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SYSTEM AND METHOD FOR AUTOMATING TRANSCRIPTION SERVICES

Background of the Invention

1. Field of the Inventibn

The present invention relates in general to computer speech recognition systems
and, in particular, to a system and method for automating the text transcription of voice

dictation by various end users.
2, Background Art

Speech recognition programs are well known in the art. While these programs
are ultimately useful in automatically converting speech into text, many users are
:dissuaded from using these programs because they require each user to spend a
significant amount of time training the system. Usually this training begins by having
each user read a series of pre-selected materials for approximately 20 minutes. Then, as
the user continues to use the program, as wdrds are improperly transcribed the user is
expected to stop and train the pfogram as to the intended word thus advancing the
ultimate accuracy of the acoustic model. Unfortunately, most professionals (doctors,
dentists, veterinarians, lawyers) and business executive are unwilling to spend the time
developing the necessary acoustic model to truly benefit from the automated

transcription.

Accordingly, it is an object of the present invention to provide a system that

offers transparent training of the speech recognition program to the end-users.

There are systems for using computers for routing transcription from a group of
end users. Most often these systems are used in large multi-user settings such as
hospitals. In those systems, a voice user dictates into a general-purpose computer or
other recording device and the resulting file is transferred automatically to 2 human
transcriptionist. The human transcriptionist transcribes the file, which is then returned to
the original “author” for review. These systems have the perpetual overhead of
employing a sufficient number of human transcriptionist to transcribe all of the dictation
files. '
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Accordingly it is another object of the"present invention to provide an automated
means of translating speech into text where ever suitable so as to minimize the number of

human transcriptionist qécéssary to transcribe audio files coming into the system, . -

It is an associated object to provide a simplified means for providing verbatim -
text files for training a user’s acoustic model for the speech recognition portion of the

system.

It is another associated object of the present invention to automate a preexisting
speech recognition program toward further minimizing the number operators necessary

to operate the system.

These and other objects will be apparent to those of ordinary skill in the art

| having the present drawings, specification and claims before them.

Summary of the Invention

The present invention comprises, in part, a system for substantially automating -
transcription services for _6,ne or more voice users. The system includes means for
creating a uniquely identified voice dictation ﬁle:ffqm a current user and an audio player
used to audibly reproduce said uniquely identified voice dictation file. Both of these
system elements can be implemented on the same or different general-purpose
computers. Additionally, the voice dictation file creating means includes a system for
assigning unique file handles to audio files and an audio recorder, and further comprise -
means for operably connecting to a separate digital recording device and/or means for

reading audio files from removable magnetic and other computer media. -

Each of the general purpose computers-implementing the system may be
remotely located from the other computers but in operable connection to each other by
way of a computer network, direct telephone connection, via email or other Internet

based transfer.

The system further includes means for manually inputting and creating é ,
transcrib.ed file based on humanly perceived contents of the uniquely i_dentiﬁed voice
dictation file. Thus, for certain voice dictation files, a- human transcriptionist manually
transcribes a textual version of the audio -- using a text editor or word processor - based

on the output of the output of the audio player.

2
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The system also includes means for automatically c_():riv‘_erting the voice dictation
file into written text. The automatic speech converting means may be a preexisting

speech recognition program, such as Dragon Systems’ Naturally Speaking, IBM’s Via

" Voice or Philips Corporation’s Magic Speech. In such a case, the automatic speech

converting means includes means for automating responses to a series of interactive
inquiries from the preexisting speech recognition program. In one embodiment, the

system also includes means for manually selecting a specialized language model.

The system further includes means for manually editing the resulting written text
to create a verbatim text of the voice dictation file. At the outset of a users use of the
system, this verbatim text will have to be created completely manually. However, after
the automatic speech converting means has begun to sufficiently develop that user’s

acoustic model a more automated means can be used.

In a preferred embodiment, that manual editing means includes means for
sequentially comparing a copy of the written text with the transcribed file resulting in a
sequential list of unmatched words culled from the copy of said written text. The manual
editing means further includes means for incrementally searching for the current
unmatched word contemporaneously within a first buffer associated with the speech
recognition program containing the written text and a second buffer associated with the
sequential list. Finally, the preferred manual editing means includes means for
correcting the current unmatched word in the second buffer, which includes means for
displaying the current unmatched word in a manner substantially visually isolated from
other text in the written text and means for playing a portion of the voice dictation
recording from said first buffer associated with said current unmatched word. In one
embodiment, the manual input means further includes means for alternatively viewing
the current unmatched word in contekt within the written text. For instance, the operator
may wish to view the unmatched within the sentence in which it appears or perhaps with
only is immediately adjacent words. Thus, the manner substantially visual isolation can
be manually selected from the group containing word-by-word display, sentence-by-
sentence display, and said current unmatched word display. The manual editing means

portion of the complete system may also be utilized as a separate apparatus.

