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AUTOMATED POPULATION OF ELECTRONIC RECORDS

CROSS-REFERENCE TO RELATED APPLICATIONS

This application claims priority to and the benefit of United States utility patent
application no. 15/612,644, filed June 2, 2017, entitted AUTOMATED POPULATION OF
ELECTRONIC RECORDS, which is incorporated herein in its entirety.

FIELD
The embodiments discussed herein are related to automated population of electronic

records.

BACKGROUND

Communication systems allow participants in different locations to communicate. The
communication media used by different communication systems may vary. For example, in
some circumstances, communication media in a communication system may be written, audio,
video, or some combination thereof. Sometimes, records may be generated based on
communications between individuals. For example, information shared between a first
individual and a second individual may be memorialized in a record by the first individual,
the second individual, or another individual that is part of the communication between the first
individual and a second individual.

The subject matter claimed herein is not limited to embodiments that solve any
disadvantages or that operate only in environments such as those described above. Rather, this
background is only provided to illustrate one example technology area where some

embodiments described herein may be practiced.

SUMMARY

A computer-implemented method to populate an electronic record based on
communications between two people may include generating, using a processing system, first
transcript data of first audio of a first speaker during a conversation between the first speaker

and a second speaker. The first transcript data may be a transcription of the first audio. The
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method may also include generating, using the processing system, second transcript data of
second audio of the second speaker during the conversation. The second transcript data may
be a transcription of the second audio. The method may further include identifying, using the
processing system, one or more words from the first transcript data as being a value for a
record field based on the identified words corresponding to the record field and the one or
more words being from the first transcript data and not being from the second transcript data.
The method may further include providing, over a network, the identified words to an
electronic record database as a value for the record field of a user record of the first speaker.
The objects and advantages of the embodiments will be realized and achieved at least
by the elements, features, and combinations particularly pointed out in the claims. Both the
foregoing general description and the following detailed description are given as examples

and are explanatory and are not restrictive of the invention, as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

Example embodiments will be described and explained with additional specificity and
detail through the use of the accompanying drawings in which:

FIG. 1 illustrates an example environment related to transcription and population of
electronic records based on device to device communication;

FIG. 2 is a diagram of an example flow that may be used with respect to transcription
and population of electronic records;

FIG. 3 illustrates an example electronic record,

FIG. 4 illustrates example transcriptions;

FIG. 5 illustrates an example diagram of combining transcript data;

FIG. 6 is a flowchart of an example method of transcription and population of
electronic records;

FIG. 7 is a flowchart of another example method of transcription and population of
electronic records; and

FIG. 8 illustrates an example computing system that may be used to transcribe or
identify data for population of electronic records, all arranged according to one or more

embodiments described in the present disclosure.
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DETAILED DESCRIPTION OF SOME EXAMPLE EMBODIMENTS

Some embodiments of the present disclosure relate to automated population of
electronic records based on transcriptions of communication sessions between users. In some
embodiments, the present disclosure relates to automated population of electronic health
records based on transcriptions of communication sessions between health care professionals
and their patients. In these and other embodiments, the communication sessions may occur
when the patients and the health care professionals are in the same or different locations.

In some embodiments, a system may be configured to generate a transcription of what
is said, e.g., verbally communicated, during a communication session between multiple
participants. The system may use the transcription to identify values for fields in electronic
records and populate the fields with the values. In some embodiments, the system may
generate a transcript for each participant in the communication session based on a networking
configuration that obtains the audio generated by the participants during the communication
session. As a result, in these and other embodiments, the system may have certainty or a high
degree of certainty regarding what was said by each participant in the communication session.
This increased certainty regarding what was said by each participant may assist in identifying
information from the transcripts of the participants, e.g., a word or phrase, that may populate
a field of a record. Furthermore, in some embodiments, the system may be configured to use
identifying information from the transcripts for populating general record fields such that
specific fields from multiple different record types may be populated using the same
information.

In short, the present disclosure provides solutions to problems in artificial intelligence,
networking, telecommunications, and other technologies to enhance automated population of
records. Embodiments of the present disclosure are explained in further detail below with
reference to the accompanying drawings.

Turning to the figures, FIG. 1 illustrates an example environment 100 related to
transcription and population of electronic records based on device to device communication.
The environment 100 may be arranged in accordance with at least one embodiment described

in the present disclosure. The environment 100 may include a first network 102; a second
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network 104; a first device 110; second devices 120, including a first second-device 120a and
a second second-device 120b; a communication routing system 140; a transcription system
160; and a records system 170.

The first network 102 may be configured to communicatively couple the first device
110 and the communication routing system 140. The second network 104 may be configured
to communicatively couple the second devices 120, the communication routing system 140,
the transcription system 160, and the records system 170.

In some embodiments, the first and second networks 102 and 104 may each include
any network or configuration of networks configured to send and receive communications
between devices. In some embodiments, the first and second networks 102 and 104 may each
include a conventional type network, a wired or wireless network, and may have numerous
different configurations. Furthermore, the first and second networks 102 and 104 may each
include a local area network (LAN), a wide area network (WAN) (e.g., the Internet), or other
interconnected data paths across which multiple devices and/or entities may communicate.

In some embodiments, the first and second networks 102 and 104 may each include a
peer-to-peer network. The first and second networks 102 and 104 may also each be coupled
to or may include portions of a telecommunications network for sending data in a variety of
different communication protocols. In some embodiments, the first and second networks 102
and 104 may each include Bluetooth® communication networks or cellular communication
networks for sending and receiving communications and/or data. The first and second
networks 102 and 104 may also each include a mobile data network that may include third-
generation (3G), fourth-generation (4G), long-term evolution (LTE), long-term evolution
advanced (LTE-A), Voice-over-LTE (“VoLTE”) or any other mobile data network or
combination of mobile data networks. Further, the first and second networks 102 and 104 may
each include one or more IEEE 802.11 wireless networks. In some embodiments, the first and
second networks 102 and 104 may be configured in a similar manner or a different manner.
In some embodiments, the first and second networks 102 and 104 may share various portions
of one or more networks. For example, each of the first and second networks 102 and 104

may include the Internet or some other network.
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The first device 110 may be any electronic or digital device. For example, the first
device 110 may include or may be included in a desktop computer, a laptop computer, a
smartphone, a mobile phone, a tablet computer, a television set-top box, a smart television, or
any other electronic device with a processor. In some embodiments, the first device 110 may
include computer-readable-instructions stored on one or more computer-readable media that
are configured to be executed by one or more processors in the first device 110 to perform
operations described in this disclosure. The first device 110 may be configured to
communicate with, receive data from, and direct data to, the communication routing system
140 and/or the second devices 120. During a communication session, audio, video, and/or a
transcription of the audio may be presented by the first device 110.

In some embodiments, the first device 110 may be associated with a first user. The
first device 110 may be associated with the first user based on the first device 110 being
configured to be used by the first user. In these and other embodiments, the first user may be
registered with the communication routing system 140 and the first device 110 may be listed
in the registration of the first user. Alternatively or additionally, the first device 110 may be
associated with the first user by the first user being the owner of the first device 110 and/or
being controlled by the first user.

The second devices 120 may be any electronic or digital devices. For example, the
second devices 120 may include, or may be included in, a desktop computer, a laptop
computer, a smartphone, a mobile phone, a tablet computer, a television set-top box, a smart
television, or any other electronic device with a processor. In some embodiments, the second
devices 120 may each include, or be included in, the same, different, or combinations of
electronic or digital devices. In some embodiments, the second devices 120 may each include
computer-readable instructions stored on one or more computer-readable media that are
configured to be executed by one or more processors in the second devices 120 to perform
operations described in this disclosure.

