phrase). The user 

selects the correct word 926 from the list 924. 

[0121] Turning to FIG. 9(c), the corrected text is shown. 

The phrase 904 has been replaced by phrase 930. The word 

906 has been replaced by word 932. The text 900 is also edited 

to add punctuation marks (ex. 934). 

[0122] Referring to FIG. 10, a schematic of an exemplary 

system that enables consuming various aspects of a conver- 

sation on a different device than was used to capture the 

various aspects of the conversation is depicted. Participants 

1002, 1006, 1010, and 1014 engage in a conversation. The 

audio 1004,1008,1012, and 1016 is recordedby an electronic 

note taking device 1020. In one embodiment, the device 1020 

is the same as the device described in FIG. 1. The device 1020 

simultaneously receives notes from the participant 1006 dur- 

ing the conversation. The recorded audio, the notes, and the 

transcribed text are temporally synchronized. 

[0123] The temporally synchronized information is sent to 

a remote system 1030 as indicated by signal 1024. In one 

embodiment, the remote system 1030 is a cloud-based or 

managed service. In various embodiments, the remote system 

1030 is a server or general purpose computer. 

[0124] A user 1018 accesses the temporally synchronized 

information from a device 1022. The temporally synchro- 

nized information is accessed from the remote system 1030 as 

indicated by signal 1026. In one embodiment, the device 1022 

is a personal computer or laptop. In one embodiment, the 

device 1022 is a mobile computing device, such as a smart 

phone, a tablet PC, or a netbook. 

[0125] The user 1018 accesses the temporally synchro- 

nized information from device 1022. The user 1018 corrects 

the transcription (by using, for example, the method and UI 

shown in FIGS. 8 and 9), summarizes the notes, and/or con- 
solidates the text/notes relating to the tags/bookmarks. 

[0126] Changes to the temporally synchronized informa- 

tion by any person (ex. 1018 or 1006) are automatically 

synchronized to all other users (ex. 1018 or 1006) by the 

remote system 1030. For example, an assistant may correct 

the transcribed text (as shown in FIGS. 8 and 9), which 
corrected text is then automatically updated on device 1020 

via remote system 1030 for participant 1006 to use. As 

another example, additional notes temporally corresponding 

to a particular point in the conversation may be edited, sum- 

marized, or added, and such changes or additions to the notes 

will be automatically updated on device 1020. 

[0127] Referring to FIG. 11, a schematic of another 

embodiment of a system using multiple coordinated devices 

for capturing the same or different aspects of the same con- 

versation is depicted. Participants 850, 852, 854, 856, 857, 

and 858 engage in a conversation. Audio is depicted by 860, 

862, 864, 866, 867, and 868. Recording devices 870, 874, 

876, and 878 are operated by 850,854,856, and 858, respec- 

tively. Each recording device 870, 874, 876, and 878 capture 

audio from a different spatial location. In one embodiment, 

the recording devices 870, 874, 876, and 878 are in data 

communication with a server 899 as indicated by signals 880, 

884,886, and 888. The data communication can be any wired 

or wireless data communication technology or protocol. In 

one embodiment, the recording devices 870, 874, 876, and 

878 are in data communication with each other (signals not 

shown in FIG. 11). In one embodiment, the devices 870,874, 
876, and 878 communicate with each other to synchronize 

their internal clocks, thereby enabling the devices to 870,874, 

876, and 878 share temporally marked data (i.e., data, such as 

notes, text and audio with associated temporal markers) 

between devices. In one embodiment, the devices 870, 874, 

876, and 878 send the recorded audio to server 899. In one 
embodiment, server 899 utilizes the multiple audio record- 
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ings of the same conversation, captured by devices 870, 874, 

876, and 878 to identify individual speakers. In one embodi- 

ment, the identity of each speakers is determined by compar- 

ing the acoustic signature of each speaker to signatures of 

known individuals. 