The system may also include means for determining the skill of a human

transcriptionist. In one approach, this accuracy determination can be made by
3
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determining the ratio of the number of words in the sequential list of unmatched words to

the number of words in the written text.

The system additiohally includes means for training the automatic speech
converting means to achieve higher accuracy for the current user. In particular, : the
tralmng means uses the verbatim text created by the manual editing means and the voice -
dictation file. The training means may also comprise a preexisting training portion of the-
preex1stmg speech recogmtlon program. Thus, the training means would also include
means for automating responses to a series of interactive inquiries from the preexisting
training portion of the speech recognition program. This functionality can be used, for

instance, to establish a new language model (i.e. foreign language).

The system finally iﬁc_lu’des means for contfblling_me flow of the voice diétaﬁon
file based upon the training status of the current user using the unique identification. The
control means reads and modifies a user’s training status such that it is an appropriate
selection from the group of pre-enrollment, enrollment, training, automation and stop
automation. During a user’s pre-enrollment phase the control means further includes
means for creating a user identification and acoustic model within the autoinatic speech
converting means. During this phase, the control means routes the voice dictation file to
the automatic speech converting means and the manual input means, routes the vritten
text and the transcribed file to the manual editing ' means, routes the verbatim text to the -

training means and routes the transcribed file back to the current user as a finished test.

During the training phase, the .cc.mtrol means routes_. ( 1) the voice dictation file to
the automaﬁc speech ¢onVerting_means and the manual input means, (2) routes the
written text and the transcribed ﬁle to the manual editing ﬁléans (3) routes the verbatim -
text to the training means and (4) routes the transcribed file back to the current user as a

ﬁmshed text.

During the automation stage, the control means routes (1) the voice dictation file
only to the automatic speech converting means and (2) the written text back to the

current user as a finished text.

The present application also discloses a method for automating transcription

services for one or more voice users in a system including a manual transcription station

. :
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and a speech recognition program. 'The"methqd comprising the steps of: (1) establishing
a profile for each of the voicé users, the profile containing a "t"taiining status; (2) creating a

uniquely identified voice dictation file from a current voice user; (3) choosing the

" training status of the current voice user from the group of enroliment, training, automated

and stop automation; (4) routing the voice dictation file to at least one of the manual

. transcription station and the speech recognition program based on the training status; (5)

receiving the voice dictation file in at least one of the manual transcription station and
the speech recognition prc;gram; (6) creating a transcribed file at the manual transcription
station for each received voice dictation file; (7) automatically creating a written text
with the speech recognition program for each received voice dictation file if the training
status of the current user is training or automated; (8) manually establishing a verbatim
file if the training status of the current user is enrollment or training; (9) training the
speech recognition program with an acoustic model for the current user using the
verbatim file and the voice dictation file if the training status of the current user is
enrollment or training; (10) returning the transcribed file to the current user if the
training status of the current user is enrollment or training; and (11) returning the written

text to the current user if the training status of the current user is automated.

Brief Description of the Drawings

Fig. 1 of the drawings is a block diagram of one potential embodiment of the
preseht system for substantially automating transcriptibn services for one or more voice
users;

Fig. 1b of the drawings is a block diagram of a general-purpose computer which
may be used as a dictation station, a transcription station and the control means within

the present system;

- Fig. 2a of the drawings is a ﬂow.diagram of the main loop of the control means

of the present system;

Fig. 2b of the drawings is a flow diagram of the enrollment stage portion of the

control means of the present system;

Fig. 2¢ of the drawings is a flow diagram of the training stage portion of the

control means of the present system;
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Fig. 2d of the drawings is a flow diagram of the automation stage portion of the

control means of the present system;

Fig. 3 of the drawings is a directory structure used by the control means in the

present system,

Flg 4 of the drawings is a block dragram of a portion of a preferred embodrment

of the manual editing means; and

Fig. 5 of the drawings is an elevation view of the remainder of a preferred

embodiment of the manual editing means.

Best Modes of Practicing the Invention

While the present invention may be embodied in many different forms, there is
shown in the drawings and discussed herein a few specific embodiments with the
understanding that the preseiit disclosure is to be considered only as an exemplification

of the principles of the invention and is not intended to limit the invention to the

. embodiments illustrated.

Fig. 1 of the drawings generally shows one potential embodiment of the present
system for substantially aﬁtomating transcription services for one or more voice users.
The present system must include some means for receiving a voice dictation file from a
current user. This voice dictation file receiving n_reans can be a digital audio recorder, an
analog audio recorder, or standard means for receiving computer files on magnetic media

or via a data connection.

