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DYNAMIC SPEECH RECOGNITION AND
TRANSCRIPTION AMONG USERS HAVING
HETEROGENEOUS PROTOCOLS

tures for users of the system, are usually more ef?cient than a

netWork of mere direct, point-to-point links betWeen indi
vidual users.

But universally available recognition databases, including
vocabulary databases and dictionaries, suffer from signi?cant

CROSS-REFERENCE TO RELATED
APPLICATIONS

ine?iciencies in facilitating communications betWeen users
of a more centraliZed database system, especially if the dic
tation to be transcribed is “free form” or dynamic. Even

The present application is a Continuation-In-Part Applica
tion ofU.S. application Ser. No. 12/497,675 ?led Jul. 5, 2009

though a recognition engine is very accurate in spoken Word
(speech) recognition, the transcription may be ?lled With
transcribed material Which is “out of context,” misinterpreted
or not formatted correctly. Simply stated, “garbage in-gar

for “SPEECH RECOGNITION AND TRANSCRIPTION
AMONG USERS HAVING HETEROGENEOUS PROTO
COLS,” now US. Pat. No. 7,949,534, Which is a Continua

bage out.”

tionApplication of US. application Ser. No. 11/824,794 ?led
Jul. 3, 2007 for “SPEECH RECOGNITION AND TRAN
SCRIPTION AMONG USERS HAVING HETEROGE
NEOUS PROTOCOLS,” now US. Pat. No. 7,558,730, Which
is a Continuation Application of US. application Ser. No.
09/996,849 ?led Nov. 27, 2001 for “SPEECH RECOGNI
TION AND TRANSCRIPTION AMONG USERS HAVING

Thus, even though engine providers advertise in terms of
recognition and transcription accuracy, the real issue With
these robust engines is ease of use (user friendliness); and, the
direct usability of the transcribed material Without extensive

editing, correcting and/or reformatting. Perhaps most signi?
20

HETEROGENEOUS PROTOCOLS” (noW abandoned).
BACKGROUND

The present application relates to electronic speech recog
nition and transcription; and, more particularly, to processes

A system for facilitating the exchange of speech (Which
25

includes spoken text and verbal and non-verbal commands)
and information among users having heterogeneous and/or
disparate internal system protocols, Which is safe, secure, and

30

easy to use, Was set forth in the parent and grandparent appli
cations. HoWever, seamless use of automated speech recog
nition and/or transcription engines (ASRs) by one or more
netWorked application server providers (ASPs) presents a
system restriction Which is inherent to this con?guration.
Even though, the remotely located ASRs are more robust and
provide for use of larger and more diverse dictionaries and

35

remote user to properly select the needed system information

and systems for facilitating “free form” dictation, including
directed dictation, constrained recognition and/ or structured

transcription among users having heterogeneous system pro
tocols. The grandparent application Ser. No. 09/996,849,
Which is herein incorporated by reference, presents a system
and processes for facilitating electronic speech recognition
and/ or transcription among users having heterogeneous sys

tem protocols.
As set forth in the parent application, netWorked applica

vocabularies, including speci?c dictionaries, the ability of a
for a speci?c application is restricted and complicated. This is
especially true WhenASRs and/or different aspects of a single

tion service providers (ASPs) are the most ef?cient Way to

utiliZe sophisticated speech recognition and/ or transcription
engines having robust dictionaries and vocabularies for large
scale users, especially in the professions. The netWorked
application service provider (also knoWn as “on-demand”

40

softWare or softWare as “a service”) interconnects application

softWare to high accuracy speech recognition and/or tran
scription engines Which may exist on a centraliZed speci?c
server application; or, one of the facilities in a peer-to-peer

netWork computing (peer node); or, networking as a distrib
uted application architecture that partitions tasks and/or

45

Well as the “cloud” computing netWork con?guration.
HoWever, a barrier to implementation of these netWorked
50

seamlessly interfacing With netWork application service pro
vider softWare that enables poWerful speech recognition and/
or transcription engines to interface With legacy systems is
required in order for these legacy systems to interface effec
tively With robust netWork based systems. Centralized data
bases (or uniformly accessible databases) that contain infor
mation for a number of users, including the Wide spread

present on these remote robust ASRs, especially When certain
formatting and vocabulary are necessary for very specialiZed
application or functions, Which form a portion of otherWise
normal dictation.

Although some prior art systems contain “drop doWn

protocol (legacy protocols), Which include, in many cases,
both unique native communications and application proto
cols. These protocols are marked by their unique interface
With the entities system and/or organization, and are, there
fore, not universal in their interconnect capabilities or their
application. Thus, most netWork systems are unavailable to
users employing legacy or native systems.
As set forth in the parent and grandparent applications,

vocabulary or a speci?c dictionary need to be selected “on the
?y,” i.e. dynamically, or during a “free form,” streamed dic
tation session, or in response to a streamed, prerecorded ses
sion.
When a particular “free form,” streamed dictated session
requires access to a myriad of specialiZed functions, such as
medical information, Which must serve a number of special
iZed purposes, these system restrictions may overshadoW the
usefulness of netWorked robustASRs. Similar restrictions are

Workloads betWeen peers to form a peer-to-peer netWork, as

systems is the user’ s use of internal “business” and/or system

cantly, the content of a single database rarely contains every
user’ s required information, even When that database special
iZes in information regarding a particular ?eld or expertise,
e.g. medicine.

menus” Which can be populated and thus create documents

55

With predetermined Word lists and/or short phrases for the
system, these systems contain inherent restrictions and inter
ruptions in the dictating session Which limit the required
functionality for “free form,” streamed dictation. That is,
these menus/lists do not provide the ?exibility to accept the

streaming of dictated sentences and phrases, including jar
gon, normally associated and/ or recogniZed by practitioners
60

and/or paraprofessional or administrative personnel in a spe
ci?c trade or profession such as, for example, medicine or
laW.

Thus, populating drop doWn menus/lists With predeter
65

mined single Words or short phrases has not proven adequate
for these higher functionality uses and unduly constrains the

availability of speci?c vocabularies Which include phraseol

speaker and/or interrupts his/her train of thought. Addition

ogy, grammar, and dictionaries, as Well as formatting struc

ally, these types of drop doWn menus/lists are more easily

US 8,498,871 B2
3
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populated by an administrator on a keyboard or With a mouse;

legacy User protocol, and Routing a Response con?gured in

and, do not require the capability or sophistication of a cen

a second legacy User protocol to one or more Users that

trally controlled transcription system and robust recognition
and/or transcription engines (ASRs). An example of com

employs a second legacy User protocol.

plex, “free form” dictation is a surgeon dictating notes during
an open heart procedure or a radiologist reading an X-ray ?lm

Free Form Dictation, Which can be Directed Dictation, Which
is live dictation or from a previously recorded session, Which

or an MRI scan.

contains spoken text for transcription and Commands

The Speech Information Request (SIR) is comprised of

(Speech), including Audio and Non-Audio Commands, for
directing the production of Constrained Recognition and/or
Structured Transcription; and, the Response is comprised of a
transcription of the spoken text, including Formatted Tran

Previous attempts to expand the ?exibility of centrally
controlled systems Were to create large “user ?les” or data

bases Which could be accessed only by a single user. These
user ?les contained the needed “user pro?le” for dictation, as

scription, in response to Commands Whether from the SIR,
the System, or the Automated Speech Recognition and/or

Well as the user speci?c vocabularies or dictionaries for the

ASRs. Thus, all the capability of the system for a single user
had to be pre-stored for that user alone. This limited the

Transcription Engine (ASR). The System Transaction Man
ager, using a system protocol, is in communication With all
components and/or elements of the System to enable Users to

amount of neW indexed data generally accessible to a speci?c
user, as Well as the ?exibility of using ASRs and/or dynami

cally (“on the ?y”) sWitching to specialiZed vocabularies as

experience uninterrupted seamless Free Form Dictationusing

needed or directed by the user or the system. That is, general

their oWn legacy User protocol.
The System includes at least one Automated Speech Rec

databases, for example, dictionaries, could not be universally
updated Without the necessity of updating each individual

20

user’ s database associated With each speci?c ASR. Further, as

these databases greW, the ability to navigate the different
capabilities of these large databases in a short time frame (“on

the ?y”) became limiting, especially during “live,” complex
transcription that required the ASR to dynamically sWitch
among vocabularies of multiple specialties to obtain opti
mum recognition accuracy and/or With multiple speakers
such as, for example, legal depositions. This made certain
uses impossible such as, for example, in a court room setting
or in an operating theater.

25

the structured transcribed Response to the System Transac
30

In one aspect of the System, at least one Application Ser

transmission betWeen the ?rst legacy User protocol and the
35

Such systems required cumbersome human machine (sys
tem) interface requiring the user to, for example, pause in
order to “comman ” or instruct the system to accommodate
40

System Transaction Manager’s uniform system protocol and
betWeen the second legacy User protocol and the System
Transaction Manager’ s uniform system protocol is provided.
A Speech Recognition Service Adapter (SRSA) is utiliZed to
provide, When required, bi-directional translation betWeen
the System Transaction Manager’ s uniform protocol and the
ASR’s native engine protocol. A ?rst legacy User protocol
can be the same as or different than the second legacy User

protocol.

Additionally, certain recognition/ speech engines, by

The System components, including the System Transac

design, process audio ?les on a “batch bases.” Although a

design limitation, not related to the accuracy or the speed of

the engine, this constraint, heretofore, foreclosed certain
applications, including limiting their capability to transcribe

tion Manager.

vice Adapter (ASA) con?gured to provide bi-directional

constrained recognition and/or a structured transcription.

the different scenarios; and, then pause until the system could
locate and upload the database required to respond.

Request (SIR) containing the Directed Dictation, as Well as
System generated Commands from the User and/or the Sys
tem Transaction Manager Which are processed by the Auto

mated Speech Recognition and/ or Transcription Engine
(ASR) to Constrain Recognition and generate Structured
Transcription in Response to the SIR; and, for transmitting

Moreover, previous systems did not provide dynamic sys
tem interface betWeen the automated speech recognition and/
or transcription engine (ASR) and the legacy user such that
the system could prompt the user to focus the dictation to
provide a more structured set of recognition rules and/or a

ognition and/or Transcription Engine (ASR) Which can have
a legacy engine protocol in communication With the System
Transaction Manager for receiving the Speech Information

45

tion Manager and the ASR, can reside in a single location or
the functionalities can be distributed throughout the Internet
as in “cloud” applications or be included as a Peer Node in

peer-to-peer netWorks Which share functionalities by and
through the System Transaction Manager. The ASR can

streamed dictation to an amount of information accepted by

the recognition engine in a single batch. Other speech engines
are only compatible With dictated text from a speci?c source

reside on a remote Speech Recognition and/or Transcription

such as, for example, live microphone or line input. This
inhibits the ability of these engines to operate With digital
systems or systems Which digitiZe speech into data packets
for system identi?cation and processing. Thus, even though

50 Server (SRTS) or at one or more “nodes” in a peer-to-peer

con?guration or Within the “cloud” and is in communication

With the System Transaction Manager through the netWork.
Directed Dictation can be provided directly by the User

the capability Was provided to access netWorked and remote

functionality, the complete value of this capability Was hin
dered by these inherent limitations.