The second devices 120 may each be configured to communicate, receive data from
and direct data to, the communication routing system 140. Alternatively or additionally, each
of the second devices 120 may be configured to, individually or in a group, participate in a

communication session with the first device 110 through the communication routing system
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140. In some embodiments, the second devices 120 may each be associated with a second user
or be configured to be used by a second user. During a communication session, audio, video,
and/or a transcription of the audio may be presented by the second devices 120 for the second
users.

In some embodiments, the second users may be health care professionals. In these and
other embodiments, health care professionals may be individuals with training or skills to
render advice with respect to mental or physical health, including, nurses, nurse practitioners,
medical assistants, doctors, physician assistants, counselors, psychiatrists, psychologists, or
doulas, among other health care professionals. In these and other embodiments, the first user
may be an individual in their home who has a health care need. For example, the first user
may be an individual at home who is recovering from a surgery and who has a need for in-
home care from a health care professional. Alternatively or additionally, the first user may be
an individual at home who has an illness for which in-home care from a health care
professional is preferable. Alternatively or additionally, the first user may be an individual at
a care facility or some other facility.

In some embodiments, each of the communication routing system 140, the
transcription system 160, and the records system 170 may include any configuration of
hardware, such as processors, servers, and databases that are networked together and
configured to perform one or more tasks. For example, each of the communication routing
system 140, the transcription system 160, and the records system 170 may include multiple
computing systems, such as multiple servers that each include memory and at least one
processor, which are networked together and configured to perform operations as described
in this disclosure, among other operations. In some embodiments, each of the communication
routing system 140, the transcription system 160, and the records system 170 may include
computer-readable instructions on one or more computer-readable media that are configured
to be executed by one or more processors in each of the communication routing system 140,
the transcription system 160, and the records system 170 to perform operations described in
this disclosure.

Generally, the communication routing system 140 may be configured to establish and

manage communication sessions between the first device 110 and one or more of the second
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devices 120. The transcription system 160 may be configured to generate and provide
transcriptions of audio from communication sessions established by the communication
routing system 140. The transcription system 160 may also be configured to identify values
to populate fields in records in the records system 170 using the transcriptions of audio from
the communication sessions.

The records system 170 may be a combination of hardware, including processors,
memory, and other hardware configured to store and manage data. In some embodiments, the
records system 170 may be configured to store electronic records with various fields. For
example, the records system 170 may be configured to store electronic health records (EHR).

An example of the interaction of the elements illustrated in the environment 100 is
now provided. As described below, the elements illustrated in the environment 100 may
interact to establish a communication session between the first device 110 and one or more of
the second devices 120, to transcribe the communication session, and populate fields of an
electronic record in the records system 170 based on the transcription of the communication
session.

The first device 110 may send a request for a communication session to the
communication routing system 140. The communication routing system 140 may obtain the
request from the first device 110. In some embodiments, the request may include an identifier
of the first device 110.

Using the identifier of the first device 110, the communication routing system 140 may
obtain profile data regarding the first user associated with the first device 110. The profile
data may include information about the first user, such as demographic information, including
name, age, sex, address, etc., among other demographic data. The profile data may further
include health related information about the first user. For example, the health related
information may include the height, weight, medical allergies, and current medical conditions,
etc., among other health related information. The profile data may further include other
information about the first user, such as information that identifies the first user with the
records system 170, such as a first user identifier. In some embodiments, the profile data may

include transcriptions of conversations between the first user and the second users.
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Using the profile data and/or other information about the first user, such as medical
data about the first user, the communication routing system 140 may select one or more of the
second devices 120 for the communication session with the first device 110. After selecting
one or more of the second devices 120, the communication routing system 140 may establish
the communication session. Alternatively or additionally, the communication routing system
140 may select one or more of the second devices 120 for the communication session with the
first device 110 based on one or more of the second devices 120 being identified in the request
from the first device 110.

During a communication session, the communication routing system 140 may be
configured to receive media data from the first device 110 and the selected one or more of the
second devices 120. The communication routing system 140 may route the media data to the
transcription system 160 for generation of transcript data. The transcription system 160 may
generate transcript data. The transcription system 160 may also analyze the transcript data to
determine values for populating fields of a record associated with the first user of the first
device 110. The transcription system 160 may send the values to the records system 170 to
populate the fields of the records of the first user. The transcript data may also be transmitted
to the first device 110 and the selected one or more of the second devices 120 for presentation
by the first device 110 and the selected one or more of the second devices 120.

Further explanation of the transcription process and routing is now described.
However, it is described in the context of a communication session between the first device
110 and the first second-device 120a for ease of explanation.

As mentioned, the first device 110 and the first second-device 120a may exchange
media data during a communication session. In some embodiments, the media data may
include video and audio data. For example, the first device 110 may send first audio data and
first video data to the first second-device 120a and the first second-device 120a may send
second audio data and second video data to the first device 110. Alternatively or additionally,
the media data may include audio data but not video data.

During the communication session, the media data exchanged between the first device
110 and the first second-device 120a may be routed through the communication routing

system 140. During the routing of the media data between the first device 110 and the first
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second-device 120a, the communication routing system 140 may be configured to duplicate
the audio data from the media data and provide the duplicated audio data to the transcription
system 160.

The transcription system 160 may receive the duplicated first audio. The transcription
system 160 may generate the first transcript data of the duplicated first audio. The first
transcript data may include a transcription of the duplicated first audio.

In some embodiments, the transcription system 160 may generate the first transcript
data segments using a machine transcription of the duplicated first audio. In some
embodiments, before a machine transcription is made of the duplicated first audio, the
duplicated first audio may be listened to and re-voiced by another person. In these and other
embodiments, the other person may make corrections to the machine transcription.

The transcription system 160 may provide the first transcript data to the
communication routing system 140. The communication routing system 140 may route the
first transcript data to the first second-device 120a. The first second-device 120a may present
the first transcript data to a user of the first second-device 120a on a display of the first second-
device 120a.

The communication routing system 140 and the transcription system 160 may handle
the second media data from the first second-device 120a in an analogous manner. For
example, the communication routing system 140 may generate duplicated second audio of
second audio of the second media data and the transcription system 160 may generate second
transcript data based on the duplicated second audio. The second transcript data may be
provided to the first device 110 for presentation of the first user of the first device 110.

In some embodiments, the generation and delivery of the transcript data of the first
and second media may both be in substantially real-time or real-time. In these and other
embodiments, the first device 110 may present the second transcript data concurrently with
the second media data in substantially real-time or real-time. Concurrent presentation of the
second transcript data and the second media data in substantially real-time may indicate that
when audio is presented, a transcription that corresponds to the presented audio is also
presented with a delay of less than 1, 2, 5, 10, or 15 seconds between the transcription and the

audio. Alternatively or additionally, the generation and delivery of transcript data of one of
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the first and second media may be in substantially real-time or real-time and the generation
and/or delivery of transcript data of another of the first and second media may not be in real
time.

In some embodiments, when a third device, such as the second second-device 120b
participates in a communication session between the first device 110 and the first second-
device 120a, third transcript data may be generated for third audio generated by the third
device. In these and other embodiments, the third transcript data may be provided to the first
device 110 and/or the first second-device 120a and the third device may receive the first and/or
second transcript data from the first device 110 and the first second-device 120a, respectively.

Further explanation of the record field populating process is now described.

After generating the first transcript data of the first audio data and the second transcript
data of the second audio data, the transcription system 160 may be configured to use data from
the first transcript data and the second transcript data to populate one or more fields of one or
more records stored by the records system 170.

FIG. 3 illustrates an example electronic record 300. The record 300 includes a first
field 302a and a second field 302b, referred to as the fields 302. The first field 302a includes
a first identifier 304a and a first value 306a. The second field 302b includes a second identifier
304b and a second value 306b. Although, the record 300 illustrates only the first and second
fields 302, the record 300 may include any number of fields.