As shown, in one émbodiment, the system 100 includes multiple digital recording
stations 10, 11, 12 and 13. Each digital recording station has at least a digital audio

recorder and means for identifying the current voice user.

Preferably, each of these digital recording stations is implemented on a general-
purpose computer (such as computer 20), although a specialized computer could be
developed for this speciﬁc. purpose. The general-purpose cemputer, thpugh has the
added advantage of being adaptable to varying uses in addition to operating within the
present system 100. In general, the general-purpose computer should have, among other

elements, a microprocessor (such as the Intel Corporation PENTIUM, Cyrix K6 or

6
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Motorola 68000 series); volatlle and non-volatlle memory; one or more mass storage
devices (i.e. HDD (not showﬂ), floppy drive 21 and other rem0vable media devices 22
such as a CD-ROM drive, DITTO, ZIP or JAZ drive (from Iomega Corporation) and the

. like); various user input devices, such as a mouse 23, a keyboard 24, or a microphone 25;

and a video display system 26. -In one embodiment, the general-purpose computer is

controlled by the WINDOWS 9.x operating system. It is contemplated, however, that

the present system would work equally well using a MACINTOSH computer or even

another operating system such as a WINDOWS CE, UNIX or a JAVA based operating

system, to name a few.

Regardless of the particular computer platform used, in an embodiment utilizing

an analog audio input (via microphone 25) the general-purpose computer must include a

-sound-card (not shown). Of course, in an embodiment with a digital input no sound card

~would be necessary.

In the embodiment shown in Fig. 1, digital audio recording stations 10, 11, 12

and 13 are loaded and configured to run digital audio recording software on a

'PENTIUM-based computer system operating under WINDOWS 9.x. Such digital

recording software is available as a utility in the WINDOWS 9.x operating system or -
from various third party vendor such as The Programmers’ Consortium, Inc. of Oékton;
Virginia (VOICEDOC), Syntrillium Corporation of Phoenix, Arizona (COOL BDIT) or
Dragon Systems Cofporation (Dragon Naturally Speaking Professional Edition). These
various software programs produce a voice dictation file in the form of a “WAV” file.
However, as would be known to those skilled in the art, other audio file formats, such as
MP3 or DSS, could also be used to format the voice dictation file, without departing
from the spirit of the present invention. In one embodiment where VOICEDOC software
is used that software also automatxcally ass1gns a file handle to the WAV file, however, it
would be known to those of ordinary skill in the art to save an audio file on a computer

system using standard operating system file management methods.

Another means for receiving a voice dictation file is dedicated digital recorder 14,
such as the Olympus Digital Voice Recorder D-1000 manufactured by the Olympus
Corporation. Thus, if the current voice user is more comfortable with a more
conventional type of dictation device, they can continue to use a dedicated digital

recorder 14. In order to harvest the digital audio text file, upon completion of a
7
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recording, dedicated digital recorder 14 would be 6perably connected to one of the
digital audio recording stations, such as 13, toward downloading the digital audio file
into that general-purpose computer. With this approach, for instance, no audio card

would be required.

Another alternative for receiving the voice dictation file may consist of using one
form or another of removable magnetic media containing a pre-recorded andio file. With
this alternative an operator would input the removable magnetic media into one of the

digitél audio recording stations toward uploading the audio file into the system.

In some cases it may be necessary to pre-process the audio files to make them -
acceptable for processing by thg speech ré@og_nitipn_ software. For instance, a DSS file
format may have to be chaﬁged to a WAYV file format, or the sampling rate of a digital
audio file may have to be upéampled or downsampled. Fbr instance, in use the Olympus
Digital Voice Recorder with Dragon Naturally Speaking, Olympus’ 8MHz rate needs to
be upsampled to 11 MHz. Software to accomplish such p're-processing is available from

a variety of sources including Syntrillium Corporation and Olympus Corporation.

The other aspect of the digital audio recording stations is some means for _
identifyihg the current voice user. The idenﬁfying means may include keyboard 24 upon
which the user (or a separate operator) can input _ihe current usér’s unique identification
code. Of course, the user idenﬁﬁcation can be inﬁut using. a myriad of computer iﬁput
devices such as pointing devices (e g.' mouse 23),.atouch screen (not shown), a light pen
(not shown), bar-code reader (not shown) or audio cues via microphone 25, to name a '

few.