55

SUMMARY

A method and system for facilitating Free Form Dictation,
including Directed Dictation and Constrained Recognition

during a session by structuring the User Interface Device so as
to prompt the User to constrain his dictation to speci?c sub
ject matter and/or content; or, it can be provided by the legacy
User application or the System responding to the User’s spe
ci?c use of ?elds or segments of the User Interface Device or

60

visual or audio prompts generated by the legacy User system
applications running on the legacy User Interface Device. The
legacy User Interface Devices can include remote stations,

and/ or Structured Transcription among Users having hetero

e.g. PDAs, cell phones, phones, tablets, PCs, digital record

geneous native (legacy) protocols is provided. The System

ers, analog recorders, and Internet devices; and/or, Directed
Dictation can be provided by employing communication
betWeen the legacy User interface and the System Transaction
Manager such that the System Transaction Manager prompts
the User to dictate using a speci?c format and/or vocabulary

includes at least one System Transaction Manager running on

a microprocessor having a “system protocol,” adapted to
receive a veri?ed, streamed Speech Information Request
(SIR) from at least one authorized User employing a ?rst

65
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6

either by prompt from the User Pro?le or in accordance With

DETAILED DESCRIPTION

a predetermined User structured instructions and/or from

Nomenclature
The folloWing terms and general de?nitions are used herein
to describe various embodiments of a Speech Recognition

actions of a User such as selection of a ?eld on the User

interface Which instructs the System Transaction Manager to
select a speci?ed Constrained Recognition and/or Structured
Transcription associated With a speci?c ASR.
In one embodiment, the System employs a Buffer function
to facilitate Free Form Dictation, including the System’s use
of batchAutomated Speech Recognition and/ or Transcription
Engines (ASRs) and/ or Constrained Recognition and/or
Structured Transcription, While providing the User With an

and Transcription System (the “System”).
Applications Programming Interface (API) shall mean a
set of services or protocols provided by an operating system

to applications (computer programs) running on micropro
cessors, as Well as a set of services the Application Service

Adapter (ASA) provides to Native Application Protocols. The
API may provide services or protocols geared to activities of
a particular industry or group, such as physicians, engineers,
laWyers, and the like.

uninterrupted, seamless dictating experience.
In another embodiment, the System employs a Virtual
Sound Driver for streaming Free Form Dictation to any ASR,

Application Service Adapter (ASA) shall mean the appli
cation that provides the bi-directional interface betWeen a

regardless of the ASR’s ability to recogniZe and/or transcribe
spoken text only from, for example, a live microphone or line
input. The System Transaction Manager sends spoken text to
the ASR by Way of the Virtual Sound Driver. The Virtual
Sound Driver outputs the spoken text in a data format Which
simulates or mimics that of the input from, for example, live
microphone or line source. This results in the ASR, upon

20

tem Transaction Manager, as Well as the Constrained Recog
nition and/or Structured Transcription of an ASR, as Well as

receiving the spoken text from the Virtual Sound Driver,
processing it as if it Were generated by, for example, a live
microphone or line source, regardless of the actual originat
ing source.

25

A method for facilitating Free Form Dictation, including
Directed Dictation and Constrained Recognition and/or

Structured Transcription among Users having heterogeneous
system protocols is also provided. The method comprises
generating an authorized Speech Information Request (SIR),

ager, and ultimately, a speci?c Automated Speech Recogni
30

netWork, including interconnecting application softWare to
high accuracy, speech recognition and/ or transcription
35

action Manager that directs the SIR to anAutomated Speech
40

a Response to the SIR, including transcription of spoken text
using the ASR; the Response comprised of Structured Tran
scription of the spoken text; translating the uniform System

the System Transaction Manager to provide the Recipient

Audio Data shall mean sounds, Which are audible and
45

non-audible, including verbal, tones, clicks, and pauses dis
tinguishable by the System from spoken text and usually the
basis of an Audio Command. This Audio Data can be gener

Formatted Transcription, if required.

ated by utterances from the User or tactile generated by, for
example, depression of a tone key on a mobile phone. The
50

Audio Data is contained in an audio ?le.
Audio Preprocessor shall mean a processor capable of

detecting Audio and Non-Audio Commands in streamed
Speech, including verbal Commands and non-verbal Com
mands. For example, tones, clicks, silence, or simple numeric

FIG. 1 is a schematic draWing shoWing a netWorked ASP

con?guration among Users for facilitating Speech recogni
tion and/or transcription.
FIG. 2 is a schematic draWing shoWing processing and How

betWeen peers to form a peer-to-peer netWork of nodes, as
Well as the “cloud” computing netWork con?guration. In one

aspect, ASPs provide access to a particular application pro
gram using a standard protocol such as HTTP, HTTPS, and
the like.

User With a transcription of the spoken text, including a

BRIEF DESCRIPTION OF THE DRAWINGS

engines Which may exist on a centraliZed speci?c server

application; or, one of the facilities (Peer Node) in a peer-to
peer netWork; or, netWorking as a distributed application
architecture that partitions functionality, tasks, or Workloads

System Transaction Manager; transmitting the translated
Speech Information Request (SIR) through the System Trans

protocol to a second legacy User protocol, Which may be the
same as the ?rst; and, transmitting the Response to a User via

Application Service Provider (ASP) or NetWork Applica
tion Service Provider shall mean functionality or an entity
that provides computer-based services to customers over a

User protocol to the uniform System protocol used by a

Recognition and/or Transcription Engine (ASR); generating

interface among disparate Users by alloWing a User’ s existing
Native Application Protocol and/or Native Communications
Protocol to communicate With the System Transaction Man

tion and/or Transcription Engine (ASR).

Which is either live or pre-recorded, obtained through a ?rst

legacy User protocol, the Speech Information Request (SIR)
comprised of Directed Dictation; translating the ?rst legacy

legacy User protocol and the System Transaction Manager’ s
uniform System protocol. The ASA provides those aspects
required by legacy application in order to make use of
Directed Dictation, including monitoring the User Interface
Device for changes in output, for example, changes in caret
position, and conveying the relative information to the Sys

55

patterns of strings, as Well as verbal Commands from the
streamed text. Depending on the System action associated to

of information among Users and components of the System

the detected Command, the Audio Preprocessor also seg

shoWn in FIG. 1.
FIG. 3 is a schematic draWing of another embodiment of a

ments the spoken text based upon Commands such that seg
ments are able of separate and distinct processing by the

System for facilitating Speech recognition and/or transcrip

60

Manager.
FIG. 6 is a schematic draWing of a Speech Recognition and

Transcription Server (SRTS).

System.
Automated Speech Recognition and/or Transcription

tion.
FIG. 4 is schematic draWing of a User interface.
FIG. 5 is a schematic draWing of a System Transaction

Engine (ASR) shall mean a process running on a micropro
cessor that recogniZes spoken text and certain ASR directed
65

Commands and performs Constrained Recognition and/or
Structured Transcription of this spoken text in accordance
With instructions from the System Transaction Manager and
Audio and Non-Audio Commands.
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Which are unique to a speci?c User, including the User Pro?le
and can include User speci?c pre-programmed System
responses to Commands for specifying spoken text to the
System Transaction Manager to facilitate Directed Dictation

Buffer shall mean a buffer function such as a temporary

storage or retention device able of dynamically accumulating
and/ or storing streamed data submitted by a User to alloW the

System Transaction Manager to perform System’s functions
seamlessly Without loss of streamed User information and/or
to alloW ASR to perform Constrained Recognition and/or

for a speci?c User or group of Users; a System Database

operated upon by the System Transaction Manager contain
ing general System responses to Commands, including User

Structured Transcription functions seamlessly Without loss of
streamed User information, While the User perceives no dis
ruption in Free Form Dictation.

Pro?les, as Well as the application pre-programmed
Responses to the Commands related to the legacy User pro

Command shall mean any type of prompt on User’s appli
cation and/ or contained (Embedded) in a streamed dictated

tocol and speci?c prompts, application, templates, and the
like needed to facilitate Free Form Dictation from the User;
and, a Universal Database Which is associated With Con
strained Recognition and/or Structured Transcription such as
a dictionary or vocabulary and/or Directed Dictation contain

Speech (audio ?le), including Directed Dictation, Which is
recogniZed by the System as an instruction for controlling
and/or con?guring a System component, but is not included
in the text to be transcribed. For example, Commands instruct

the System on Formatted Transcription of the recogniZed/

ing generic or speci?c prompts, templates, and the like to

transcribed spoken text from an ASR and can also instruct the

facilitate Free Form Dictation available for all Users, or a

disposition of a Response. For example, a Command might
instruct the System to place the recognized/transcribed spo

speci?c group of Users of the System; and, anASR Database
Which is associated With the ASR through, for example, the
SRSA and contains information including User Pro?le,
vocabularies/dictionaries and the like required by the ASR to

ken text into a speci?ed Microsoft® Word format; or, a Com

20

mand might instruct format of the recognized/transcribed
spoken text into segments in order to populate a template in a
Microsoft® Word format. Commands of many types, eg
Audio Commands and Non-Audio Commands, can be

detected by the System Transaction Manager, the ASR, or
various pre- and sub-components of the System. Audio Com

process the SIR.
Dictation Context shall mean a change in the context of the
25

Directed Dictation shall mean Free Form Dictation of

mand shall mean a Command consisting of any Audio Data or

signal in the streamed Speech Which is distinguishable by the

Speech in a manner to enhance recognition accuracy by iden

System from the spoken text. Non-Audio Commands shall
mean Commands Embedded into the audio ?le Which are not
part of the Audio Data and can be encoded by means such as

30

interleaving. Non-Audio commands can also be System gen
erated, for example, in response to the input focus of Directed

tifying differing types of Speech as initiated by the User
and/or the System Transaction Manager and/or User inter
face, including remote devices, Which encompasses Free
Form Dictation (either live or recorded), Wherein Commands,
either on User Interface Device, for example, a programmed

PDA; or, prompted by communication With the System

Dictation and can be contained in the non-audio portion of the

audio stream (Meta Data) to direct, for example, the ASR.

dictation (Constrained Recognition and/ or Structured Tran
scription) of the spoken text in response to Commands, Which
are usually Non-Audio Commands.