In the first field 302a, the first identifier 304a may identify or provide context for the
first value 306a. In the second field 302b, the second identifier 304b may identify or provide
context for the second value 306b. For example, the first identifier 304a may be “Name” and
the first value 306a may be “Jane Doe.” As another example, the second identifier 304b may
be “Medication Currently Taking” and the second value 306b may be “Ibuprofen.” As
discussed in this disclosure, populating a field may include assigning data to the value of the
field. For example, one or more words, numbers, phrases, characters, or other information
may be assigned to a value of a field. Assigning data to the value of the field may include
replacing previous data or assigning data for the first time when the value is a null. For
example, the words “Jane Doe” may be assigned to the first value 306a to populate the first

field 302a.



10

15

20

25

30

WO 2018/222228 PCT/US2018/012088

-11 -

Returning to the discussion of FIG. 1, in some embodiments, the fields that may be
populated may be identified. In some embodiments, all possible fields of the records in the
records system 170 may be identified. Alternatively or additionally, a subset of fields of the
records in the records system 170 may be identified. The subset of fields may be identified
based on the subset of fields being associated with the first user. For example, in some
embodiments, the profile data of the first user may be accessed and used to determine fields
that may be associated with the first user. For example, medical information about the first
user may be used to determine the subset of fields that may be populated. As an example, if
the first user had a hip surgery, fields regarding unrelated topics, such as chemotherapy, organ
transplants, and other medical conditions not associated with hip surgery may not be
considered. In some embodiments, a particular record of the records system 170 with fields
that are to be populated may be accessed using the profile data of the first user. In these and
other embodiments, the fields of the particular record may be identified.

To populate the identified fields, data, such as one or more words, numbers, phrases,
characters, or other information, may be identified in the first and second transcript data that
corresponds to the identified fields. The data may be tagged based on its corresponding field.
Tagging the data may include annotating or adding metadata to the first and second transcript
data regarding the correlation between the data and the identified fields. Alternatively or
additionally, tagging the data may include copying the data corresponding to the identified
fields and storing the copied data at locations that are associated with the corresponding
identified fields.

In some embodiments, identifying the data to populate the identified fields may be
based on whether the data is from the first transcript data or the second transcript data. As
described previously, the first transcript data is a transcript of first audio data from the first
device and the second transcript data is a transcript of second audio data from the second
device. Thus, the first transcript data is a transcript of words spoken by the first user during
the communication session and the second transcript data is a transcript of words spoken by
the second user during the communication session. Thus, there is no or little uncertainty
regarding what is said by the first user and what is said by the second user. An increased

certainty regarding what is said by each user may increase the probability of populating fields
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with the correct data from the first and second transcripts. In contrast, in other systems, a
conversation between two people may be recorded in one audio stream such that a transcript
includes words spoken by each person and it may be unclear which person spoke which word.

For example, a first identified field may be of a type such that the first identified field
will be or is more likely to be populated with data from one of the first and second transcript
data but not the other of the first and second transcript data. In these and other embodiments,
the data from the one of the first and second transcript data may be tagged for the first
identified field.

As an example, for a field with an identifier of “Patient Current Pain,” the value for
the identified field would most likely be provided by a transcript of words spoken by the
patient. When the first user is the patient, the data for the identified field may be identified in
the first transcript data because the first transcript data is from the first audio data generated
from words spoken by the first user patient. For example, in a discussion between a health
professional and a patient, the health professional may state “You may experience different
types of pain, like a burning sensation or a throbbing pain.” The patient may respond, “Mine
is a sharp pain.” If the words from the health professional and the patient are not distinguished
there between, an error in tagging the patient current pain may occur. By contrast, knowing
that the words “sharp pain” were spoken by the patient may increase the likelihood that the
words are tagged for the correct field.

In some embodiments, a field of a record may be the entirety of the first transcript data
and the second transcript data. In these and other embodiments, the transcription system 160
may combine the first transcript data and the second transcript data to generate third transcript
data. The third transcript data may include a transcription of the entire communication session.
In contrast, the first transcript data may include a transcription of the audio generated by the
first device 110 and the second transcript data may include a transcription of the audio
generated by one of the second devices 120.

In some embodiments, the first transcript data and the second transcript data may be
combined by interweaving the data segments of the first transcript data and the second
transcript data. In these and other embodiments, the data segments of the first transcript data

and the second transcript data may be interweaved such that the data segments of the first
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transcript data and the second transcript data are combined in substantially chronological
order. FIG. 5 illustrates an example regarding combining transcript data in a chronological
order.

After the data is tagged, the transcription system 160 may be configured to provide the
tagged data to the records system 170. In these and other embodiments, the transcription
system 160 may provide the tagged data in a manner, for example with other data, such that
the records system 170 may readily identify the record and the field associated with each
instance of tagged data. For example, in some embodiments, the transcription system 160 may
use an application programming interface (API) or other data structuring to provide the tagged
data and other data to the records system 170.

After the records system 170 receives the tagged data and the other data, the records
system 170 may identify a record to be populated. In these and other embodiments, the records
system 170 may identify the record based on the other data. The other data may include data
from the profile data of the first user, such as a user identifier, that may allow the records
system 170 to identify a record that corresponds to the first user. After identifying the record
to be populated, the records system 170 may populate the fields corresponding to the tagged
data with the tagged data.

In some embodiments, the transcription system 160 may be configured to
communicate with multiple different types of record systems. In these and other embodiments,
the transcription system 160 may be configured to communicate with each of the records
systems and to provide the tagged data with sufficient data to allow each of the records
systems to populate their records.

For example, the transcription system 160 may be operated by a company that does
not operate the record systems but that provides services to people that have records stored in
various different record systems. The transcription system 160 may be configured to
communicate with each of the record systems such that records in each system are populated
correctly.

A brief example of the interaction of the components in the environment 100 is now
provided. A video call between a patient using the first device 110 and a nurse using the first

second-device 120a may be occurring through the communication routing system 140. The
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nurse may ask the patient questions regarding the patient’s current health. The audio from the
first device 110 and the first second-device 120a, e.g., the conversation between the nurse and
the patient, may be transcribed by the transcription system 160. The transcription system 160
may tag portions of the transcription of the conversation and provide the tagged portions to
the records system 170. The records system 170 may access an electronic health record of the
patient and update the record to reflect current information about the condition of the patient.

The environment 100 thus illustrates an example where populating electronic records
with data, in particular data resulting from a conversation between two people, may be
automated by computing systems without human assistance or with reduced human assistance.

Modifications, additions, or omissions may be made to the environment 100 without
departing from the scope of the present disclosure. For example, in some embodiments, the
transcription system 160 may be part of the communication routing system 140. Alternatively
or additionally, the transcription system 160, the communication routing system 140, and the
records system 170 may all be part of one system.

As another example, in some embodiments, the transcription system 160 may receive
the first audio data from the first device 110 and the second audio data from the second device
120 or the first audio data from the second device 120 and the second audio data from the first
device 110.

FIG. 2 a diagram of an example flow 200 that may be used with respect to transcription
and population of electronic records. The flow 200 may be arranged in accordance with at
least one embodiment described in the present disclosure. In some embodiments, the flow 200
may be configured to illustrate one embodiment to identify words to populate fields of an
electronic record. In these and other embodiments, a portion of the flow 200 may be an
example of the operation of the transcription system 160 in the environment 100 of FIG. 1.