In the case of a first time user the identifying means may also assign that user an
identification number after receiving potentially identifying information from that user,
including: (1) name; (2) address; (3) occupation; (4) vocal dialect or accent; etc. As'
discussed in association with the control means, based upon this input information, a
voice user profile and a sub-directory within the control means are established. Thus,
regardless of the particular identification means used, a user identification must be
established for each voice user and subsequently provided with a corresponding digital
audio file for each use such that the control means can appropriately route and the system

ultimately transcribe the audio.
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In one embodiment of the [Sreseht invention, the idtj;q!;j_fying' means may also seek

the manual selection of aspec1alty vocabulaf;'. Itis conte:i";i;ll'iited that the specialty
vocabulary sets may be general for various users such as medical (i.e. Radiology,
Orthopedic Surgery, Gynecology) and legal (i.e. corporate, patent, litigation) or highly
specific such that within each specialty the vocabulary parameters could be further
limited based on the particular circumstances of a particular dictation file. For instance,
if the current voice user is a Radiologist dictating the reading of a abdominal CAT scan
the nomenclature is highly specialized and different from the nomenclature for a renal
ultrasound. By narrowly segmenting each selectable vocabulary set an increase in the

accuracy of the automatic speech converter is likely.

As shown in Fig. 1, the digital audio recording stations may be operably
connected to system 100 as part of computer network 30 or, alternatively, they may be
operably connected to the system via internet host 15. As shown in Fig. 1b, the general-
purpose computér can be connected to both network jack 27 and telephone jack. With
the use of an internet host, connection may be accomplished by e-mailing the audio file
via the Internet. Another method for completing such connection is by way of direct
modem connection via remote control software, such as PC ANYWHERE, which is
available from Symanfec Corporation of Cupertino, California. It is also possible, if the
IP address of digital audio recording station 10 or internet host 15 is known, to transfer
the audio file using basic file transfer protocol. Thus, as can be seen from the foregoing,
the preseht system allows great flexibility for voice users to provide audio input into the

system.

Control means 200 controls the flow of voice dictation file based upon the
training status of the current voice user. As shown in Figs. 2a, 2b, 2¢, 2d, control means
200 comprises a software program operating on general purpose computer 40. In
particular, the program is initialized in step 201 where variable are set, buffers cleared
and the partlcular configuration for this particular installation of the control means is
loaded. Control means continually monitors a target directory (such as “current” (shown
in Fig. 3)) to determine whether a new file has been moved into the target, step 202.
Once a new file is found (such as “6723.id” (shown in Fig. 3)), a determination is made

as to whether or not the current user 5 (shown in Fig. 1) is a new user, step 203,
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For each new user (as indicated by the existence of a “.pro” file in the “current”

subdirectory), a new subdirectory is established, step 204 (such as the “usern”
subdirectory (shown in Fig. 3)). This subdirectory is used to store all of the audio files

“xxxx.wav”), written text (“xxxx.wrt”), verbatim text (“xxxx.vb”), transcription text
(“xxxx.txt”) and user prc_)ﬁle (“usern.pro”) for that particular user. Each particular job is
assigned a unique number “xxxx” such that all of the files associated witha job can be
associated by that number. With this directory structure, the number of users is

practically limited only by storage space within general-purpose computer 40.

Now that the user subdirectory has been established, the user profile is moved to
the subdirectory, step 205. The contents of this user profile may vary between systems.
The contents of one potential user profile is shown in Fig. 3 as containing: the user name, -
address,' occupation and training status. Aside from the training status variable, which 'is '

necessary, the other data is useful in routing and transcribing the audio files.

The control meéné, having selected one set of files by the handle, determines the
identity of the current user by comparing the “.id” file with its “user.tbl,” step 206. Now
that the user is known the user profile mziy be parsed from that user’s subdirectbry and -
the current training status determined, step 207. Steps 208-211 are the triage of the

current training status is one of: enrollment, training, éutom_ate, and stop automation.

Enrollment is the ﬁrét stage in automating transcription services. Asshownin -
Fig. 2b, the audio file is sent to transcription, step 301. In particular, the “xxxx.w#v” file -
is transferred to transcriptionist stations 50 and 51. Ina preferred embodiment, both
stations are general-purpose computers, which run both an audio player and manual input

means. The audio playei' is likély'to be a digital audio plaYer, although it is possible that

an analog audio file could be transferred to the stations. Various audio players are

commonly available including a utility in the WINDOWS 9x operating system and
various other third parties such from The Programmers’ Consortium, Inc. of Oaktdn;
Virginia (VOICESCRIBE). Regardless of the audio playér used to'play the audio file,
manual input means is running on the computer at the same time. This manual input
means may comprise any of text editor or word prdceésor (such as MS .WORD,
WordPerfect, AmiPro or Word Pad) in combination wifh a.keyboard', mouse, or other
user-interface device. In one embodiment of the present invention, this manual input

means may, itself, also be speech recognition software, such as Naturally Speaking from
10
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Dragon Systems of Newto Massachusetts, Via Voice from IBM Corporation of
Armonk, New York, or Speech Magic from Phlhps Corporatlon of Atlanta, Georgia.