Spoken Command shall mean a special Audio Command and

Transaction Manager, prompt the User to dictate on a speci?c
topic and/or utiliZe a speci?c vocabulary or otherWise limit

generally includes verbiage having special meaning to the

the subject matter or the context of the spoken text so that the

User application and/or one or more components of the Sys
tem but is not spoken text. A Spoken Command can include

content is limited and/ or the format structured by the System,

verbaliZed Words or phrases uttered by the User during
streamed dictation and Embedded into the Speech (audio
?le). Tactile Commands shall mean Commands generated

35
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including the ASR, prior to entry into the Correctionist Pool
and/or ?nal document formatting. For example, a medical
interface may prompt the User to dictate a “patient history,”

and, then, When focus is shifted to the diagnosis by, for

from the keyboard, mouse, foot pedal, microphone keys, and

example, a User Interface Device prompt, the User is

the like and can be audio as a touch tone phone; or, non-audio
as in an electronic key stroke. A Tactile Command can also
include touch screen applications or positioning on a visual

reminded to dictate the “diagnosis”. Additionally, the User,
45

by selection of a particular ?eld or grid on the User Interface

Device, such as “prognosis,” commands the System Transac

template, including eye-tracking softWare.

tion Manager to instruct the ASR to load a selected Con

Constrained Recognition shall mean recognition by the
Automated Speech Recognition and/ or Transcription Engine

naries associated With “prognosis” for standard ASR process

(ASR) Which is constrained to the use of speci?c dictionaries
and/or vocabularies or the like by the System Transaction

strained Recognition containing vocabularies and/or dictio
50

With selected vocabulary and/or Structured Transcription of
the subsequent spoken text.

Manager through interaction With the legacy User Interface

Embedded Command shall mean a Command encoded

Device and/ or a remote station and/or User interface actions
and/ or User Pro?le settings or the like in the User Database to

into a Speech stream (audio stream) entered at the User inter
face either directly by dictation or pre-programming in a

enhance recognition accuracy and/ or Dictation Context and/

55

or transcription formatting.
Correctionist shall mean a designated operator Within the

encoded by one or more components of the System.
Enrollment shall mean the process of creating a set of

System for correcting the transcribed text produced by an
ASR.
Correctionist Pool shall mean a pool of Correctionists hav

legacy User application or prompted to the User by the Sys
tem Transaction Manager; or as a Non-Audio Command

interface data for a particular User With one or more Auto
60

ing particular programming applications/capabilities, includ

mated Speech Recognition and/or Transcription Engines
(ASRs) to establish a recognition interface betWeen the spe
ci?c User and ASR to provide accurate transcription.

ing, for example, skills for correcting legal, medical, and

indexed data may include previously transcribed Free Form

Extensible Markup Language @(ML), VOICE Extensible
Markup Language (VXML), and Standardized Generalized
Markup Language (SGML) shall mean self-de?ning data
streams that alloW embedding of data, descriptions using

or Directed Dictation. Databases include User Databases

Commands, tags and formatting. XML is a subset of SGML.

engineering documents Within the System Transaction Man
ager.
Database shall mean an indexed data repository, Which

65
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Formatted Transcription shall mean the formatting of the

and System generated Commands for processing the spoken

spoken text transcribed by a System component, for example,
a Speech Recognition Service Adaptor (SRSA), in response

text, for example, on the legacy User interface.
Routing shall mean the process of transferring Speech,
prompts, and templates that can employ either push technol
ogy or pull technology, Where “push” refers to the Requestor
initiating the transfer and “pull” refers to the Recipient or the
System initiating the transfer in response to a Command.
Speech shall mean spoken text and Audio and Non-Audio
Commands, Which the System can operate upon to provide a
transcription of the spoken text, including a Formatted Tran

to a Command. For example, formatting may involve placing
the transcribed spoken text into a Micro soft® Word document
With ?le name. Transcription formatting may refer to the

internal representation of transcribed Speech Within the Sys
tem (data structure), or to the external representation of the

transcribed Speech When vieWed by Users (visual appear
ance), or to both, or may be used to populate designated areas
of, for example, a form document.
Free Form Dictation shall mean streamed Speech uninter

scription.
Speech Information Request (SIR) shall mean Speech,
Which can be acted upon by System components, including
the System Transaction Manager, to provide a transcription of
the spoken text, including a Formatted Transcription.

rupted by pauses required for the System Transaction Man
ager to access System speech transcription and/ or recognition
functions Wherein the spoken text is a Word stream Which
imparts a thought or concept to the listener or reader in con
trast to Words or stock phrases and verbiage used to populate

Speech Recognition Service Adapter (SRSA) shall mean
an application service adapter layer that communicates With

the Automated Speech Recognition and/or Transcription
Engine (ASR) through the combined vendor independent

the cells in a form or a drop doWn menu.

Job shall mean all information contained in a single Speech
Information Request (SIR) Which can be authenticated by a

20

User ID Which is treated by the System Transaction Manager
as a single unit of information under a common system iden

ti?cation number even if the Speech is in the form of a
continuous stream (Free Form Dictation) rather than a batch.
Meta Data shall mean a segment or block of data used by

25

ASR interface/vendor speci?c ASR interface and retrieves
data from the ASR Database, including User Pro?le, vocabu
laries/dictionaries and the like required by theASR to process
the SIR. The SRSA can perform formatting transcription to
yield a Formatted Transcription.

Speech Recognition and Transcription Server (SRTS) shall

the System Which contains Commands, header data, security

mean a server application Within the System, typically run

data, and identi?cation/veri?cation data. For example, a
Resource Interchange File Format (RIFF) Which is a meta

ning on a separate microprocessor and encompassing any
number of ASRs. The SRTS interfaces multiple ASRs With

other System components through multiple links. Each link

format for storing labeled chunks of data. Native Application
Protocol shall mean a protocol, Which a User employs to

30

support interaction With Speech Information Requests (SIRs)
and Responses and is native to the legacy User protocol.

through one or more SRSAs. The SRSA typically includes

tWo adapters, an Audio Preprocess Adapter and a Speech

Recognition Service Adapter (SRSA).

Native Communications Protocol shall mean a communi

cations protocol that the User employs to support communi
cation Within its legacy system. For many transactions, a User
employs the Native Communications Protocol and the Native

Structured Transcription shall mean transcription of spo
35

ken text by the ASR Which can be constrained to the use of

speci?c dictionaries, vocabularies, or the like by the System
Transaction Manager in response to User Commands, e.g.
Directed Dictation or System generated Commands such as

Application Protocol to access its core processes, in total the

legacy User’s legacy protocol.
Peer Node shall mean a component, a function, or a layer
existing on a User station in a peer-to-peer netWork accessible

maintains a Job queue from the System Transaction Manager

from a User Pro?le to enhance transcription context. Struc
40

by at least the System Transaction Manager to perform Sys

tured Transcription can be processed through Constrained
Recognition by a speci?c ASR Which transcription can be

tem functions Which components can include an Automated

formatted (Formatted Transcription.) For example, Directed

Speech Recognition and/or Transcription Engine (ASR).

Dictation associated With a ?eld in a Microsoft® Word medi

Pre-existing Public Communication System shall mean a
communications link that is accessible to Users and can sup

45

port electronic transmission of data. An example includes the
Internet, Which is a cooperative message-forwarding system

scription to structure the transcribed spoken text associated
With the identi?ed Directed Dictation in Microsoft® Word
format inserted into the appropriate medical form ?eld for

linking computer netWorks WorldWide.
Real Time shall mean the streaming of information includ

ing dictated Speech by a User.

cal form for “diagnosis,” Commands the System Transaction
Manager to initiate Constrained Recognition using a “diag
nosis” vocabulary and subsequently use Structured Tran

50

“diagnosis.”

Real Time Speech Information Request shall mean a User

Subscriber shall mean an entity, Whether a User or not,

Whose SIRtransactions operate at the highest priority to alloW
for Real Time transcription of Speech or at least a streaming
of the SIR. When the System Transaction Manager receives a
Real Time SIR, it immediately locates an available ASR
capable of the request and establishes a bi-directional bridge
Whereby spoken and transcribed text can be directly

Which is authoriZed to employ transactions on the System.
System Transaction Manager shall mean a System’s appli
cation that provides a central interconnect point (hub) and a
55

exchanged betWeen a User and an ASR in Real Time or near

Real Time.
Recipient or Receiving User shall mean a User that
receives a transcription of a Job or portion thereof.
Requestor or Requesting User shall mean a User that sub

60

and processing of feedback of Command actions, as Well as

the Speech Information Request (SIR) and the Response.

mits Speech for transcription or a request for transcribed

Updating a User Pro?le shall mean a User Pro?le update

Speech Within the System.
Response to a Speech Information Request (SIR) shall
mean transcribed spoken text, and Structured Transcription,

including Formatted Transcription of transcribed spoken text,

communications interface among System components and
Users having disparate or heterogeneous protocols; and, an
information router (or bridge or sWitch) Within the System
that manages the scheduling/routing of Jobs/audio streams,
the proper Automated Speech Recognition and/ or Transcrip
tion Engine (ASR) selection, and managing of User Pro?les

from documents, dictionaries, Commands, pronunciation
65

?les, and further User training for the purpose of improving
recognition accuracy and updating Databases containing spe
ci?c User Commands.
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User shall mean an entity that uses services provided by the
System. A User may also be a Subscriber.
User Identi?cation (ID) shall mean a System identi?er,
Which is used to uniquely identify a particular User and its

The System thus provides seamless recognition and/or
transcription of Free Form Dictation, including Directed Dic
tation; and, access among Users of verbal streamed and/or
transcribed spoken text and/ or other information, Wherein the

legacy protocol.

initiation of Directed Dictation can be either User interface or

System directed. By means of Commands (Audio and Non
Audio), Which are acted upon by the System Transaction

User Interface Device shall mean a device (hardWare and

software) Which provides the human machine interface
betWeen the User and the System. User Interface Device is

Manager and/or the ASR, the System provides the legacy

part of the legacy User system.