The flow 200 may begin at block 204, where a first transcript 206a may be generated
and a second transcript 206b may be generated. The first transcript 206a may be generated
based on first audio 202a. The second transcript 206b may be generated based on second audio
202b. The first transcript 206a and the second transcript 206b may be referred to jointly in

this disclosure as the transcripts 2006.
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In some embodiments, the first transcript 206a and the second transcript 206b may be
generated using a machine transcription of the first audio 202a and the second audio 202b,
respectively. In some embodiments, before a machine transcription is made, the first audio
202a and the second audio 202b may be listened to and re-voiced by another person. In these
and other embodiments, the other person may make corrections to the machine transcription
by correcting words and adding punctuation, among other corrections.

In some embodiments, the transcripts 206 may include multiple data segments. Each
of the data segments may include a transcription of a portion of the corresponding audio. As
a result, each of the data segments may include one or more characters, such as one or more
words, phrases, numbers, etc.

In some embodiments, the transcripts 206 may be separated into data segments based
on a passage of time when a voice signal is detected in the audio being transcribed. For
example, when a voice signal is detected in the audio being transcribed, a data segment may
begin and continue until a particular period of time elapses or until no voice signal is detected
in the audio for a particular time. After the particular period of time elapses or after a voice
signal is again detected, another data segment may begin.

In these and other embodiments, a voice signal may be detected as present in audio
based on an envelope of a magnitude of the audio. When the envelope is substantially flat over
a particular period, there may be no voice signal. When the envelope varies over the particular
period, there may be a voice signal. The particular period may be selected based on average
talking speeds and voice inflections for an adult in the language being transcribed.

In some embodiments, the transcripts 206 may be separated into data segments based
on a particular number of words that each data segment may include. For example, each data
segment may include 1, 3, 5, 10, 15, 20, or more words in a data segment.

In some embodiments, the data segments may further include additional information.
For example, the data segments may include information about the source device and/or the
destination device, e.g., the first device 110, the second device 120, etc., for the audio that
resulted in the data segments. Alternatively or additionally, the data segments may include a

time stamp associated with when the audio was captured that resulted in the data segments.
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In block 220, fields that may be populated by the first transcript 206a and the second
transcript 206b may be selected. In these and other embodiments, various fields from among
available fields 210 may be selected to be populated. In some embodiments, the available
fields 210 may be all or mostly all of the fields of the record types that may be populated.

The fields that are selected, i.e., the selected fields 222, may be selected using
information about the person from which the first audio 202a originates that may be accessed
using a user identifier 212. The information about the person may be associated with the
identifiers and/or values of fields. For example, if the fields relate to health care, the
information about the person may include health care information. In these and other
embodiments, the selected fields 222 may be selected based on a table that associates different
types of fields with different data that may be included in the information about the person.
For example, if the information about the person indicates that the person has cancer, the
selected fields 222 may relate to cancer rather than to another medical condition. In some
embodiments, all of the available fields 210 may be selected such that the selected fields 222
are the available fields 210.

In block 230, data from the transcripts 206 may be tagged as values for one or more
of the selected fields 222. To tag data from the transcripts 206, the transcripts 206 may be
analyzed to determine data, such as one or more words, numbers, phrases, characters, or other
information, that may be a value for one or more of the selected fields 222. The data that may
be a value for one or more of the selected fields 222 may be tagged for the one or more of the
selected fields 222 to become tagged data 232. Tagging the data may associate the data with
the one or more of the selected fields 222.

The analysis of the data to determine what data to tag may be performed using various
methods. Various concepts are discussed in this disclosure that may be used separately or
together. However, any number of other analysis techniques may be used.

In some embodiments, the transcripts 206 may be parsed to determine the individual
words and sentence structure. After the transcripts 206 are parsed, the transcripts 206 may be
analyzed using a natural language processing function that is developed using machine
learning. The natural language processing function may be developed by training the natural

language processing function over time.
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To train the natural language processing function, various transcripts may be provided
to the natural language processing function, various fields may be selected, and the data from
the transcripts that are to be tagged for each of the selected various fields is identified for the
natural language processing function. The natural language processing function may
determine, e.g., learn, the trends or concepts in the transcripts that resulted in the tagging of
the data being supplied using various techniques for classification, such as support vector
machines, Bayesian networks, and learning classifier systems, among other techniques. After
being trained, the natural language processing function may then analyze the transcripts 206
using the trends and concepts to tag the data from the transcripts 206 for the fields upon which
the natural language processing function was trained.

In some embodiments, multiple natural language processing functions may be
developed for different combinations of fields. In these and other embodiments, based on the
selected fields 222, a natural language processing function that is trained for the selected fields
222 may be selected to analyze the transcripts 206.

In some embodiments, the natural language processing function may be trained using
transcripts 206 that are grouped as forming a conversation but that each include only the words
spoken by individuals in the conversation, such as the first transcript 206a and the second
transcript 206b. In these and other embodiments, the natural language processing function
may learn that data for particular fields may come more readily from one of the types of
speakers in the conversation, e.g., a health care professional or a patient, than other speakers.
When the natural language processing function is provided with the information regarding
which transcript is associated with which speaker in the conversation, the natural language
processing function may more accurately tag the data from the transcripts 206 for the selected
fields 222. As a result, the data may be tagged based on the data corresponding to the record
field and the data being from one of the transcripts 206 and not being from another of the
transcripts 206.

In some embodiments, additional information about the selected fields 222 and the
known sources of the first transcript 206a and the second transcript 206b may be used to tag
data from the transcripts 206. For example, in some embodiments, data that corresponds to

identifiers of the selected fields 222 may be located in one of the transcripts 206 and values
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for the selected fields 222 may be identified in the other of the transcripts 206 in a portion of
the other transcript that follows in time the data that corresponds to the identifiers of the
selected fields 222.

For example, a natural language processing function or some other analytic function,
such as a word matching function, may be used to identify when a data segment in the second
transcript 206b includes data that corresponds to an identifier from one of the selected fields
222. One or more data segments from the first transcript 206a that occurs after, based on a
chronological order, the identified data segment from the second transcript 206b may be
analyzed to tag data that may be used for the value of the one of the selected fields 222. The
one or more data segments from the first transcript 206a may be analyzed using a natural
language processing function trained for this analysis or using some other analytic function.
Based on the analysis, data from the one or more data segments from the first transcript 206a
may be tagged for the one of the selected fields 222.

An example is now provided with respect to FIGS. 2 and 4. FIG. 4 illustrates an
example transcription dialogue 400. The example transcription dialogue 400 includes a
chronological combination of two transcriptions from different audio sources. The first
transcription includes first portion 402a and second portion 402b. The first transcription may
be an example of the second transcript 206b of FIG. 2 and may be a transcript of audio from
a health care professional. In this example, the first portion 402a and the second portion 402b
may be first and second data segments, respectively, of the first transcription. The second
transcription includes third portion 404a and fourth portion 404b. The second transcription
may be an example of the first transcript 206a of FIG. 2 and may be a transcript of audio from
a patient. In this example, the third portion 404a and the fourth portion 404b may be first and
second data segments, respectively, of the second transcription.

In this example, an identifier of a selected field may be a current pain level of the
patient. As a result, the first portion 402a of the first transcription may be identified as the data
segment of the first transcription that includes the identifier of the selected field. The third
portion 404a of the second transcription may be the data segment of the second transcription

that occurs after, in a chronological order, the identified data segment of the first transcription.
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Thus, the third portion 404a may be analyzed to determine the value of the selected field,
which in this example, may be “pain is a level seven.”

In this example, there were no additional data segments of the first transcription
between the identified data segment of the first transcription and the next data segment of the
second transcription. However, the disclosure is not limited to this embodiment, as there may
be other data segments of the first transcription that may occur before the next data segment
of the second transcription.