Human transcriptionist 6 listens:to the audio file created by current user 5 and as is

~ known, manually inputs the perceived contents of that recorded text, thus establishing

the transcribed file, step 302. Being human, human transcriptionist 6 is likely to impose
experience, education and biases on the text and thus not input a verbatim transcript of

the audio file. Upon completion of the human transcription, the human transcriptionist 6
saves the file and indicates that it is ready for transfer to the current users subdirectory as

“xxxx.txt”, step 303.

Inasmuch as this current user is only at the enrqllment stage, a human operator
will have to listen to the audio file and manuaily compare- it to the transcribed file and
create a verbatim file, step 304. That verbatim file “exxx.vb” is also transferred to the
curfent user’s subdirectory, step 305. No'\‘v'that verbatim text is available, control means
200 starts the automatic speech conversion meéns, step 306. This automatic speech
conversion means may be a preexisting program, such as Dragon System’s Naturally
Speaking, IBM’s Via Voice or Philips’ Speech Magic, to name a few. Alternatively, it

could be a unique program that is des1gned to specifically perform automated speech

recognition.

In a preferred embodiment, Dragon Systems’ Naturally Speaking has been used
by running an executable simultaneously with Naturally Speaking that feeds phantom
keystrokes and mousing operations through the WIN32API, such that Naturall'y
Speaking believes that it is interacting with a human being, when in fact it is being
controlled by control means 200. Such techniques are well known in the computer
softwafe testing art and, tl_ius, will not be discussed in detail. It should suffice to say that
by watching the application flow of any speech recognition program, an executable to

mimic the interactive manual steps can be created.

If the current user is 2 new user, the speech recognition program will need to
establish the new user, step 307. Control means provides the necessary information from
the user profile found in the current user’s subdirectory. All speech recognition require
significant training to establish an acoustic model of a particular user. In the case of
Dragon, initially the program seeks.approkimately 20 minutes of audio usually obtained

by the user reading a canned text provided by Dragon Systems. There is also
11
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functionality built into Dragon that allows ‘-‘mbbile!training.” Using this feature, the
verbatim file and audio file are fed into the speech recognition program to beginning-

training the acoustic model for that user, step 308. Regardless of the length of that audio

~ file, control means 200 closes the speech recognition program at the completion of the -

file, step 309.

As the enrollment step is t00 soon 1to use the automatically created text, a copy of
the transcnbed file is sent to the current user using the address information contamed in
the user profile, step 3 10. This address can be a street address or an e-mail address.

Following that transmission, the program returns to the main loop on Fig, 2a.

After a certain number of minutes of training have been conducted fora T
partlcular user, that user’s tralmng status may be changed from enrollment to training. -
The border for this change is subj ectlve but perhaps a good rule of thumb is once
Dragon appears to be creating written text with 80% accuracy or more, the switch =~ -
between states canbe made. Thﬁs, for such a user the next traﬁseription event will
pronipt control means 200 into the training-state. As shown in Fig. 2c, steps401-403 are
the same human transcription steps as steps 301-303 in the enrollment phase. Once the -
transcribed file is established, control means 200 starts the automatic speech conversion
means (or speech recognition program) and selects the current user, step 404, The audio’
file is fed into the speech recognition program and a written text is established within the-.
program buffer, step 405. In the case of Dragon, this buffer is given the same file handle
on very instance of the program. Thus, that-buffer can be easily copied using standard

operating system commands and manual editing can begin, step 406. T —

~ Inone paﬁicular embodimenf_uﬁlizing the VOICEWARE system from The

Programmers’ Consortium, Inc. of Oakton, Virginia, the user inputs audie into the -
VOICEWARE system’s VOICEDOC progratri thus, creating a “.wav” file. In addition,
before releasing this “.wav” file to thé VOICEWARE server, the user selects a

“transcriptionist.” This “transcriptionist” may be a particular human transcriptionist or
may be the “computerized transcriptionist.” If the user selécts a “computerized
transcriptionist” they may also select whether that transcription is handled locally or
remotely. This file is assigned a job number by the VOICEWARE server, which routes
the job to the VOICESCRIBE portion of the system. Normally; VOICESCRIBE is used -

by the human transcriptionist to receive and playback the job’s andio (“.wav”) file. In
12
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addition, the audlo file is grabbed by the automatic speech conversnon means. In this
VOICEWARE system em"bodxment by placmg VOICESCRIBE in “auto mode” new
jobs (i.e. an audio file newly created by. VOICEDOC) are automatically downloaded