User a streamed, seamless interface dictation experience,

User Pro?le shall mean a dataset generated by a User
enrolling on a speci?c ASR and required by an ASR to pro
cess User’s Speech recognition. The User Pro?le includes

While utiliZing multiple and various highly functional and
robust Automated Recognition and/ or Transcription engines

User speci?c dictionaries, Commands, pronunciation ?les,

Which include providing information from various indexed
Databases, including User Databases and Universal Data
base. An authorized User, using a legacy User protocol, can
seamlessly access User Pro?les, Subscriber information, as
Well as affecting changes in response to Commands, includ

(ASRs), as Well as structured vocabularies and dictionaries,

User Command Database, and the like.
User Service Adapter shall mean a speci?c Application

Service Adapter (ASA) that handles formatting and Routing
of Speech Information Requests (SIRs) and Responses to
elements of a User’s protocol Within the System.

ing ASRs, vocabulary, dictionaries, and Directed Dictation

Virtual Sound Driver shall mean a System device or appli
cation Which facilitates the use of ASRs regardless of the

prompts and templates, as Well as Enrollment, including

ASR’s ability to recogniZe and/or transcribe spoken text from

seamlessly Updating the User Pro?le.
The System further provides for authoriZed legacy Users

any input source such as, for example, a live microphone or

and or Subscribers to access the System and route the tran

line input. The output of the spoken text from the Virtual

scribed spoken text (Response) to another User (authoriZed or
not) or back to itself. Thus, the User can seamlessly dictate

20

Sound Driver is in a data format Which simulates or mimics

that of the input from any input source such as, for example,

25

(Free Form); receive transcription (Response), including For

a live microphone or line source. This results in the ASR,

matted Transcription, in accordance With the Commands and

upon receiving the spoken text from the Virtual Sound Driver,

Routing by the System to a designated Recipient, irrespective
of the disparity of the legacy User protocol and/or the System

to process it as if it Were generated by any input source such
as, for example, a live microphone or line source, regardless
of the actual originating source.

protocol.
30

The System, Which can generally be classi?ed as an ASP,
comprises a System Transaction Manager running on a

OVERVIEW

microprocessor for receiving a veri?ed, streamed Speech

Processes, methods and systems herein disclosed and
claimed facilitate Free Form Dictation, including Directed

Who also may be a Subscriber. The entry of such SIR opens a
Job. The SIR can take the form of Directed Dictation contain
ing spoken text and/or other information to be obtained or
transcribed and disseminated to other Users on the System, or

Information Request (SIR) from at least one veri?ed User,
35

Dictation, as Well as Constrained Recognition and/or Struc

tured Transcription among Users having heterogeneous Sys
tem protocols (legacy User protocol). The System comprises

a request for previously transcribed Speech and/or other
information assessable to the System, such as a User Pro?le.

computer based components, some of Which run on a micro

processor(s), including indexed Databases and User Interface

40

Devices application and protocols. Broadly, the System and
methods disclosed herein provide for seamlessly providing
Commands (Audio and Non-Audio) (System or User gener
ated), including those generated as part of Directed Dictation,
Which can be live (streamed) or stored, alloWing disparate

spoken text and Audio and Non-Audio Commands) using a
?rst legacy User protocol Which may be processed through an
ASA to the uniform System protocol. The System Transac
45

Users to selectively use and command robust ASRs using
Free Form Dictation, While experiencing no system delay or

dictation interruption for System input of the SIR and
Response When using a legacy User protocol.
A System Transaction Manager identi?es Commands in

50

causes the Speech stream to be “buffered” or otherWise

paused and “reWound”, in order to execute the Commands

and thereby transcribe the spoken text through very robust
55

Without perceived interruption of the dictating session by the
User. The System provides seamless Constrained Recogni
tion and Structured Transcription, including Formatted Tran
scription of spoken text and other information among legacy
Users, While utiliZing different indexed Databases and ASRs
to interoperate complex Commands and uses stored data, “on
the ?y,” to structure the transcription and otherWise frame and
cull the transcribed product such that it requires less User
and/ or Correctionist time to “clean up” the product. Not only
is the instant System more “user friendly,” it reduces the
human interface time required to render the transcribed prod
uct usable even by Way of disparate legacy User systems.

tion Manager upon receipt of the SIR creates a Job and in
accordance With contained and stored Commands to con?g

ure the System to process the Job, including the requirement
for Directed Dictation and/or Constrained Recognition and/
or Structured Transcription through prompts and/or tem

the User streamed or stored dictation; and, if necessary,

ASRs using Constrained Recognition in a seamless manner

A Speech Information Request (SIR) comprises Free Form
Dictation Which can be Directed Dictation (Which includes

plates stored Within a Database or on the legacy User system,
process the SIR.

The System Transaction Manager, Which in communica
tion With all System ASRs, generates a Speech Information
Request (SIR) in a uniform System protocol Which is pro
cessed, if needed, through an SRSA and forWarded to the

Automated Speech Recognition and/or Transcription Engine
(ASR). The ASR, upon receiving the Speech Information
Request (SIR) from the System Transaction Manager, gener
60

ates a transcription of the Speech Which is returned in the
form of a transcribed Response. If there is a requirement for
Constrained Recognition and/or Structured Transcription, the
ASR is directed to load a speci?c vocabulary, and/or dictio

nary for recognition and transcription either by the System
Transaction Manager or Embedded Command in the Speech
65

directed at the ASR. The SIR contains Commands Which

instruct the System, dynamically, regarding Constrained Rec
ognition and/or Structured Transcription. These Commands
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are either acted upon by the System Transaction Manager or

racy ASRs, including ASRs providing Constrained Recogni

the designated ASR depending upon the Commands.
The transcribed Response is transmitted to the System

tion and/or Structured Transcription.
Individual Users 22 having distinct legacy User protocols

Transaction Manager through the Speech Recognition Ser

communicate With the Speech Recognition and Transcription

vice Adapter (SRSA), if necessary, Which routes the
Response to one or more of the Users, including, Without

System 20 via a communications link 24. Any User 22 Who is
authoriZed can request transcription of spoken text or other

limitation, the User that generated the SIR employing a sec
ond legacy User protocol, Which may be the same as, or
different than, the ?rst legacy User protocol. If a Formatted

may be the Recipient of transcribed spoken text and such
other stored and generated System information. As described

stored and generated System information; and, any User 22

in detail beloW, the Speech Recognition and Transcription

Response is required, the System Transaction Manager

System 20 includes a System Transaction Manager, Which
transfers Meta Data and Speech (spoken text and Commands)

directs a post-processing System component to format the
transcribed spoken text in accordance With the speci?ed
Command to produce the Formatted Dictation.
The System Transaction Manager utiliZes a uniform Sys
tem protocol for processing the SIR and the transcribed

among Users 22, and one or more ASRs Which may exist on

a centraliZed speci?c server application such as a Speech

Recognition and Transcription Server (SRTS); or, one of the
facilities (Peer Node) in a peer-to-peer netWork; or, netWork
ing as a distributed application architecture that partitions

Response. Subscribers to the System (Who may also be Users)
have identifying codes, carried in Meta Data Which are rec

functionality, tasks, or Workloads betWeen peers to form a
peer-to-peer netWork of nodes, as Well as the “cloud” com

ogniZable by the System for authorizing a System transaction
to create a Job. Thus, for System security and/or billing pur
poses, at least one Subscriber through the Subscriber’s (Us

20

er’ s) ID is required by the System to be involved in creating a
Job.
In accordance With the instant method for exchanging tran
scribed spoken text and or information captured by Free Form
Dictation Which includes Directed Dictation, among Users

Who may employ disparate legacy User protocols, a Speech
Information Request (SIR) is generated and/or a request for
previously transcribed speech and/or other information
through a ?rst legacy User protocol and conveyed to the

25

puting netWork con?guration. In one aspect, ASPs provide
access to a particular application program using a standard
protocol such as HTTP.
The System Transaction Manager, as a central element of
the System, may comprise more than one physical and/or
functional elements and a multi-tiered System Transaction
Manager may be practical in some applications. In one

embodiment, the System Transaction Manager communi
cates With at least one User (Application) Service Adapter

(ASA) (see FIG. 3), Which provides an interface betWeen the
30

System Transaction Manager and a protocol that a User 22

System Transaction Manager. The SIR is transmitted to the

employs to generate spoken text and Commands. The System

ASR through the System Transaction Manager using a

20 may also include one or more User Service Adapters 80

Speech Recognition Service Adapter (SRSA) compatible

(see FIG. 3) that process formatting of information including
Formatted Transcription and Routing 114 of information
betWeen the Application Service Adapters 80 and the System
Transaction Manager 30' (bi-directional). This bi-directional
communication facilitates, for example, System Transaction
Manager’s initiation of User interface prompts for Directed

With an ASR. The method also includes generating a tran

scribed Response to the SIR, using the ASR and transmitting

35

the transcribed Response to a User via the System Transac

tion Manager, including a Constrained Recognition and/or
Structured Transcription, if required, and providing the User
With the transcription from the ASR or a Formatted Transcrip

tion from, for example, the SRSA. The Response is compat

40

ible With a second legacy User protocol that may be the same
as or different than the ?rst legacy User protocol.

According to the method, the Speech Information Request
(SIR) Which can include a request for previously transcribed

speech and/or other information is generated using a ?rst

45

User (Application) Service Adapter (ASA.) The method

at least one User in any SIR transaction (Job) must be a

includes transmitting the SIR to a Speech Recognition and/or
Transcription Engine (ASR), Which may have yet a different

Subscriber to the System. Thus, the Subscriber is an autho

Speech recognition protocol through a Speech Recognition
Service Adapter (SRSA) via a System Transaction Manager

Dictation.
Communication links 24 include communication interface
betWeen the Users 22 and the System 20, Which can be, for
example, a public communications system, such as the Inter
net. Each User 22 has a User Identi?cation (ID) for authen
tication and identi?cation purposes, including identifying a
Subscriber as fully explained beloW. According to one aspect,

50

and generating a transcribed Response to the Speech Infor
mation Request (SIR) using the ASR. The Formatted Tran

riZing agent that permits the SIR transaction (Job) access to
the System 20.
Speech to be transcribed, containing spoken text andAudio
and Non-Audio Commands, When generated as Free Form
Dictation and captured by a suitable User Interface Device

scription Response to the Speech Information Request (SIR)

using the legacy User protocol (Native Communications pro

is transmitted to the System Transaction Manager via the
SRSA and the Formatted Transcription Response is returned
to the System Transaction Manager. The System Transaction
Manager using a second ASA, conveys the Formatted Tran
scription to the User included in the Response through a

tocol and Native Communications protocol), is communi
55

be generated by the User employing Directed Dictation
Which increases not only the Response time of the System, but

separate User Service Adapter. The Response containing the
Formatted Transcription so transmitted is compatible With a

cated to the System Transaction Manager in a manner as set
out in more detail beloW. In one embodiment, the Speech can

60

the accuracy and usefulness of the Response as set out beloW.
As part of at least one User Interface Device, the Speech is

the ?rst User protocol.

input into the System using any Well-knoWn methods and
devices for capturing audio signals. For example, spoken text

Turning to the Figures, there is shoWn in FIG. 1 a schematic
draWing shoWing the System as an Application Service Pro
vider (ASP) or Network Application Service Provider, Which

ver‘ter, Which converts an analog audio signal representing the
spoken text and Commands (Audio and Non-Audio) to a

second User protocol that may be the same as or different than

can be acquired using a microphone coupled to an A/D con
65

provides computer-based services to Users over a netWork,

digital signal that is subsequently processed using, for

including interconnecting application softWare to high accu

example, a dedicated digital signal processor or a general
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purpose microprocessor. For a discussion of the acquisition of

User’s 22 existing (legacy) protocol a SIR is created. Through
a ?rst User Service Adapter, the System Transaction Manager

audio signals for Speech recognition, transcriptions, and edit

transfers the SIR to an appropriate ASR through an ASR
ASA, if necessary. The ASR generates a Response to the

ing, see US. Pat. No. 5,960,447 to Holt et al., Which is herein

incorporated by reference in its entirety and for all purposes.