Referring again to FIG. 4, in some embodiments, data that corresponds to identifiers
of the selected fields 222 may be located in one of the transcripts 206 based on a correlation
with data presented to a user that generates the audio that results in the one of the transcripts
206.

For example, the second audio 202b may be based on words spoken by a user. The
user may be prompted to speak a particular phrase by an electronic device that generates the
second audio 202b. For example, the electronic device may display the phrase to the user. The
phrase may be determined based on the identifier of a selected field and be configured to
solicit a response that would include a value of the selected field. In these and other
embodiments, the phrase may be provided to the electronic device by a system that is
performing the flow 200.

The electronic device or the system that provides the phrase to the electronic device
may note the time that the phrase is displayed or delivered to the electronic device for display
in real-time to allow the time of display of the phrase to be correlated with time stamps of data
segments of the second transcript 206b. Additionally, the phrase may be identified in the
second transcript 206b through a simple matching algorithm because the phrase is known by
the system performing the flow 200. Based on the time correlation and the known phrase, in
some embodiments, the data segment of the second transcript 206b that corresponds to the
identifier of the selected field may be identified without the use of a natural language
processing function or other similar analysis.

After identifying the data segment of the second transcript 206b that corresponds to

the identifier of the selected field, one or more subsequent data segments from the first
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transcript 206a that occur after the identified data segment from the second transcript 206b
may be analyzed for the value of the selected field.

For example, with respect to FIG. 4 and following from the previous example provided
with respect to FIG. 4, an electronic device that may be capturing the speech of the health care
professional at a particular time may display the question “How is your pain level today based
on a scale from one to ten?” The phrase may be known as being an identifier for a first field.
Thus, the first portion 402a may be identified as including the identifier of the first field based
on the matching language between the phrase displayed and the transcript and a correlation
between the particular time that the phrase is displayed and timing of the phrase in the second
transcript 206b. In this example, the third portion 404a, which is the data segment of the first
transcript 206a that occurs after the first portion 402a, may be analyzed to determine the value
of the first field. Which in this example, may be “pain is a level seven.”

Referring again to FIG. 2, in some embodiments, additional verification may be done
after tagging by the natural language processing function. For example, the natural language
processing function may suggest a tag for data from the transcripts 206. In these and other
embodiments, the suggested tag may be verified by a human. In some embodiments, the
human verifying the suggested tag may be a participant in the transcribed conversation, such
as the health care professional. Alternatively or additionally, the suggested tag may be verified
by a person that re-voiced the conversation for machine transcription as discussed previously.
In these and other embodiments, the natural language processing function may provide one or
more suggested tags for data from the transcripts 206. The human verifying the suggested tags
may select the appropriate tag from the suggested tags for the data or may decline all of the
suggested tags. In these and other embodiments, the human may be able to select a tag for the
data from among tags that correspond to the selected fields 222.

In block 240, a record type may be selected from multiple record types 214 as a
selected record type 242. In some embodiments, the record type may be selected using
information about the person from which the first audio 202a originates that may be accessed
using the user identifier 212. For example, the information may be a name of a record system
that stores records for the person. Alternatively or additionally, the information may allow the

name of the record system that stores records for the person to be identified. In these and other
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embodiments, the record type may be the type of record used by the records system that
includes the record of the person from which the first audio 202a originates.

In block 250, the selected fields 222 may be correlated with the selected record type
242 In these and other embodiments, the selected fields 222 may be general fields that may
correspond to multiple different types of records. Multiple different types of records may exist
because different entities may manage different records. Fields with the same or similar values
in these different record types may be located in different locations and/or include slightly
different descriptions, e.g., identifiers. The selected fields 222 may be general fields that may
correspond to different fields across different record types with the same or similar values.

The selected fields 222 may be correlated with the specific fields of the different record
types based on a look-up table or some other algorithm. By correlating the selected fields 222
with the fields of the selected record type 242, the tagged data may be populated in the correct
field in the selected record type 242. Furthermore, by correlating the selected fields 222 with
fields of different types of records, the tagged data may be populated in the correct field in
any number of different types of records.

In block 260, the tagged data may be provided to a record database to update a record
of the person from which the first audio 202a originates.

Modifications, additions, or omissions may be made to the flow 200 without departing
from the scope of the present disclosure. For example, in some embodiments, the flow may
not include the block 220. In these and other embodiments, the available fields 210 may be
used for tagging the data. As another example, the flow 200 may not include the blocks 240
and 250. In these and other embodiments, the tagged data 232 may be provided directly to the
record database.

FIG. 5 illustrates an example diagram 500 of combining transcript data. The diagram
500 may be arranged in accordance with at least one embodiment described in the present
disclosure. The diagram 500 illustrates first transcript data 502, second transcript data 504,
and third transcript data 506. In particular, the diagram 500 illustrates an example combination
of the first transcript data 502 with the second transcript data 504 to generate the third
transcript data 506.
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The first transcript data 502 includes first data segments 503, including first first-data
segment 503a, second first-data segment 503b, third first-data segment 503c, and fourth first-
data segment 503d. Each of the first data segments 503 includes one or more words,
represented by Al, A2, A3, and A4. The second transcript data 504 includes second data
segments 505, including first second-data segment 505a, second second-data segment S05b,
third second-data segment 505¢, and fourth second-data segment 505d. Each of the second
data segments 505 includes one or more words, represented by B1, B2, B3, and B4.

Each of the first data segments 503 and the second data segments 505 further include
a time. The times are represented as Time 1 through Time 8. The numbering of the times as
Time 1 through Time 8 represent arbitrary times, but the numbering of 1-8 illustrates a
chronological order from Time 1 to Time 8.

As illustrated in diagram 500, the first transcript data 502 and the second transcript
data 504 are combined by determining a data segment of the first data segments 503 and the
second data segments 505 that has the earliest time. The data segment with the earliest time is
used to start the third transcript data 506. The data segment of the first data segments 503 and
the second data segments 505 with the next time is then added to the third transcript data 506.
Remaining data segments are added in chronological order as illustrated.

In some embodiments, one or more of the data segments from the first data segments
503 and the second data segments 505 may have a substantially similar or similar time. In
these and other embodiments, an ordering of the data segments may be selected based on the
words and/or punctuation in the data segments and adjacent data segments of the data
segments in question. For example, if the second first-data segment 503b and the second
second-data segment 505b have substantially similar or similar times, the wording and or
punctuation of the second first-data segment 5S03b and/or the second second-data segment
505b and their adjacent data segments may be reviewed. If either of the second first-data
segment 503b or the second second-data segment 5S05b included punctuation, then the data
segment with the punctuation may be placed ahead of the other data segment in the third
transcript data 506. As another example, punctuation of the data segments surrounding the

data segments in question may be analyzed to determine an ordering of the data segments.
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Modifications, additions, or omissions may be made to the diagram 500 and/or the
described method of combining transcript data without departing from the scope of the present
disclosure.

FIG. 6 is a flowchart of another example method 600 of transcription and population
of electronic records. The method 600 may be arranged in accordance with at least one
embodiment described in the present disclosure. The method 600 may be performed, in whole
or in part, in some embodiments by a system or combinations of components in a system or
environment as described in the present disclosure. For example, the method 600 may be
performed, in whole or in part, by environment 100 and/or the system 800 of FIGS. 1 and 8,
respectively. In these and other embodiments, some or all of the operations of the method 600
may be performed based on the execution of instructions stored on one or more non-transitory
computer-readable media. Although illustrated as discrete blocks, various blocks may be
divided into additional blocks, combined into fewer blocks, or eliminated, depending on the
particular implementation.

The method 600 may begin at block 602, where first transcript data of first audio of a
first speaker during a conversation between a first speaker and a second speaker may be
generated using a processing system. The first transcript data may be a transcription of the
first audio.