[0128] In one embodiment, server 899 utilizes the multiple 

audio recordings of the same conversation, captured by 

devices 870, 874, 876, and 878 to distinguish the different 

speakers participating in the conversation. While, in this 

embodiment, the actual identity of each speaker may not be 

determined, the portions of the recorded audio (and corre- 

sponding transcription) spoken by the six unique speakers 

(i.e., "speaker 1", "speaker 2", etc.) in FIG. 11 will be iden- 

tified. The speakers are distinguished by the ad hoc micro- 

phone array created by devices 870, 874, 876, and 878. Uti- 
lizing relative differences in acoustic attributes, such as phase 

shifts, volume levels, as well as relative differences in non- 
acoustic aspects, such as GPS location, between the multiple 

recordings, each individual speaker is distinguished from the 

other speakers. 

[0129] The device, system, and method described herein 

can be further enhanced with the addition of a translation 
engine. 

[0130] Referring back to FIG. 3, in one embodiment, the 

textual information 306 and/or the transcribed text 312, each 
in a first language, are translated into the a second language 

using a text-based translation engine. The text-based transla- 

tion engine accepts a first text in a first language and translates 
it to create a second text in a second language. Such engines 

are known in the art and are commercially available. 

[0131] In one embodiment, the translation engine is on the 

same electronic device that accepts the textual information 

306. In another embodiment, the translation engine is on 

another device in communication with the electronic device 

that accepts the textual information 306, such communication 

implemented by any wired or wireless technology known in 

the art. 

[0132] In one embodiment, the UI 300 displays the textual 

information 306 in either the first or second language along 

with the transcribed text 312 in either the first or second 

language. The text in the second language (i.e., the translated 

text) is temporally synchronized in the same manner as the 

text in the first language (i.e., the timestamps for each word or 

phrase in the first language are applied to the translated word 

or phrase in the second language). 

[0133] The translated text is an additional aspect of a con- 

versation, along with the recorded audio, notes, and video, all 

of which may be temporally synchronized as described in this 
application. In one embodiment, the translated text, either 

notes, transcription, or both, is shared in real time or near real 

time with other participants in the conversation. As such, this 

provides a multi-language collaboration tool useful for inter- 

national meetings or presentations. A first user of the elec- 

tronic device represented in FIG. 3, who is listening to a 

speaker in a first language (ex: English) would be presented 

with a transcription of the speaker’s speech, where the tran- 

scription is translated into a second language (ex: Mandarin). 
In addition, the notes taken in English by a second user would 

also be translated and presented to the first user in Mandarin. 

Additional notes taken in Mandarin by the first user would, in 

turn, be translated and presented to the second user. As such, 

the temporally synchronized information coupled with real 

time, near real time, or delayed transcription as described 

herein would be a very useful communication and collabora- 

tion tool for multi-lingual speeches, presentations, confer- 
ences, conversations, meetings, and the like. 

[0134] The described features, structures, or characteristics 
of the invention may be combined in any suitable manner in 
one or more embodiments. In the following description, 
numerous specific details are recited to provide a thorough 
understanding of embodiments of the invention. One skilled 
in the relevant art will recognize, however, that the invention 
may be practiced without one or more of the specific details, 
or with other methods, components, materials, and so forth. 
In other instances, well-known structures, materials, or 
operations are not shown or described in detail to avoid 
obscuring aspects of the invention. 

[0135] Electronic devices, including computers, servers, 
cell phone, smart phone, and Internet-connected devices, 
have been described as including a processor controlled by 
instructions stored in a memory. The memory may be random 
access memory (RAM), read-only memory (ROM), flash 
memory or any other memory, or combination thereof, suit- 
able for storing control software or other instructions and 
data. Some of the functions performed by these electronic 
devices have been described with reference to flowcharts 
and/or block diagrams. Those skilled in the art should readily 
appreciate that functions, operations, decisions, etc. of all or 
a portion of each block, or a combination of blocks, of the 
flowcharts or block diagrams may be implemented as com- 
puter program instructions, software, hardware, firmware or 
combinations thereof. Those skilled in the art should also 
readily appreciate that instructions or programs defining the 
functions of the present invention may be delivered to a 
processor in many forms, including, but not limited to, infor- 
mation permanently stored on non-writable storage media 
(e.g. read-only memory devices within a computer, such as 
ROM, or devices readable by a computer I/O attachment, 
such as CD-ROM or DVD disks), information alterably 
stored on writable storage media (e.g. floppy disks, remov- 
able flash memory and hard drives) or information conveyed 
to a computer through communication media, including 
wired or wireless computer networks. In addition, while the 
invention may be embodied in software, the functions neces- 
sary to implement the invention may optionally or alterna- 
tively be embodied in part or in whole using firmware and/or 
hardware components, such as combinatorial logic, Applica- 
tion Specific Integrated Circuits (ASICs), Field-Program- 
mable Gate Arrays (FPGAs) or other hardware or some com- 
bination of hardware, software and/or firmware components. 