Speech Information Request (SIR), Which includes a Format
ted Transcription of the spoken text. Using the SRSA, the
Response is transferred to the System Transaction Manager.

The skilled artisan Will realiZe that many audio input
sources can be used by the User in accordance With the instant

System. These inputs are capable of processing aspects
involving population of User Pro?les (both System and ASR),

Through a second User Service Adapter, Which may be the
same or different than the ?rst, the System Transaction Man

Enrollment, User and System Command Databases in addi
tion to providing means of recording Speech and processing
document retrieval, including a Response. These include

ager transfers the Response to one or more of the Users 22

With a transcription that is compatible With its particular

(legacy) protocol. The Requesting User 22 and the Receiving

applications that provide the minimum capability of record
ing Speech and streaming audio to the System Transaction
Manager; telephony using a telephone line (including Wire

User 22 may be the same User or a different User or a number

of Users may receive the Response. LikeWise, the SIR may be
for Speech previously transcribed and stored in a Database.
The System Transaction Manager employs a uniform or “sys

less) that provides audio and drop doWn menus that alloW a
User to navigate through choices such as those that alloW a
User to enter its ID, record Speech, revieW and edit the

tem” protocol capable of processing SIRs and Responses

Speech, submit the audio recording to the System Transaction
Manager, and update the User Pro?le; and recorders, includ
ing hand-held Which are capable of recording Speech and of

requisite for this protocol is that it is convertible (by an ASA)
into the legacy User protocol and/ or any System Speech Rec

expressed in a standard or normaliZed data format. The only
20

ognition and Transcription Engines (ASRs) protocol.

transferring the recording to a computer directly, as Well as

As set forth above, the User and/or Application Service

With the use of an A/ D converter.

As better seen in FIG. 2, the System 20 involves interface
betWeen a User 22 and the System Transaction Manager 30,
as Well as an interface betWeen System Transaction Manager

Adapters are the same When the User 22 requesting a tran

scription of spoken text also receives the transcribed spoken
25

30 and ASR 32 (or multiple ASRs). The User 22 System

same as the application receiving the transcribed spoken text.
In many cases, a UserApplication ServiceAdapter Will reside
on the User’s 22 Workstation/Workgroup legacy computer
system. In such cases, the System 20 can employ sets of

Transaction Manager 30 interface 24 is a bi-directional link
Which alloWs User 22 direct communication (through anASA

interface) With System Transaction Manager 30 Which is
instrumental in facilitating Free Form Dictation and, more
importantly, Directed Dictation. Communication link 24 pro

30

vides Real Time interaction and interface betWeen System
Transaction Manager 30 and User 22 such that System Trans
action Manager 30 can interact With the User 22 Interface

Device during Free Form Dictation. In this manner, System
Transaction Manager 30 has “hands on” involvement in the
structure and generation of the content of the SIR during

actual dictation of Speech.
LikeWise, the bi-directional communication link 24
betWeen the System Transaction Manager 30 and the ASR(s)
32 provides dynamic interface 24 betWeen the System Trans

text, provided the application recording the Speech is the

35

different UserApplication Service Adapters (ASAs) and User
ServiceAdapters to facilitate transfer of information betWeen
tWo Users 22, even though they may use similar protocols.
Turning to FIG. 2, there is shoWn a simpli?ed block dia
gram containing processing and How of information among
Users 22 and components of the System 20 of FIG. 1. For
clarity, the System 20 shoWn in FIG. 2 includes a representa

tive User 22, System Transaction Manager 30, Speech Rec
ognition and Transcription Engine 32, and communications
links 24. It should be understood, hoWever, that the System 20
40

Would ordinarily include multiple Users, multiple SARs, and
communications links, and Would in certain embodiments

action Manager 30 and one or more ASRs 32 during recog

include more than one System Transaction Manger, i.e. a

nition/transcription of the SIR to afford System 20 higher
capability of series and/ or parallel utiliZation of ASRs 32

tiered/ server/ clustered system With System Transaction Man

having different input requirements and/ or recognition/tran

45

scription capabilities.

other System components, applications, and Databases.
Users 22 normally access the System Transaction Manager

In one embodiment, an Applicant, in order to become a

User of the ASP System, initially must subscribe to the ser

vice receiving a User ID, account codes, billing instructions,
and the like through legacy User protocol. Once the interac
tion betWeen User 22 and System Transaction Manager 30 is

gers communicating among themselves in a tiered/server/
clustered arrangement. The System 20 includes numerous

30 by sending a SIR Which can include a request for stored

Speech information that includes the User’s 22 identi?cation
50

(ID) Which can also be a Subscriber’s ID if the User is a
Subscriber. Each transaction must include a Subscriber,

established, the User 22 populates a User Pro?le Which is
used for a myriad of purposes Within the System and may, for

Whether the Subscriber actually requests or receives informa

example, contain ASR Enrollment data, if required, pronun
ciation dictionary population, User Command Database

processed by opening a Job by the System Transaction Man

tion relating to that transaction or not. An authenticated SIR is
55

enable a User 22 to generate a dynamic streamed SIR 34 and

not to be transcribed, even if populated by using vocal (micro

phone or line) input.
As part of this initial transaction, various User Interface
Devices are also registered so that during Directed Dictation,

60

ASR 32 includes processes for receiving 44 the SIR, for
processing and generating a Response 46 to the SIR (e.g., for

use bi-directional prompts directed to a speci?c User inter

face When the User interface logs on to the System.

generated Speech, Which comprises spoken text and Com
mands, including Audio and Non-Audio Commands, using a

transmit 36 the SIR to the System Transaction Manager 30.
The System Transaction Manager 30 receives 38 the SIR,
processes 40 the SIR, and transmits 42 the SIR to the appro

priate Speech Recognition and Transcription Engine 32. The

the System Transaction Manager can ef?ciently, for example,
In operation, to produce a System transcription of the User

ager 30 as further described.

As shoWn in FIG. 2, the System 20 includes processes that

population and the like. This initial transaction is accom
plished through a special SIR to facilitate the interface and is

65

transcribing the Speech), and for transmitting 48 the
Response (e.g., transcribed Speech) back to the System
Transaction Manager 30. The System Transaction Manager
30 receives 50 the Response, processes 52 the Response, and

US 8,498,871 B2
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transmits 54 the Response to the User 22, Which, may access
System 20 processes that enable it to receive 56 the Response
and to process 58 the Response to the SIR. This is all facili

munication. The ?rst is accomplished by the User purpose
fully constraining the subject matter of the dictation as

tated by use of authentication routines, certain protocol adapt

cally hard-Wired or exists on an application running on the

prompted by the legacy User protocol Which is either stati

legacy User protocol. Thus, in response to particular legacy

ers, and User Pro?les, as Will be further explained.

User Input to the System (Free Form Dictation)
User inputs Speech and other information into the System

User protocol prompts displayed on or communicated to the
User by means of the User Interface Device, the User can
constrain the dictation in accordance With the prompts. The

via a User Interface Device. The majority of this input is

accomplished through Free Form Dictation, including popu

second involves interaction (bi-directional) betWeen the Sys
tem Transaction Manager and the User Interface Device,

lation of Databases and the like. The System, by means of the
Transaction Manager, has bi-directional communication With
the User through the User Interface Device. In this manner,

Whereby the System Transaction Manager, in response to, for
example, the logon of a particular User Interface Device

applications can run on the User Interface Device using

populated the User Interface Device by use of stored and/or

legacy User protocol in order to provide dictation prompts to
the User Which are managed and maintained primarily Within

acquired System User information. LikeWise, the User, by

station. These prompts are intended as a human machine

speci?c interaction through the User Interface Device, is able
to request from the System a speci?c prompt population,
display, grid, or the like, Which can be produced by Way of the

interface, Wherein the User is prompted to direct, constrain

User Interface Device.

the legacy User protocol, for example, on a server or Work

and otherWise structure the subject matter and content of the
dictation.

The above functionality is accomplished at least in the
20

ContraWise, using the bi-directional communication
(through the ASA), the System is able to populate the User
Interface Device prompts With data retained, stored, or
retrieved by the System Transaction Manager in response to a
Command. For example, When a User logs on using a User
Interface Device, an automatic handshake is established With

25

bi-directional communication by Commands, Which are car
ried in the Speech audio stream and/ or are pre-programmed
into User’s interface and/ or System ?les, e.g. User’ s Database
containing User Pro?les, or the like. As set forth above, Audio

Commands (Spoken or Tactile) generate an audio signal dis
tinguishable by the User interface and/or the System Trans
action Manager and/or the ASR from spoken text Which are

the System Transaction Manager; and, the System Transac

carried in the audio stream. Non-Audio Commands are
inserted into the audio stream but are not part of the Audio

tion Manager is instructed as to all of the retained aspects and

requirements associated With that particular User Interface

protocol and the System Transaction Manager, in response to

Data and can comprise encoded or interleaved data, including
Meta Data. The non-Audio Data is stored in segments.
In addition, the Free Form Dictation Speech contains vari
ous Commands Which instruct the System Transaction Man

either sent or stored Commands, can use Free Form Dictation

ager to institute a pre-programmed set of actions directed at

Device.

30

The User, by combining prompts generated by legacy User
to enter Speech into the System via the User Interface Device.
Free Form Dictation is a concept and functionality that is

35

vieWed from the point of vieW of the User. The User, by using
the system of prompts and/or guides described above, can
interact With the User Interface Device to create a stream of
dictated Speech in a conversational manner to convey or
impart a thought, idea or concept to the listener or reader

System components and not the User Interface Device. These
actions may involve inclusion of User Databases, Universal
Database, speci?c ASRs, and/ or vocabulary and/or dictionar

ies, and the like, selection of templates to facilitate the Sys
tem’s processing of the Directed Dictation Speech. In this
manner, the streamed SIR created by Directed Dictation con

uninterrupted by pauses required for the system behind the

tains Commands embedded therein Which the System Trans
action Manager reads and carries out “on the ?y” to yield

User interface to access and carry out the functional instruc
tions in a manner so that the speaker is virtually unaWare of

including Formatted Transcription.

40

Constrained Recognition and/or Structured Transcription,

the Workings and requirements of the System.
In addition, the System Transaction Manager, in order to
process this Free Form Dictation and, more speci?cally,
Directed Dictation, must itself possess a set of capabilities
and operate in a rather unique fashion With internal System
components, as Well as the number of general and specialiZed
ASRs able of interface With System Transaction Manager on
the network. This is especially true When an ASP is able of
seamless interface With Users using diverse legacy User pro
tocols.

45

System Transaction Manager can con?gure the System to
provide Constrained Recognition and/ or Structured Tran
scription of the spoken text. This eliminates super?uous spo
50

ken text normally associated With non-constrained or Free

Form Dictation and increases the ef?ciency of the System in
processing the SIR containing Directed Dictation to provide
a better transcribed Work product Which can also be formatted

(Formatted Transcription).