In block 604, second transcript data of second audio of the second speaker during the
conversation may be generated using the processing system. The second transcript data may
be a transcription of the second audio. In some embodiments, the second speaker may be a
health care professional and the first speaker may be a patient of the health care professional.

In block 606, one or more words from the first transcript data may be identified, using
the processing system, as being a value for a record field based on the identified words
corresponding to the record field and the one or more words being from the first transcript
data and not being from the second transcript data.

In block 608, the identified words may be provided over a network to an electronic
record database as a value for the record field of a user record of the first speaker.

One skilled in the art will appreciate that, for these processes, operations, and methods,

the functions and/or operations performed may be implemented in differing order.



10

15

20

25

30

WO 2018/222228 PCT/US2018/012088

-24 -

Furthermore, the outlined functions and operations are only provided as examples, and some
of the functions and operations may be optional, combined into fewer functions and
operations, or expanded into additional functions and operations without detracting from the
essence of the disclosed embodiments.

For example, in some embodiments, before identifying the one or more words, the
method 600 may further include obtaining a first user identifier associated with the first
speaker and identifying multiple general record fields that are to be populated using
information from the first audio and the second audio during the conversation. In these and
other embodiments, the multiple general record fields may be identified based on the first user
identifier. In these and other embodiments, the record field may be one of the identified
multiple general record fields.

As another example, the method 600 may further include identifying one or more
second words from the second transcript data as being a value for a second record field based
on the identified second words corresponding to the second record field and the one or more
words being from the second transcript data and not the first transcript data. In these and other
embodiments, the method 600 may additionally include providing the identified second words
to the electronic record database as a value for the second record field of a user record.

As another example, the method 600 may further include establishing a
communication session between a first device and a second device such that first device audio
is sent from the first device to the second device and second device audio is sent from the
second device to the first device during the communication session. In these and other
embodiments, the first audio may be the first device audio and the second audio may be the
second device audio.

As another example, in some embodiments, before identifying the one or more words,
the method 600 may further include obtaining a first user identifier associated with the first
device based on data from the first device that is used to establish the communication session
and selecting a first electronic record type from multiple electronic record types based on the
first user identifier. In these and other embodiments, the user record may be of the first
electronic record type. The method 600 may further include determining the record field in

the first electronic record type that corresponds to the identified words.
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FIG. 7 is a flowchart of an example method 700 of transcription and population of
electronic records. The method 700 may be arranged in accordance with at least one
embodiment described in the present disclosure. The method 700 may be performed, in whole
or in part, in some embodiments by a system or combinations of components in a system or
environment as described in the present disclosure. For example, the method 700 may be
performed, in whole or in part, by environment 100 and/or the system 800 of FIGS. 1 and 8,
respectively. In these and other embodiments, some or all of the operations of the method 700
may be performed based on the execution of instructions stored on one or more non-transitory
computer-readable media. Although illustrated as discrete blocks, various blocks may be
divided into additional blocks, combined into fewer blocks, or eliminated, depending on the
particular implementation.

The method 700 may begin at block 702, where a communication session may be
established between a first device and a second device such that first device audio is sent from
the first device to the second device and second device audio is sent from the second device
to the first device during the communication session.

In block 704, the first device audio may be received as the first device audio is routed
to the second device. In block 706, the second device audio may be received as the second
device audio is routed to the first device.

In block 708, first transcript data of the first device audio may be generated. The first
transcript data may be a transcription of the first device audio and may include multiple first
data segments. Each of the multiple first data segments may include one or more words from
the transcription of the first device audio.

In block 710, second transcript data of the second device audio may be generated. The
second transcript data may be a transcription of the second device audio and may include
multiple second data segments. Each of the multiple second data segments may include one
or more words from the transcription of the second device audio.

In block 712, one of the multiple second data segments may be identified that includes
a field identification word that is associated with an identifier for a general record field that is
to be populated using information from the first device audio and the second device audio

during the communication session.
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In block 714, one or more first data segments of the multiple first data segments that
occur after the identified second data segment may be selected and thus be selected first data
segments.

In block 716, one or more of the one or more words from the selected first data
segments may be identified as being a value for the general record field based on the identified
words corresponding to the general record field.

One skilled in the art will appreciate that, for these processes, operations, and methods,
the functions and/or operations performed may be implemented in differing order.
Furthermore, the outlined functions and operations are only provided as examples, and some
of the functions and operations may be optional, combined into fewer functions and
operations, or expanded into additional functions and operations without detracting from the
essence of the disclosed embodiments.

For example, in some embodiments, the method 700 may further include obtaining a
first user identifier associated with the first device based on data from the first device that is
used to establish the communication session and selecting a first electronic record type from
multiple electronic record types based on the first user identifier. The method 700 may further
include matching the general record field with a first record field of the first electronic record
type based on the general record field and the first record field being configured for analogous
values and providing the first user identifier to an electronic health record database that stores
the first electronic record type. The method 700 may further include providing to the electronic
health record database the identified words as a value for the first record field of a user record
of the first electronic record type. In these and other embodiments, the user record may be
associated with the first user identifier in the electronic health record database.

As another example, in some embodiments, the method 700 may further include
interweaving the first transcript data and the second transcript data to generate third transcript
data such that a combined transcription included in the third transcript data is substantially in
chronological order and providing to the electronic health record database the third transcript
data as a value of a second record field of the user record.

As another example, in some embodiments, the method 700 may further include

providing to the second device the field identification word for presentation of the field
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identification word by the second device. In these and other embodiments, the identified
second data segment is identified based on the identified second data segment including the
field identification word and the identified second data segment occurring, in time, after the
presentation of the field identification word by the second device.

FIG. 8 illustrates an example computing system 800 that may be used to transcribe or
identify data for population of electronic records. The system 800 may be arranged in
accordance with at least one embodiment described in the present disclosure. The system 800
may include a processor 810, memory 812, a communication unit 816, a display 818, a user
interface unit 820, and a peripheral device 822, which all may be communicatively coupled.
In some embodiments, the system 800 may be part of any of the systems or devices described
in this disclosure.

For example, the system 800 may be part of the first device 110 of FIG. 1. In these
and other embodiments, the system 800 may be configured to perform one or more of the
following tasks: participate in a communication session by: capturing audio and video of a
first user, sending the captured audio and video, receiving audio and video of a second user,
and presenting the received audio and video, among other tasks described in the present
disclosure.

As another example, the system 800 may be part of the second devices 120 of FIG. 1.
In these and other embodiments, the system 800 may be configured to perform one or more
of the following tasks: participate in a communication session by: capturing audio and video
of a second user, sending the captured audio and video, receiving audio and video of a first
user, and presenting the received audio and video, among other tasks described in the present
disclosure.

As another example, the system 800 may be part of the transcription system 160 of
FIG. 1. In these and other embodiments, the system 800 may be configured to perform one or
more of the following tasks: generate transcript data of audio from the first device and the
second device, identify data from the transcript data for populating record fields, and combine
the first and second transcript data, among other tasks described in the present disclosure.

Generally, the processor 810 may include any suitable special-purpose or general-

purpose computer, computing entity, or processing device including various computer
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hardware or software modules and may be configured to execute instructions stored on any
applicable computer-readable storage media. For example, the processor 810 may include a
microprocessor, a microcontroller, a digital signal processor (DSP), an application-specific
integrated circuit (ASIC), a Field-Programmable Gate Array (FPGA), or any other digital or
analog circuitry configured to interpret and/or to execute program instructions and/or to
process data.