~ from the VOICEWARE server and a VOICESCRIBE window having a window title

formed by the job number of the current “.wav” file. An executable file, running in the
background “sees” the VOICESCRIBE window open and using the WIN32API
determines the job number from the VOICESCRIBE window title. The executable file
then launches the automatic speech conversion means. In Dragon System’s Naturally
Speaking, for instance, there is a built in function for performing speech recognition on a
preexisting “.wav” file. The executable program feeds phantom keystrokes to Naturally
Speaking to open the “.wav” file from the “current” directory (sée Fig. 3) having the job

number of the current job.

In this embodiment, after Naturally Speaking has completed automaticélly
transcribing the contexts of the “.wav” file, the executable file resuines operation by
selecting all of the text in the open Naturally Speaking window and copying it to the
WINDOWS 9.x operating system clipboard. Then, using the clipboard utility, save the
clipboard as a text file using the current job number with a “dmt” suffix. The executable
file then “clicks” the “complete” button in VOICESCRIBE to return the “dmt” file to the
VOICEWARE server, As would be understood by those of ordinary skill in the art, the
foregoing procedure can be done utilizing other digital recording software and other -
automatic speech conversion means. Additionally, functionality analogous to the
WINDOWS clipboard exists in other operating systems. It is also possible to require
human intervention to activate or prompt one or more of the foregoing steps. Further,
although, the various programs executing various steps of this could be running on a .
number of interconnected computers (via a LAN, WAN, internet connectivity, email and
the like), it is also contemplated that all of the necessary software can be running on a

single computer.

Another alternative approach is also contemplated wherein the user dictates
directly into the automatic speech conversion means and the VOICEWARE server picks
up a copy in the reverse direction. This approach works as follows; without actually
recording any voice, the user clicks on the “complete” button in VOICEDOC, thus,

creating an empty “.wav” file. This empty file is nevertheless assigned a unique job

13
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number by the VOICEWARE server. The user (or an executable file running in the
background) then launches the automatic speech conversion means and the user dictates
directly into that program, in the same manner previously used in association with such
automatic speech conversion means. Upon completion of the dictation, the user presses
a button labeled “return” (generated by a background exe¢ufable file), which executable
then commences a macro that gets the current job number; fr:o_m VOICEWARE (in the

manner describe above), selects all of the text in the document and copies it to the

'clipboard. The clipboard is then saved to the file “<jobnumber>.dmt,” as discussed

above. The executable then “clicks” the “complete” button _(;i/ia the WIN32API) in
VOICESCRIBE, which effectively returns the automatically transcribed text file back to

- the VOICEWARE server, Which, in turn, returns the compléﬁéd transcription to the -

VOICESCRIBE user. Notably, although, the various programs executing various steps
of this could be running on a number of interconnected comphters (via a LAN, WAN,
internet connectivity, email and the like), it is also contem;:_mla.t:ed that all of the necessary
software can be running on a single computer. . As would :be: understood by those of
ordinary skill in the art, tl_ie foregoing procedure can be dox_xe ﬁtilizing other digital

recording software and other automatic speech conversion means. Additionally,

functionality analogous to the WINDOWS clipboard exists in '_other operating systems. It -

is also possible to require human intervention to activate or pfbmpt one or more of the

foregoing steps.

Manual editing is not an easy task. Human beings are prone to errors. Thus, the

‘present invention also includes means for improving on that .ta_isk. As shownin Fig. 4,

the transcribed file (“3333.txt”) and the copy of the written text (“3333.wrt”) are
sequentially compared word by word 406a toward establishing sequential list of
unmatched words 406b th_at are culled frbm the copy of the }wr_itten text. Thislist has a
beginning and an end and-pdinter 406c¢ to the current unmatéﬁed word. Underlying the
sequential list is another list of objects which contains the o;iginal unmatched words, as
well as the words immedié,tely before and after that unmatched word, the starting
location in memory of eaéh unmatched word in the sequentiai iist of unmatched words
406b and the length of the unmatched word. | '

As shown in Fig. 5, the unmatched word pointed at by pointer 406¢ from list
406b is displayed in substantial visual isolation from the other text in the copy of the
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written text on a standard computef monitor 500 in an active window 501. As shown in
Fig. 5, the context of the utifhatched word cah be selected byifie operator to be shown

within the sentence it resides, word by word or in phrase context, by clicking on buttons

" 514,515, and 516, respectively. .