This interface betWeen System Transaction Manager and
one or more ASR enables the System to produce Constrained

In operation, the User’s response to the prompts on the
User Interface Device, as Well as the Speech generated in
response to these prompts, provide Commands such that the

55

Recognition and/or Structured Transcription solely using the

For example, When a cursor on the User Interface Device is

placed in a speci?c location on, for example, a form, this

spoken text and Commands of the SIR produced using

action embeds a Command for the System to use a speci?c

Directed Dictation.
Audio and Non-Audio Commands

vocabulary (Constrained Recognition). Further, a 2-dimen

As stated above, the Speech input to the System is accom

60

plished by a User/System interface (User Interface Device).

generate speci?c templates and/or vocabulary for the System.

The ability of the System to recogniZe and transcribe Free
Form Dictation depends upon tWo aspects of User/System
interface. The ?rst is the interaction of the User With the User

Interface Device; and, the second is the dynamic interaction
of the User Interface Device With the System Transaction
Manager through an ASA by means of bi-directional com

sional schematic diagram of an aircraft engine displayed on
the User Interface Device can generate Tactile Commands by
the User touching a location on the schematic diagram to

65

3-dimensional models, such as the human anatomy, can also
be used to constrain and direct dictation. For example, sensors
can be placed on portions of the 3-dimensional models that

generate Commands When activated Which specify, for

example, speci?c ASRs and/or vocabulary. Thus, activating
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the sensors in the heart area of 3-dimensional model desig
nates cardiac references for the System, While activating sen

sors in the foot area designates, for example, podiatrist’s
vocabulary to the System. In this manner, input is directed

In another embodiment, the System can be con?gured such
that all Speech is recognized Within a Dictation Context. In
accordance With this aspect, Directed Dictation and/or Con
strained Recognition and/or Structured Transcription can be

such that the User keying on the particular prompt can dictate

preset in Response to a speci?c set of Commands Which are

Directed Dictation aimed at a diagnosis, a treatment, insur
ance record, or the like. In this manner, the structure of the

dictation actually activates the System, as Well as provides

usually Non-Audio. The Dictation Context includes elements
from the legacy User protocol, the User Interface Device,
User Pro?le associated With the recognition of the spoken

structure for the dictation (Directed Dictation.)
This embodiment provides even greater functionality for

text, including vocabulary, User Enrollment, spoken lan
guage, preferred Automated Speech Recognition and/or

the System in that Embedded Commands can include instruc

Transcription Engine (ASR), Correctionist, Correctionist

tions to the System Transaction Manager contained in the
Speech stream of the SIR Which alloWs the System Transac
tion Manager to segment the streamed Speech and process the
Job either in series or in parallel through various ASRs,
vocabularies, dictionaries, and the like. For example, an

Pool, and the like. In this manner, a preset set of conditions for

recognition and transcription of spoken text can be instantly
programmed into the System. This is particularly useful When
forms or other repetitive documents must be populated by

application on the User Interface Device Which transmits a

Dictation (Free Form) for otherWise tedious transcription

Command transmitted to the System upon the User Interface
Device logon identi?es the User Interface Device and alloWs

task.
It Will be realiZed by the skilled artisan that a number of
Commands can be used to narroWly direct dictation and yield

the System to obtain the requisite pro?le and Enrollment data

Speech dictation. This alloWs a User to engage in Directed

20

a cleaner transcription product by use of these various input

associated With that device for insertion into the SIR.

schemes.

Directed Dictation uses Commands to not only structure

the input (SIR), but also the output (Response) of the System.
For example, anAudio Command inserted by the legacy User
protocol into the Speech after a User selects a neW form ?eld
on the User Interface Device directs the System Transaction

Manager to queue a particular ASR and/or vocabulary (Con
strained Recognition) and/or particular processing of tran
scribed spoken text (Structured Transcription) and/ or placing
the transcribed spoken text into a particular format (Format
ted Transcription). This is particularly useful for dictation
using a touch tone phone, Where each number key can be
assigned a function.
Thus, the System is instructed to perform certain tasks or
access certain functionalities upon reading a Command. The

System Input to the ASR

As previously stated, the System, using the System Trans
25

Response. This System operation is in many respects separate
and apart from the User interface and for the most part it is
30

scription processing.
ASRs have varying characteristics and requirements for
their effective utiliZation. For example, some ASRs Will not
35

accept other than microphone or line input. Others do not

operate upon streamed Speech and require batching of the
dictated Speech ?les. Further, in order to effectively utiliZe all
of the capability of the System, the System Transaction Man

contained Within the Command. A Command can be carried

40

ager must be able to sWitch ASRs “on the ?y” in response to
Commands embedded in the streamed Speech as, for

45

example, When the User is prompted to change the subject
matter and/or processing of the Speech by the User Interface
Device. Further, in order to process many prioritized Jobs
(SIRs), the System Transaction Manager needs to be able to
process large Jobs though a number ofASRs inparallel, While

ated With one instruction, so as not to introduce ambiguity.
Commands can also be de?ned for “User groups” and as a

universal default that could be overridden by the User for
speci?c applications. In one embodiment, a Command is
associated With an indexed Database. A lookup is made into
the set of Commands in the updated Commands Database for

carried on Without knoWledge or interaction With the User.

This is especially true for SIRs not requiring Real Time tran

exact System component for carrying out the Command is

out by the legacy User protocol and/ or the System Transac
tion Manager and/or the ASR according to the instructions
associated With a speci?c Command. A Command is associ

action Manager alloWs the operation of the system behind the
User Interface Device to operate ef?ciently and process SIRs
effectively to increase accuracy and utility of the transcribed

a match. Once a match is found, the instruction associated

retaining the exact location and progress of each of the seg
ments parsed to a number of ASRs simultaneously (in paral

With the Command is processed.

lel).

As can be seen, use of Directed Dictation reduces the

“garbage in-garbage out” problems associated With pure Free
Form Dictation. Additionally, Constrained Recognition
enhances the recognition accuracy by matching the dictated

50

the set up and communication With a neW ASR having, for

example, neW vocabulary, is established.

Words to the optimum ASR, as Well as vocabularies for that

ASR resulting enhanced recognition accuracy.
Another advantage of Directed Dictation is that it provides
heretofore not available System ?exibility and autonomy in
processing dictated Speech. Based on System’s rules, either
Within the System or existing in the legacy User protocol, the

Virtual Sound Driver
55

System Transaction Manager can parse, rout, and instruct

System components regarding a complete Job. For example,
selecting and processing the dictation using the most appro

60

priateASR for the subject matterbeing dictated; selecting and
processing the dictation With Constrained Recognition using

transcribed text to produce a Formatted Transcription.

In order to take advantage of particular and speci?c capa
bilities of various ASRs, the System must interface With these
engines in a dynamic manner Which requires the change of
use of a particularASR and/or a particular vocabulary “on the
?y.” In one embodiment, the System employs aVirtual Sound
Driver for streaming Free Form Dictation from the System
Transaction Manger to any ASR, regardless of the ASR’s
inability to recogniZe and/ or transcribe spoken text other than
from, for example, a live microphone or line, as Well as

a specialty vocabulary as directed by the User or the User

Interface Device prompts proper processing of the Structured
Transcription of the transcribed text and/or formatting the

When a single Job requires multiple ASRs in series, the
System Transaction Manager must have a Way of “marking”
the Speech stream and buffering the continuous stream, While

65

batched audio ?les. In this embodiment, the System Transac
tion Manager sends spoken text and Commands to the ASR
by Way of the Virtual Sound Driver. The Virtual Sound Driver
outputs the spoken text (digitiZed) in a data format Which
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simulates or mimics that of the input from any input source
such as, for example, a live microphone or line source. This

Audio Data to the System Transaction Manager, receiving the
transcription document or recognition result, User processing
of Embedded Commands in the Response generated by the

results in the ASR, upon receiving the spoken text from the
Virtual Sound Driver, processing it as if it Were generated by

System Transaction Manager, inserting Embedded Com

any input source such as, for example, a live microphone or
line source, regardless of the actual originating source.

mands in the User system in support of Directed Dictation,
and the like.

The Virtual Sound Driver can accept input audio data, for
example, by streaming or reading from an audio ?le, thus
alloWing any engine to process stored audio data, even When
the recognition engine’s API does not directly support pro

To accommodate yet another System protocol used by the
ASR, a Speech Recognition Service Adapter (SRSA) com
municates With the System Transaction Manager and the ASR
to provide a designated engine With a SIR, Which is compat
ible With the engines and a Response compatible With the
System Transaction Manager’s protocol. This SRSA pro

cessing an audio ?le. Thus, the Virtual Sound Driver advan

tageously can accept input audio data by receiving data from
a live netWork connection using any protocol, thereby alloW
ing streaming of audio data directly Without having to ?rst

cesses formatting the transcribed spoken text received from
the System Transaction Manager forASR interface, as Well as

store the data or from stored data. In this manner, the audio

the Response received from an ASR into or from a System

data can be transcribed in Real Time or near Real Time as the

protocol or a legacy User protocol used by the User and/ or the

speaker is dictating.
Constrained Recognition

items as converting raW text to RTF, HTML, and the like

System Transaction Manager. Formatting includes such

interpreting and applying Commands, populating any speci

In another embodiment, the ASR is commanded to con?g
ure such that it Will accept constraints on recognition and/or
structures on transcriptions for information that is limited to a
speci?c prompt on the User Interface Device. In accordance

20

?ed forms or templates and/or protocol conversion. SRSA
also can be used to produce Formatted Transcription directly
from the ASR.
Databases

25

comprise four general types, each of Which is an indexed
information repository able of access by the System Transac
tion Manager and/or other System components in response to
speci?c Commands Which can be User generated or System
generated and can include previously transcribed Free Form
Dictation and/or Directed Dictation.
The ASR Database, Which is associated With the ASR

With this embodiment, a dynamic vocabulary/ dictionary
stored in the ASR Database is indexed to recogniZe the
prompt. Thus, When the User or the System activates the
particular prompt on the User Interface Device, the ASR
recogniZes the constraints and/or structure required, as Well
as the vocabulary in the SIR transferred to the ASR by the
System Transaction Manager. The prompt can be activated by
the User or the System using any means heretofore disclosed,
including, for example, eye movement into a grid or tone from
a telephony device. Thus, in accordance With this embodi
ment, the ASR is able to provide dynamic Constrained Rec
ognition and/or Structured Transcription for Users of the

System Who employ the particular prompt.