Although illustrated as a single processor in FIG. 8, it is understood that the processor
810 may include any number of processors distributed across any number of networks or
physical locations that are configured to perform individually or collectively any number of
operations described herein. In some embodiments, the processor 810 may interpret and/or
execute program instructions and/or process data stored in the memory 812. In some
embodiments, the processor 810 may execute the program instructions stored in the memory
812.

For example, the system 800 may be part of the systems described in FIG. 1. In these
and other embodiments, instructions may be used to perform one or more of the methods 600
and 700 of FIGS. 6 and 7, respectively and/or the flow 200 of FIG. 2.

The memory 812 may include computer-readable storage media or one or more
computer-readable storage mediums for carrying or having computer-executable instructions
or data structures stored thereon. Such computer-readable storage media may be any available
media that may be accessed by a general-purpose or special-purpose computer, such as the
processor 810. By way of example, and not limitation, such computer-readable storage media
may include non-transitory computer-readable storage media including Random Access
Memory (RAM), Read-Only Memory (ROM), Electrically Erasable Programmable Read-
Only Memory (EEPROM), Compact Disc Read-Only Memory (CD-ROM) or other optical
disk storage, magnetic disk storage or other magnetic storage devices, flash memory devices
(e.g., solid state memory devices), or any other storage medium which may be used to carry
or store particular program code in the form of computer-executable instructions or data
structures and which may be accessed by a general-purpose or special-purpose computer.
Combinations of the above may also be included within the scope of computer-readable

storage media. Computer-executable instructions may include, for example, instructions and
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data configured to cause the processor 810 to perform a certain operation or group of
operations as described in this disclosure.

The communication unit 816 may include any component, device, system, or
combination thereof that is configured to transmit or receive information over a network. In
some embodiments, the communication unit 816 may communicate with other devices at
other locations, the same location, or even other components within the same system. For
example, the communication unit 816 may include a modem, a network card (wireless or
wired), an infrared communication device, a wireless communication device (such as an
antenna), and/or chipset (such as a Bluetooth device, an 802.6 device (e.g., Metropolitan Area
Network (MAN)), a WiFi device, a WiMax device, cellular communication facilities, etc.),
and/or the like. The communication unit 816 may permit data to be exchanged with a network
and/or any other devices or systems described in the present disclosure. For example, if the
system 800 is included in the first device 110 of FIG. 1, the communication unit 816 may
allow the first device 110 to communicate with the communication routing system 140.

The display 818 may be configured as one or more displays, like an LCD, LED, or
other type of display. The display 818 may be configured to present video, text captions, user
interfaces, and other data as directed by the processor 810. For example, when the system 800
is included in the first device 110 of FIG. 1, the display 818 may be configured to present
second video from a second device and a transcript of second audio from the second device.

The user interface unit 820 may include any device to allow a user to interface with
the system 800. For example, the user interface unit 820 may include a mouse, a track pad, a
keyboard, buttons, and/or a touchscreen, among other devices. The user interface unit 820
may receive input from a user and provide the input to the processor 810.

The peripheral devices 822 may include one or more devices. For example, the
peripheral devices may include a microphone, an imager, and/or a speaker, among other
peripheral devices. In these and other embodiments, the microphone may be configured to
capture audio. The imager may be configured to capture digital images. The digital images
may be captured in a manner to produce video or image data. In some embodiments, the
speaker may broadcast audio received by the system 800 or otherwise generated by the system

800. Modifications, additions, or omissions may be made to the system 800 without departing
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from the scope of the present disclosure. For example, the system 800 may not include one or
more of: the display 818, the user interface unit 820, and peripheral device 822.

In some embodiments, the different components, modules, engines, and services
described herein may be implemented as objects or processes that execute on a computing
system (e.g., as separate threads). While some of the systems and methods described herein
are generally described as being implemented in software (stored on and/or executed by
general purpose hardware), specific hardware implementations or a combination of software
and specific hardware implementations are also possible and contemplated.

In accordance with common practice, the various features illustrated in the drawings
may not be drawn to scale. The illustrations presented in the present disclosure are not meant
to be actual views of any particular apparatus (e.g., device, system, etc.) or method, but are
merely idealized representations that are employed to describe various embodiments of the
disclosure. Accordingly, the dimensions of the various features may be arbitrarily expanded
or reduced for clarity. In addition, some of the drawings may be simplified for clarity. Thus,
the drawings may not depict all of the components of a given apparatus (e.g., device) or all
operations of a particular method.

Terms used herein and especially in the appended claims (e.g., bodies of the appended
claims) are generally intended as “open” terms (e.g., the term “including” should be
interpreted as “including, but not limited to,” the term “having” should be interpreted as
“having at least,” the term “includes” should be interpreted as “includes, but is not limited to,”
etc.).

Additionally, if a specific number of an introduced claim recitation is intended, such
an intent will be explicitly recited in the claim, and in the absence of such recitation no such
intent is present. For example, as an aid to understanding, the following appended claims may
contain usage of the introductory phrases “at least one” and “one or more” to introduce claim
recitations. However, the use of such phrases should not be construed to imply that the
introduction of a claim recitation by the indefinite articles “a” or “an” limits any particular
claim containing such introduced claim recitation to embodiments containing only one such
recitation, even when the same claim includes the introductory phrases “one or more” or “at

[ [yl

least one” and indefinite articles such as “a” or “an” (e.g., “a” and/or “an” should be
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interpreted to mean “at least one” or “one or more”); the same holds true for the use of definite
articles used to introduce claim recitations.

In addition, even if a specific number of an introduced claim recitation is explicitly
recited, those skilled in the art will recognize that such recitation should be interpreted to mean
at least the recited number (e.g., the bare recitation of “two recitations,” without other
modifiers, means at least two recitations, or two or more recitations). Furthermore, in those
instances where a convention analogous to “at least one of A, B, and C, etc.” or “one or more
of A, B, and C, etc.” is used, in general such a construction is intended to include A alone, B
alone, C alone, A and B together, A and C together, B and C together, or A, B, and C together,
etc. For example, the use of the term “and/or” is intended to be construed in this manner.

Further, any disjunctive word or phrase presenting two or more alternative terms,
whether in the description, claims, or drawings, should be understood to contemplate the
possibilities of including one of the terms, either of the terms, or both terms. For example, the
phrase “A or B” should be understood to include the possibilities of “A” or “B” or “A and B.”

However, the use of such phrases should not be construed to imply that the
introduction of a claim recitation by the indefinite articles “a” or “an” limits any particular
claim containing such introduced claim recitation to embodiments containing only one such
recitation, even when the same claim includes the introductory phrases “one or more” or “at
least one” and indefinite articles such as “a” or “an” (e.g., “a” and/or “an” should be
interpreted to mean “at least one” or “one or more”); the same holds true for the use of definite
articles used to introduce claim recitations.

Additionally, the use of the terms “first,” “second,” “third,” etc., are not necessarily
used herein to connote a specific order or number of elements. Generally, the terms “first,”
“second,” “third,” etc., are used to distinguish between different elements as generic
identifiers. Absence a showing that the terms “first,” “second,” “third,” etc., connote a specific
order, these terms should not be understood to connote a specific order. Furthermore, absence
a showing that the terms “first,” “second,” “third,” etc., connote a specific number of elements,
these terms should not be understood to connote a specific number of elements. For example,
a first widget may be described as having a first side and a second widget may be described

as having a second side. The use of the term “second side” with respect to the second widget
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may be to distinguish such side of the second widget from the “first side” of the first widget
and not to connote that the second widget has two sides.