[0136] While the invention is described through the above- 
described exemplary embodiments, it will be understood by 
those of ordinary skill in the art that modifications to, and 
variations of, the illustrated embodiments may be made with- 
out departing from the inventive concepts disclosed herein. 
For example, although some aspects of a method have been 
described with reference to flowcharts, those skilled in the art 
should readily appreciate that functions, operations, deci- 
sions, etc. of all or a portion of each block, or a combination 
of blocks, of the flowchart may be combined, separated into 
separate operations or performed in other orders. Moreover, 
while the embodiments are described in connection with vari- 
ous illustrative data structures, one skilled in the art will 
recognize that the system may be embodied using a variety of 
data structures. Furthermore, disclosed aspects, or portions of 
these aspects, may be combined in ways not listed above. 
Accordingly, the invention should not be viewed as being 
limited to the disclosed embodiment(s). 

IPR2026-00461
Zoom Communication, Inc. Ex. 1008

Page 22 of 24



US 2012/0245936 A1                                                Sep. 27, 2012 

11 

What is claimed is: 

1. A method performed by a device, comprising: 

receiving an audible statement; 

receiving a note temporally corresponding to an utterance 

in said audible statement; 
creating a first temporal marker comprising temporal infor- 

mation related to said note; 
transcribing said utterance into a transcribed text; 

creating a second temporal marker comprising temporal 

information related to said transcribed text; 
temporally synchronizing said audible statement, said 

note, and said transcribed text, comprising: 

associating a time point in said audible statement with 

said note using the first temporal marker; 

associating said time point in said audible statement 

with said transcribed text using said second temporal 

marker; and 
associating said note with said transcribed text using the 

first temporal marker and second temporal marker. 

2. The method of claim 1, wherein said note is selected 
from the group consisting of text, a drawing, a tag, a book- 

mark, an element in a document, a picture, and a video. 
3. The method of claim 1, wherein creating said first tem- 

poral marker comprises: 

capturing a time in which the first note was received; and 

subtracting an offset from said time to create the first tem- 

poral marker, wherein said offset is between 1 and 10 

seconds. 

4. The method of claim 1, further comprising: 

receiving a second note temporally corresponding to said 

utterance; 
creating a third temporal marker comprising temporal 

information related to said second note; and 
wherein said temporally synchronizing further includes 

said second note and further comprises associating said 

time point in said audible statement with said second 

note using said third temporal marker. 

5. The method of claim 1, further comprising: 

translating said utterance into a translated text; 

creating a third temporal marker comprising temporal 

information related to said translated text; and 
wherein said temporally synchronizing further includes 

said translated text and further comprises associating 

said time point in said audible statement with said trans- 

lated text using said third temporal marker. 

6. The method of claim 1, further comprising: 

displaying a representation of an audible statement with a 

temporal indicator, wherein the temporal indicator is a 

visual representation of a playback position; 

displaying said transcribed text alongside said note; 

receiving a play command; 

playing the audible statement; 

updating the temporal indicator; 

visually indicating the note when said playback position 

matches said first temporal marker; and 

visually indicating the transcribed text when said playback 

position matches said second temporal marker. 

7. The method of claim 1, wherein said receiving an 

audible statement comprises receiving an audible statement 

along with video associated with said audible statement. 