The Databases used by the System, Without limitation,

30

through, for example, the SRSA, contains information,
including User Pro?le, Enrollment, vocabularies/ dictionaries
35

System Database operated upon by the System Transaction
Manager contains general System responses to Commands,
including User Pro?les. A System Database maintained by
the System and interfaced by the System Transaction Man

Buffer Function

The Buffer (Buffer function) of the instant System can be
any of the devices or applications knoWn in the art for storing
and holding information on a temporary basis. The Buffer

device or function is able of dynamically accumulating and/or
storing streamed data submitted by the User or the ASR in
either Real Time or from storage to alloW the System Trans

40

ager alloWs information to be obtained by the System to

perform System oriented housekeeping, administrative, and
various other System related tasks.
The Universal Database, Which can include, for example,

action Manager to perform System’s functions seamlessly
Without loss of streamed User information and/or to alloW

ASR to perform Constrained Recognition and/or Structured
Transcription functions seamlessly Without loss of streamed

and the like required by the ASR to process a SIR or Real
Time SIR.

45

language dictionaries, phraseology and/ or vocabulary, Which
are generic to speci?c professions such as, for example, medi
cal or laW, is available for use by all Users and/or all System

Real Time or near Real Time SIR User information, While the

components, including the System Transaction Manager.

online User perceives no disruption in Free Form Dictation.

This Database can contain a set of speci?c forms, templates,

The Buffer is activated by the System Transaction Manag

or the like to facilitate Free Form Dictation. In one embodi

er’ s response to a Command either in a Database or embedded 50 ment, the Universal Database is associated With Constrained

in the audio ?le. Upon activation, the System Transaction
Manager identi?es the beginning of the storage such that the
stored portion is seamlessly placed back into the SIR. In
another embodiment, the Buffer is used to retain Speech,
including that produced by Free Form Dictation forASRs that
are incapable of accepting continuous streamed Audio Data,

Recognition and/ or Structured Transcription. In this embodi

ment, speci?c dictionary or vocabulary associated With
Directed Dictation is retained, as Well as generic or speci?c

prompts, templates, and the like to facilitate Directed Dicta
55

ie they are batch processors. This embodiment is extremely
useful for processing long User sessions, such as, for

populated generally in coordination With the System admin

example, in a court room.

The SRSA and the ASA
The UserASA provides a bi-directional translation service
betWeen the User’s Native Communications Protocols/Na

60

into the application document editor, providing a User inter
face for editing the User Pro?les, transmitting the streamed

istration or upon request of a User or group of Users.

User Databases, Which are unique to a speci?c User,
include the User Pro?le and can include User speci?c pre

programmed System responses to Commands for facilitating

tive Application Protocols and a uniform System protocol

used by the System Transaction Manager. Examples of the
ASA include recording Audio Data, inserting recogniZed text

tion Which is available for all Users, or a speci?c group of
Users of the System. The Universal Database can be popu
lated With System Commands to implement a number of
coordinated actions Within the ASR. Universal databases are

Directed Dictation. The User Database is located on the
65

legacy User System and/ or the System Transaction Manager,
but is available system-Wide to all System components Which
need access to User speci?c information. The User Database
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can also contain speci?c template, instructions and prompts

Who may be enrolled in a speci?c ASR; although most ASRs
no longer require Enrollment. The User Pro?le requirements
can vary among ASRs 32, but typically includes information
derived from corrections of past Speech recognition and tran

for use With Directed Dictation.

These formats may include speci?c templates Which direct
the User Free Form Dictation Speech to speci?c formats for
Directed Dictation and/ or Structured Recognition instructing
the System Transaction Manager to access particular ASRs

scription sessions.
It Will be realized that the User Pro?le can also be main

and/ or speci?c dictionary and/or vocabulary.

tained on the User Database and retrieved by the System
Transaction Manager 30 or ASR 32. The legacy User Inter
face Device (or User Work group) may contain a User Pro?le
and/or an Updated User Pro?le.
The System 20 transmits 36 the SIR to the System Trans
action Manager 30 via the communications link 24. The Sys
tem 20 may use any type of communication system, including
a pre-existing public Communication System such as the
Internet, to connect the Requesting User 22 With the System

Correctionist and Correctionist Pool

Using its preferred application, the Correctionist operates
Within the Work?oW of the System such that after a Job is
processed for transcription, it remains in a Correctionist Pool

queue maintained by the System Transaction Manager aWait
ing processing by a Correctionist. FolloWing correction, the
Job is returned to the System Transaction Manager for trans
fer to a Requesting User or the Recipient User or any number

of other speci?ed Users. Other than having special permis
sions, the Correctionist interacts With the System in the same
manner as a User. Correctionist permissions are granted on

the basis of Correctionist Pools. A Correctionist Pool main
tains its oWn Job queue and is administered by a pool man

20

ager. The programming applications restrict Which Jobs are

Transaction Manager 30. For example, the Application Ser
vice Adapter (ASA) 80 (see FIG. 3) is able of generating the
SIR in the System 20 (Normalized Data Format) using, for
example, Extensible Markup Language (XML), Which is
transmitted 36 to the System Transaction Manager via Hyper
text Transfer Protocol (HTTP), Transmission Control Proto

accepted for processing by the Correctionist Pool. The Cor

col/Internet Protocol (TCP/IP), File Transfer Protocol (FTP),

rectionist Pool manager adds or deletes Correctionists based

and the like. Other useful data transmission protocols include

NetWork Basic Input-Output System protocol (NetBIOS),

upon the programming applications. Depending on hoW the
Correctionist Pool is con?gured, the Correctionist Pool man
ager may be involved in every Job processed by the Correc
tionists.

25

tocol (IPX/SPX), and Asynchronous Transfer Mode protocol

Generation of the Speech Information Request (SIR)

(ATM). The choice of transportation protocol is based on
cost, response times, and the like.

Turning again to the ?gures, the User 22 as shoWn in FIG.

2, generates 34 a Speech Information Request (SIR), Which

30

includes spoken text and Commands and may be a Real Time

SIR. Alternatively, the SIR can comprise a request for previ
ously transcribed and stored information. As noted earlier, the
System 20 preferably utilizes a Normalized Data Format,
Which can be used as the System protocol by the System

35

Transaction Manager 30. The Speech Information Request
(SIR) includes an informational header and a formatted mes

User’s 22 identi?cation and meta addresses of a Recipient
User 22, or of a particular ASR 32. The System Transaction
Manager 30 uses the identi?cation information to ensure that
the User 22 is authorized to use the System 20 and, preferably,
simultaneously veri?es that a Subscriber has authorized the
transaction.
Generation of the SIR 34 is by Free Form Dictation Which

30 can decrypt SIRs based on a decryption key previously
40

the SIR. In addition, the System Transaction Manager 30
authenticates the User 22 ID, veri?es a Subscriber authoriza
45

To simplify this validation and to facilitate subsequent
processing 40 of the SIR, the System Transaction Manager 30
50

(Meta Data) and by extracting Speech data (digitized audio)

55

more indexed ?les or entries in a Database. The total compi
lation of all the information needed to process the SIR com

prises a Job With a Job ID, ready for processing. A Job may
also refer to a speci?c Constrained Recognition and/ or Struc

tured Transcription, including Formatted Transcription
60

The User 22 transmits 3 6 the SIR to the System Transaction
Manager 30. An Updated User Pro?le can accompany the

SIR, Which the ASR 32 and other components of the System
20 can use to increase the ef?ciency of the transaction (Job),
as Well as the accuracy of the Speech recognition/transcrip
tion. As stated previously, the content of the User Pro?le is
speci?c to a User and more speci?c to an individual speaker

creates a data record by stripping off the informational header
and Commands from the SIR. The resulting data record can
be complete for processing or can command the System
Transaction Manager 30 to populate the data ?le from one or

phone, Which provides, for example, a Wireless connection to
the System 20 through the ASA.
Transmission of the Request to the System Transaction

Manager

tion, and assigns a Job ID to be used internally Within the
System to identify, track, and report on the Job as it is pro

cessed through the System.

can be stored on a System Database. The generation is a

SIR. A User 22 can generate 34 the SIR in Real Time or o?iine
for later submission as a batch Job. Likewise, the User 22 may
employ a User Interface Device such as mobile Wireless

supplied by the User 22. The System Transaction Manager 30
also logs the receipt of the SIR, and sends a message to the
User 22 via the communications link 24 con?rming receipt of

is produced using legacy User protocol. Alternatively, the SIR
language-independent con?gurable set of services Written in
a high-level language such as C, C++, Java, and the like,
Which alloWs a User 22 to “plug” its existing application
softWare and hardWare into the System 20 to generate 34 the

Receipt of the SIR by the System Transaction Manager
As further seen in FIG. 2, the System Transaction Manager
30 receives 38 the SIR from the Requesting User 22 via the
communications link 24. Receipt 38 of the SIR activates the
System Transaction Manager 30 to create a Job. For example,
if the SIR is not in the appropriate format, the System Trans
action Manager 30 translates the SIR into the System format,
for example, Normalized Data Format, thus acting as anASA

for the Requesting User 22. The System Transaction Manager

sage portion (Meta Data). The header, the Meta Data, or both
the header and the Meta Data may contain system Routing

information, Which includes, for example, the Requesting

NetBIOS Extended User Interface Protocol (NetBEUI),
Internet Packet Exchange/Sequenced Packet Exchange pro

requirements to process the Job. SIRs containing Speech
from Directed Dictation require more speci?c processing by
the System Transaction Manager.
During validation of the SIR, the System Transaction Man
ager 30 examines the data record to ensure that the SIR meets

65

certain criteria. Such criteria may include compatibility

among interfaces Which permit information exchange
betWeen the User 22 and the System Transaction Manager 3 0.
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Other criteria may include the availability of a User Pro?le.

Processing 40 also includes preparing the SIR for trans
mission 42 to ASR 32 by parsing the information header

Through the Virtual Sound Driver, the System Transaction
Manager may select any ASR compatible With the spoken text
of the SIR. Since the System employing the Virtual Sound
Driver is compatible With the input requirements of all ASRs,

(Meta Data). The System Transaction Manager 30 may also
execute operations or Commands embedded in the SIR by

implementation during processing 40.

the System Transaction Manager need not test for compat
ibility. Additional criteria may include those associated With

Transmission of the SIR from the System Transaction

Manager to the Speech Recognition and Transcription Engine

the authentication of the User 22, such as the User’ s 22 status,
Whether the User 22 has the requisite permissions to access
System 20 services, and so on.

Once the SIR has been processed 40, the System Transac
tion Manager 30 transmits 42 the spoken text and Commands
related to ASR operation to be read by the ASR to the selected
ASR via the communications link 24. The System Transac
tion Manager prepares the SIR for transmission to the appro

If System Transaction Manager 30 is unable to validate the
SIR, it logs the error and stores the data record of the SIR in

the System Database. Additionally, the System Transaction

priate ASR 32. Following preparation of the SIR, the System

Manager 30 returns the SIR to the User 22, and informs the
Requesting User 22 of the validation criteria or criterion that
the Requesting User 22 failed to meet.