Associated with active window 501 is background window 502, which contains
the copy of the written text file. As shown in background window 502, a incremental
search has located (see pointer 503) the next occurrence of the current unmatched word
“cash.” Contemporaneously therewith, within window 505 containing the buffer from
the speech recognition program, the same incremental search has located (see pointer
506) the next occurrence of the current unmatched word. A human user will likely only
being viewing active window 501 activate the audio replay from the speech recognition
program by clicking on “play” button 510, which plays thé audio synchronized to the
text at pointer 506. Based on that snippet of speech, which can be played over and over

by clicking on the play button, the human user can manually input the correction to the

. current unmatched word via keyboard, mousing actions, or possibly even audible cues to

another speech recognition program running within this window.

In the present example, even if the choice of isolated context offered by buttons
514, 515 and 516, it may still be difficult to determine the correct verbatim word out-of —
context, accordingly there is a switch window button 513 that will move background
window 502 to the foreground with visible pdintef 503 indicating the current location
within the copy of the written text. The user can then return to the active window and

input the correct word, “trash.” This change will only effect the copy of the written text

displayed in background window 502.

When the operator is reai.iy for the next unmatched word, the operator clicks on
the advance button 51 i, which advances pointer 406¢c down the list of unmatched words
and activates the incremental search in both window 502 and 505. This unmatched word
is now displayed in isolation and the operator can play the synchronized speech from the
speech recognition program and correct this word as well. If at any point in the
operation, the operator would like to return to a previous unmatched word, the operator
clicks on the reverse button 512, which moves pointer 4066 back a word in the list and
causes a backward incremental search to occur. This is accomplished by uSing the

underlying list of objects which contains the original unmatched words. This list is
15
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traversed in object by object fashion, but alten;atively each of the records could be
padded such that each item has the same word size to assist in bi-directional traversing of

the list. As the unmatched words in this underlying list are read only it is possible to

* return to the original unmatched word such that the operator can determine if a different

correction should have been made.

Ultimately, the copy of the written text is finally corrected resulting in a verbatim
copy, which is saved to the user’s subd_'irectoryf The verbatim file is also passed to the
speech recognition program for training, step 407. The new (and improved) acoustic -
model is saved, step 408, and the speech recognition program is closed, step 409. Asthe
system is still in training, the transcribed file is returned to the user, as in step 310 from

the enrollment phase.

As shown in Fig. 4, the system rnay also include means for determining the
accuracy rate from the output of the sequentlal comparing means. Specifically, by
counting the number of words in the wntten text and the number of words in list 406b
the ratio of words in said sequent1al hst to words in said written text can be determmed
thus providing an accuracy percentage. As before, it is a matter of choxce when to
advance users from one stage to another. Once that goal is reached, the user’s profile is

changed to the next stage, step 211.

One potential enhancement or denvatlve functlonahty is provided by the
determination of the accuracy percentage. In one embodlment this percentage could be
used 1o evaluate a human transcrlptlonlst s skills. In partlcular by using either a known
verbatim file or a well-established user, the assoclated “wav” file would be played for -
the human transcriptionist and the foregcmg comparison would be performed on the
transcribed text versus the verbatim file created by the foregoing process. In this

manner, additional functionality can be provided by the present system.

As understood, currently, manufacturers of speech recognition programs use
recording of foreign languages dictions, etc. with manually estabhshed verbatim files to
program speech models. It should be readily apparent that the foregoing manner of
establishing verbatim text could be used in the initial development of these speech files

simplifying this process greatly.
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Once the user has reached the aufomation stage, the greatest benefits of the
present system can be achieved. The speech recognition software is started, step 600,

and the current user selectq:'q? .step 601. If desired, a parﬁculgggjz{éd vocabulary may be

" selected, step 602. Then automatic conversion of the digital audio file recorded by the

current user may commence, step 603, When completed, the written file is transmitted to
the user based on the information contained in the user profile, step 604 and the program

is returned to the main loop.

Unfortunately, there may be instances where the voice users cannot use
automated transcription for a period of time (during an illness, after dental work, etc.)
because their acoustic model has been temporarily (or even permanently) altered. In that
case, the system administrator may set the training status variable to a stop automation
state in which steps 301, 302, 303, 305 and 310 (see Fig. 2b) are the only steps

performed.

The foregoing description and drawings merely explain and illustrate the
invention and the invention is not limited thereto. Those of the skill in the art who have
the disclosure before them will be able to make modifications and variations therein
without departing from the scope of the present invention. For instance, it is possible to
implement all of the elements of the present system on a single general-purpose
computer by essentially time sharing the machine between the voice user, transcriptionist
and the speech recognition program. The resulting cost saving makes this system

accessible to more types of office situations not simply large medical clinics, hospital,.