All examples and conditional language recited herein are intended for pedagogical
objects to aid the reader in understanding the invention and the concepts contributed by the
inventor to furthering the art, and are to be construed as being without limitation to such
specifically recited examples and conditions. Although embodiments of the present disclosure
have been described in detail, it should be understood that the various changes, substitutions,
and alterations could be made hereto without departing from the spirit and scope of the present

disclosure.
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CLAIMS
What is claimed is:
1. A computer-implemented method to populate an electronic record based on

communications between two people, the method comprising:

generating, using a processing system, first transcript data of first audio of a first
speaker during a conversation between the first speaker and a second speaker, the first
transcript data being a transcription of the first audio;

generating, using the processing system, second transcript data of second audio of
the second speaker during the conversation, the second transcript data being a transcription
of the second audio;

obtaining a first user identifier associated with the first speaker;

identifying a plurality of general record fields that are to be populated using
information from the first audio and the second audio during the conversation, the plurality
of general record fields being identified based on the first user identifier;

after identifying the plurality of general record fields, identifying, using the
processing system, one or more words from the first transcript data as being a value for a
record field based on the identified words corresponding to the record field and the one or
more words being from the first transcript data and not being from the second transcript
data, wherein the record field is one of the identified plurality of general record fields; and

providing, over a network, the identified words to an electronic record database as

a value for the record field of a user record of the first speaker.

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

identifying one or more second words from the second transcript data as being a
value for a second record field based on the identified second words corresponding to the
second record field and the one or more second words being from the second transcript data
and not the first transcript data; and

providing the identified second words to the electronic record database as a value

for the second record field of a user record.
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3. The computer-implemented method of claim 1, further comprising
establishing a communication session between a first device and a second device such that
first device audio is sent from the first device to the second device and second device audio
is sent from the second device to the first device during the communication session,
wherein the first audio is the first device audio and the second audio is the second device

audio.

4. The computer-implemented method of claim 1, wherein the record field is
a first record field and before providing the identified words the method further comprises:

selecting a first electronic record type from a plurality of electronic record types
based on the first user identifier, the user record being of the first electronic record type;
and

determining a second record field in the first electronic record type that corresponds

to the first record field.

5. A computer-implemented method to populate an electronic record based on
communications between two people, the method comprising:

establishing a communication session between a first device and a second device
such that first device audio is sent from the first device to the second device and second
device audio is sent from the second device to the first device during the communication
session;

generating first transcript data of the first device audio, the first transcript data being
a transcription of the first device audio and including one or more first words;

generating second transcript data of the second device audio, the second transcript
data being a transcription of the second device audio and including one or more second
words;

identifying one or more of the one or more second words as field identification data
that is associated with an identifier for a general record field that is to be populated using

information from the first device audio;
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selecting one or more of the one or more first words that occur after the field
identification data as selected words; and
identifying one or more of the selected words as being a value for the general record

field based on the identified words corresponding to the general record field.

6. The computer-implemented method of claim 5, further comprising:

obtaining a first user identifier associated with the first device based on data from
the first device;

selecting a first electronic record type from a plurality of electronic record types
based on the first user identifier;

matching the general record field with a first record field of the first electronic
record type based on the general record field and the first record field being configured for
analogous values;

providing the first user identifier to an electronic health record database that stores
the first electronic record type; and

providing to the electronic health record database the identified words as a value
for the first record field of a user record of the first electronic record type, the user record

being associated with the first user identifier in the electronic health record database.

7. The computer-implemented method of claim 6, further comprising
interweaving the first transcript data and the second transcript data to generate third
transcript data such that a combined transcription included in the third transcript data is

substantially in chronological order.
8. The computer-implemented method of claim 7, further comprising

providing to the electronic health record database the third transcript data as a value of a

second record field of the user record.
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0. The computer-implemented method of claim 5, further comprising
providing to the second device the field identification data for presentation of the field

identification data by the second device.

10. A computer-implemented method to populate an electronic record based on
communications, the method comprising:

generating, using a processing system, first transcript data of first audio of a first
speaker, the first transcript data being a transcription of the first audio;

obtaining a first user identifier associated with the first speaker;

identifying a plurality of general record fields that are to be populated using
information from the first audio, the plurality of general record fields being identified based
on the first user identifier;

after identifying the plurality of general record fields, identifying, using the
processing system, one or more words from the first transcript data as being a value for a
record field based on the identified words corresponding to the record field and the one or
more words being from the first transcript data, the record field being one of the identified
plurality of general record fields; and

providing, over a network, the identified words to an electronic record database as

a value for the record field of a user record of the first speaker.

11.  The computer-implemented method of claim 10, further comprising
generating, using the processing system, second transcript data of second audio of a second

speaker, the second transcript data being a transcription of the second audio.

12.  The computer-implemented method of claim 11, further comprising:

identifying one or more second words from the second transcript data as being a
value for a second record field based on the identified second words corresponding to the
second record field and the one or more second words being from the second transcript

data; and
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providing the identified second words to the electronic record database as a value

for the second record field of a user record.

13.  The computer-implemented method of claim 11, further comprising
establishing a communication session between a first device and a second device such that
first device audio is sent from the first device to the second device and second device audio
is sent from the second device to the first device during the communication session,
wherein the first audio is the first device audio and the second audio is the second device

audio.

14.  The computer-implemented method of claim 11, wherein the second
speaker is a health care professional and the first speaker is a patient of the health care

professional.

15.  The computer-implemented method of claim 10, wherein the record field is
a first record field and before providing the identified words the method further comprises:

selecting a first electronic record type from a plurality of electronic record types
based on the first user identifier, the user record being of the first electronic record type;
and

determining a second record field in the first electronic record type that corresponds

to the first record field.
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Generate, Using A Processing System, First Transcript Data Of First Audio Of A
First Speaker During A Conversation Between The First Speaker And A Second
Speaker, The First Transcript Data Being A Transcription Of The First Audio

Y

Generate, Using The Processing System, Second Transcript Data Of
Second Audio Of The Second Speaker During The Conversation, The
Second Transcript Data Being A Transcription Of The Second Audio

Y

|dentify, Using The Processing System, One Or More Words From The First
Transcript Data As Being A Value For A Record Field Based On The |dentified
Words Corresponding To The Record Field And The One Or More Words Being
From The First Transcript Data And Not Being From The Second Transcript Data

Y

Provide, Over A Network, The Identified Words To An Electronic Record Database
As A Value For The Record Field Of A User Record Of The First Speaker

| 608

FIG. 6
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Establish A Communication Session Between A First Device And A Second

Device Such That First Device Audio Is Sent From The First Device To The 702

Second Device And Second Device Audio Is Sent From The Second
Device To The First Device During The Communication Session

Y

Receive The First Device Audio As The First 704
Device Audio Is Routed To The Second Device

Y

Receive The Second Device Audio As The Second 706
Device Audio Is Routed To The First Device

Y
Generate First Transcript Data Of The First Device Audio, The First Transcript
Data Being A Transcription Of The First Device Audio And Including Multiple /'708
First Data Segments, Each Of The Multiple First Data Segments Including
One Or More Words From The Transcription Of The First Device Audio

Y
Generate Second Transcript Data Of The Second Device Audio, The Second
Transcript Data Being A Transcription Of The Second Device Audio And Including /710
Multiple Second Data Segments, Each Of The Multiple Second Data Segments
Including One Or More Words From The Transcription Of The Second Device Audio

Y

Identify One Of The Multiple Second Data Segments That Includes A Field

|dentification Word That Is Associated With An Identifier For A General Record /712

Field That Is To Be Populated Using Information From The First Device Audio
And The Second Device Audio During The Communication Session

Y

Select One Or More First Data Segments Of The Multiple First Data Segments That /‘714
Occur After The Identified Second Data Segment As Selected First Data Segments

Y

|dentify One Or More Of The One Or More Words From The Selected First 716
Data Segments As Being A Value For The General Record Field Based -
On The ldentified Words Corresponding To The General Record Field

FIG. 7
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