8. An electronic device comprising: 

a means to capture a recording from an audible statement; 

a user interface configured to accept a note temporally 

corresponding to an utterance in said recording; 

a speech-to-text module configured to convert said utter- 

ance to a transcribed text; 

an utterance maker associated with said utterance, wherein 
the utterance marker comprises temporal information 

related to said utterance; 

a note marker associated with said note, wherein the note 
marker comprises temporal information related to said 

note; and 
a computer accessible storage for storing the recording, the 

transcribed text, the utterance marker, the note, the note 

marker, wherein: 
the note is temporally synchronized with the recording 

using the note marker; 

the recording is temporally synchronized with the tran- 

scribed text using the utterance marker; and 

the transcribed text is temporally synchronized with the 

note using the utterance marker and the note marker. 

9. The electronic device of claim 8, wherein said means is 
a microphone on said electronic device or a microphone on a 

second device in data communication with said electronic 
device. 

10. The electronic device of claim 8, wherein said speech- 

to-text module is configured to send said recording to a server 

and receive said transcribed text from said server. 

11. The electronic device of claim 10, wherein said tran- 
scribed text was the result of a second recording captured by 

a second electronic device, wherein said recording and said 

second recording are of the same audible statement. 

12. The electronic device of claim 8, further comprising a 

translation module configured to convert said utterance to a 

translated text. 

13. The electronic device of claim 10, wherein the note is 
selected from the group consisting of text, a drawing, a tag, a 

bookmark, an element in a document, a picture, and a video. 

14. A system to capture and synchronize aspects of a con- 

versation, comprising 

a microphone configured to capture a first recording of an 

audible statement; 

an electronic device in communication with said micro- 
phone, wherein the electronic device comprises a user 

interface configured to accept a first note temporally 

corresponding to an utterance in said first recording; and 

a computer readable medium comprising computer read- 

able program code disposed therein, the computer read- 

able program code comprising a series of computer 

readable program steps to effect: 

receiving said first recording; 

receiving a first note temporally corresponding to an 

utterance in said first recording; 

creating a first temporal marker comprising temporal 

information related to said first note; 

transcribing said utterance into a transcribed text; 

creating a second temporal marker comprising temporal 

information related to said transcribed text; and 

temporally synchronizing said first recording, said first 

note, and said transcribed text, comprising: 

associating a time point in said first recording with 

said first note using the first temporal marker; 

associating said time point in said first recording with 

said transcribed text using said second temporal 

marker; and 

associating said first note with said transcribed text 

using the first temporal marker and second tempo- 

ral marker. 

IPR2026-00461
Zoom Communication, Inc. Ex. 1008

Page 23 of 24



US 2012/0245936 A1                                                Sep. 27, 2012 

12 

15. The system of claim 14, further comprising: 

a server in data communication with said electronic device; 
and 

a second microphone in communication with a second 

electronic device configured to capture a second record- 
ing of said audible statement, wherein said transcribing 

said utterance comprises: 

evaluating the audio quality of the first recording and the 
second recording; 

selecting, from the first recording and the second record- 

ing, a best recording that will produce the most accu- 

rate transcribed text with respect to the audible state- 

ment; and 
transcribing the best recording to create the transcribed 

text. 
16. The system of claim 15, wherein said transcribing said 

utterance is performed on said server. 

17. The system of claim 14, wherein: 

said computer readable program steps further include 

translating said utterance into a transcribed text; and 

said temporally synchronizing further includes said trans- 

lated text and further comprises associating said time 

point in said first recording with said translated text 

using said third temporal marker. 

18. The system of claim 14, further comprising a second 

electronic device comprising a user interface configured to 

accept a second note temporally corresponding to an utter- 

ance in said first recording, wherein: 

said computer readable program steps further include: 

receiving said second note; and 

receiving a third temporal marker comprising temporal 

information related to said second note; and 
said temporally synchronizing further includes said second 

note and further comprises associating said time point in 

said first recording with said second note using said third 

temporal marker. 

19. The system of claim 14, wherein the first note is 

selected from the group consisting of text, a drawing, a tag, a 

bookmark, an element in a document, a picture, and a video. 

20. The system of claim 14, wherein said receiving said 

first recording comprises receiving both audio and video of 

said audible statement. 
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