Transaction Manager 30 transmits 42 the SIR to the ASR 32
via the communications link 24 and using an acceptable com

Processing of the Request by the System Transaction Man
ager

FolloWing receipt 38 of the SIR, the System Transaction
Manager 30 processes 40 the validated SIR (Job) prior to
transmitting 42 the spoken text and Commands from the SIR
to the ASR 32. As part of the processing 40 function, the

20

System Transaction Manager 30 stores the SIR as an entry in
an appropriate Job bin or bins for queued processing accord

ing to the System priority. The Job priority may be based in

munication protocol, such as HTTP, TCP/IP, FTP, NetBIOS,
NetBEUI, IPX/SPX, ATM, and the like. The choice of trans
portation protocol is based on cost, compatibility, response
times, and the like.
Receipt of the SIR by the ASR
The System Transaction Manager 30 transmits 42 the SIR
to the ASR 32, Which has authority to access any information
in any database needed to process the SIR. Further, Audio or

25

Non-Audio Commands may be read by the ASR to specify

part on processing restrictions imposed by the Speech (e.g.,

transcription and/or formatting. This is especially true With

subject matter of spoken text, Command structure, and the

Directed Dictation requiring Constrained Recognition and/or
Structured Transcription. Additional information required to
process the Job by the ASR may be accessed in various

like), Which limits the set of ASRs 32 that are capable of

processing the Speech.
Bins are further subdivided based on priority level. The

30

System Transaction Manager 30 assigns each Job a priority
level that depends on a set of administrative rules imposed by

Receipt 44 of the SIR activates the ASR 32 (or Speech

the System 20. An individual SIR therefore resides in a Job
bin until an ASR 32 requests the “next job.” Because of the

capabilities and ?exibility of the System 20, the System

Recognition and Transcription Server (SRTS)) Which logs
35

Transaction Manager 30 can process Jobs through ASRs in
series, i.e. segments, or in parallel, i.e. numerous ASRs oper
ating on segments of a single Job, utiliZing the Buffer func

tion, the System Transaction Manager 30, upon detecting a
Command in the audio ?le to sWitch vocabulary (needed for
Directed Dictation) and/orASRs, can spool and/ or reWind the
streamed spoken text such that there is no apparent interrup
tion in processing from a User 22 vieWpoint. In addition,
because the System 20 has ability to process Free Form Dic
tation Which inherently involves additional Commands in the

40

and authenticates the receipt of the SIR to the System Trans
action Manager. The ASR tests the System protocol to deter
mine compatibility With the ASR protocol. If they are not
compatible, then System 20 employs one or more Speech

Application ServiceAdapters (see FIG. 3) to provide an inter
face betWeen the System Transaction Manager 30 and the
ASR 32.

During processing the SIR and generating the Response
46, the ASR 32 is able to access the ASR Database to obtain
45

Speech, the System Transaction Manager 30 is more closely
involved in the processing of the SIR, including segmenting a
particular Job to a number of ASRs, i.e. parallel, While keep
ing track of the segments.
In this respect, System Transaction Manager 30 uses an
Audio Preprocessor to read Audio and Non-Audio Com

Databases by the ASR or such information can be retained in
the ASR Database.

User directed ?les, such as User Pro?le, Command dictio
nary, Enrollment and the like. Alternatively, the ASR 32 may
request from the System Transaction Manager 30 to access
Universal and User Databases to obtain the information

required.
Processing of the SIR and Generation of the Response by
50

the ASR

FolloWing receipt 44 of the SIR, the ASR 32 processes the

mands in the streamed Speech breaking the spoken text into

SIR and generates a response 46. The Response comprises a

segments, such that the segments are able of separate and

transcription of the spoken text containing formatting Which

distinct processing by the System. This is important in pro
cessing Free Form Dictation and more speci?cally, Directed
Dictation.
The System Transaction Manager 30 releases the next Job
having the highest priority from a Job bin Which contains
SIRs that can be processed by the available ASR 32. Real
Time SIRs operate at the highest priority to alloW for Real
Time or near Real Time transcription of Speech. In the Real

55

may refer to the internal representation of the transcribed
Speech Within the System 20 (i.e., its data structure) or to the

external representation of the transcribed Speech (i.e., its
visual appearance) or to both.

The ASR 32 transcribes the Speech and generates the
60

Response. Like the SIR, the Response comprises the tran
scribed Speech and Commands related to post-processing
and Meta Data. The ASR transmits 48 the Response to the

Time SIR situation, the System Transaction Manager 30

System Transaction Manager 30 via the communications link

immediately locates one or more available ASRs 32 capable
of processing the SIR and establishes a bi-directional direct

24.
As shoWn in FIG. 3, if the ASR 32 cannot Write the

bridge such that spoken and transcribed spoken text can be
directly exchanged betWeen the requesting User 22 and the
ASRs for Real Time or near Real Time processing.
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Response in Normalized Data Format, an ASR Application
Service Adapter 84 and/ or a Speech Service Adapter 86 gen
erates the Response from a transcription produced using the
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ASR 32 existing ASR protocol. Once the Response has been
generated, it is queued for transmission to the System Trans
action Manager 30.
Transmission of the Response from the ASR to the System

Processing of the Response by the Recipient Users, Includ
ing the Requesting User
After receiving 56 a Response compatible with the Recipi
ent User’s legacy User protocol, the Requesting User 22 (or

Transaction Manager

any Recipient) may process 58 the Response as necessary.

As shown in FIG. 2, following processing the SIR and
generating the response 46, the ASR 32 transmits 48 the
Response to the System Transaction Manager 30 via the
communications link 24 using an acceptable communication
protocol, such as HTTP, TCP/IP, FTP, NetBIOS, NetBEUI,
IPX/SPX, ATM, and the like. The choice of transportation
protocol is based on cost, compatibility, response times, and

Any processing 58 will depend on the particular needs of the
Requesting User 22 or Recipient; and, therefore, may vary

signi?cantly among Recipients. Typical processing 58
includes error correction, formatting, broadcasting, compu
tation, and so on.

Speech Recognition and Transcription System Utilizing
Various Native Application Protocols
FIG. 3, which has been brie?y referred to previously,
shows a simple block diagram of one advantageous embodi
ment of the System using both service adapters and routing
adapters which System can comprise functionality of the

the like.

Receipt and Processing of the Response by the System
Transaction Manager
The System Transaction Manager 30 logs its receipt 50 of
the Response and sends an acknowledgment to the ASR 32
via the communications link 24. To prepare for transmission
54 of the Response to the Receiving User as designated in the

original SIR, the System Transaction Manager 30 can per

20

User or the ASR and/ or the System Transaction Manager. The
System includes a User 22', which communicates, at least
indirectly, with a System Transaction Manager 30' and an
ASR 32'. Similar to the embodiment shown in FIG. 2, the

form other processing 52, including providing Formatted

System 20' could include multiple Users, including passive

Transcription.

Users, Requesting Users, and/ or Receiving Users and ASRs,
and could include a plurality of System Transaction Manag

In addition, the System Transaction Manager 30 can place
the Response or Job in a Correctionist Pool queue to await

processing by a Correctionist. Following correction, the Job

ers.

25

mission 54 to the Requesting User 22 or other Users.

Following correction or other processing 52, the System
Transaction Manager 30 noti?es the Requesting User 22 and/
or other Receiving Users that a Response to the SIR is avail

As described in more detail below, the User 22' communi

cates with the System Transaction Manager 30' through a
User Application Service Adapter 80 and a User Service
Adapter 82. Similarly, the ASR 32' communicates with the

is returned to the System Transaction Manager 30 for trans

30

System Transaction Manager 30' through an ASR Applica
tion Service Adapter 84 and a Speech Service Adapter 86.

able. The System Transaction Manager 30 ordinarily noti?es
the Recipient or Receiving User 22 using electronic messag
ing via the Communications Link 24, but in general, may

User, as shown in FIG. 3, and can utilize a legacy protocol 88,

notify the User 22 by any technique speci?ed by the Request

compatible with the Normalized Data Format utilized by the

ing User 22 or the Recipient or Receiving User. In any case,
the Response remains as a record in a Database maintained by

the System 20 until archived. The Response so maintained
may be accessed by any authorized User at any time and
comprises a separate Job.
Transmission of the Response to the Requesting User, Des
ignated Recipients, or Both

The User 22' can initiate the transaction as a Requesting

a new protocol 90, or a uniform System protocol 92, which is
35

face 94 in much the same manner as the System 20 User 22 of

40

Following processing 52, the System Transaction Manager
30 transmits 54 the Response to the SIR to the Requesting
User 22 and/ or to any other Recipient Users as designated in
the SIR. If necessary, the System Transaction Manager 30
appends the User 22 ID and any additional Routing informa
tion, and transmits 54 the Response via the communications
link 24 using an appropriate protocol as described above.

Receipt of the Response by the Designated Recipient
Users, Including the Requesting User

FIG. 2. However, a User 22', employing the new protocol 90,
communicates with an API 96, which, besides providing an
interface between the User 22' and the System Transaction
Manager 30', also allows the User 22' to access services that
an operating system makes available to applications running
under its control. The API 96 can provide services (e.g.,

automatic generation of insurance forms, engineering design
45

50

The System Transaction Manager 30 transmits 54 the
Response to the Recipient Users, which usually includes the

templates, pleadings, and the like) geared to activities of a
particular industry or group such as, for example, physicians,
engineers, lawyers, and the like.
Like the System Transaction Manager 30', the uniform
System protocol 92 processes information expressed in the
Normalized Data Format. Therefore, an ASA interface 94,

which links the uniform System protocol 92 with the User

ServiceAdapter 82 and the System Transaction Manager 30',
provides minimal translation services, and typically simply

Requesting User 22. If the Recipient User can accept a
Response expressed in the Normalized Data Format or if the

Response is expressed in a format that is compatible with the

System Transaction Manager 30'. When using the legacy
protocol 88, the User 22' communicates with an ASA inter

validates any SIR or Response.
55

As with the embodiment shown in FIG. 2, the System 20'

Recipient User legacy User protocol, then the Recipient User

depicted in FIG. 3 provides Speech recognition and transcrip

forwards the Response on for processing 58. As seen in FIG.

tion services using SIRs and Responses. To initiate transcrip

3, if the format of the Response is incompatible with the
Recipient User’s legacy User protocol, then the System 20

tion of Speech, a Requesting User 22' thus generates a SIR
using the legacy protocol 88, or the new protocol 90, or the
uniform System protocol 92. It will be realized that if the
Requesting User 22' has the ability to generate a SIR in

may employ an ASA 80 to provide an interface between the

60

System Transaction Manager 30 and the Recipient User.
Ordinarily, the Requesting User 22 and any non-requesting

uniform System protocol, there is no need to access an ASA,

Users or passive Users 22 will employ ASAs that reside on

as described below.

their respective legacy User systems. Wherever the ASA
resides, the Recipient User usually sends a message to the
System Transaction Manager 30 via the communications link

24 acknowledging receipt 56 of the Response.
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In addition to providing Speech for transcription, the SIR
includes Meta Data, for example, addresses or speci?c
addresses of the ASR 32, as well as Recipients of the

Response and the like.