~ law firms or other large entities.
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WHAT IS CLAIMED IS:
A system for substantially automating transcriptioi:l': services for one or more'

voice users, said system comprising:

means for creating a uniquely identified véice dictation file from a current

user, said current user being one of said one or more Voice users;
an audio player used to audibly reproduce said uniquely identified voice
dictation file; |

means for manually inputting and creating #j_ franscribéd file based on
humanly perceived contents of said uniquely identified voice dictation
file; ' |

‘means for automatically converting said uriiquely identified voice

dictation file into written text;

means for manually editing a copy of said written text to create a verbatim

text of said uniquely identified voice dictatibﬂﬁlé;

means for training said automatic spéech coi)Verting means to achieve
higher accuracy with said uhiquely identified voice dictation file of

current user; and

means for co_ntrolling the flow of said uniqﬁ_ely identified voice dictation
file based upon a training status of said current user, whereby said
controlling means sends said uniquely identified voice dictation file to at
least one of said manual input means and said automatic speech

converting means.
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2.

The invention according to ‘Claifn 1 further comprising means for transferring

said written text into a written text file.

The invention accéiding to Claim 1 wherein said wrlttén text is at least
temporarily synchronized to said uniquely identified voice dictation file, said

manual editing means comprises:

- means for sequentially comparing a copy of said written text with said
transcribed file resulting in a sequential list of unmatched words culled
from said copy of said written text, said sequential list having a
beginning, an end and a current unmatched word, said current unmatched

word being successively advanced from said beginning to said end;

- means for incrementally searching for said current unmatched word
contemporaneously within a first buffer associated with the speech
recognition program containing said written text and a second buffer

associated with said sequential list; and

- means for correcting said current unmatched word in said second buffer,
said correcting means including means for displaying said current
unmatched word in a manner substantially visually isolated from other
text in said copy of said written text and means for playing a portion of
said synchronized voice dictation recording from said first buffer

associated with said current unmatched word.

The invention according to Claim 3 wherein said cbrrecting means further

- includes means for alternatively viewing said current unmatched word in context

within said copy of said written text.

The invention according to Claim 3 further including means for determining an

accuracy rate for said current user.

The invention according to Claim 5 wherein said verbatim file is a known
accurate file, invention further includes means for determining skill of a human

operator based on said accuracy rate.
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7.

10.

11.

12.

13.

14.

The invention according to Claim 4 wherein said sequential list and said written
text each have a respective number of words, said accuracy rate determining
means determines the ratio of said number of words in said sequential list to said

number of words in said written text. |

The invention according to Claim 1 wherein said automatic speech converting -
means comprises a preexisting speech recognition program intended for human
interactive use, said automatic speech convérting means includes means for
automating respons’esl to a series of interactive inquiries from said preexisting -

speech recognition program.

The invention according to Claim 8 wherein said training means comprises a
preexisting training portion of said preexisting speech recognition program
intended for human interactive use, said training means includes means for
automating responses to a series of intéractiye inquiries from said preexisting

training portion of said preexistihg speech recognition program.

The invention according to Claim 1 wherein said training means comprises a

preexisting training program'iritended for human interactive use, said training

means includes means for automating responses to a series of interactive inquiries -

from said preexisting training program.

The invention according to Claim 1 wherein said control means reads and
modifies a user profile associated with said current user, each of said user profiles

including said training status of said current user.

The invention according to Claim 11 wherein said training status is selected from
the group of pre-enrollment, enrollment, training, automation and stop

automation.

The invention according to Claim 12 when said training status is pre-enroliment
said control means further includes means for creating a user identification and

acoustic model within said automatic speech converting means.

The invention according to Claim 12 when said training status is enrollment said

control means routes said voice dictation file to said automatic speech converting -
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means and said manual input means routes said wr}t;qn text and said transcribed

file to said manual edltmg means, routes said verbatiin text to said training means

and routes said transcribed file back to-said current user as a finished text.

The invention according to Claim 12 when said training status is training said

control means routes said voice dictation file to said automatic speech converting

- means and said manual input means, routes said written text and said transcribed

file to said manual editing means, routes said verbatim text to said training means

and routes said transcribed file back to said current user as a finished text.

The invention according to Claim 12 when said training status is automation said
control means routes said voice dictation file only to said automatic speech
converting means and routes said written text back to said current user as a

finished text.

An apparatus for substantially simplifying the production of a foreign language
speech model for said speech recognition program wherein said foreign language
provides a sufficient set of words to teach the voice dictation recording based
upon a transcribed file produced by a human transcriptionist and a written text
produced by a speech recognition program, wherein said written text is at least
temporarily synchronized to said voice dictation recording, said apparatus

comprising;

- means for sequentially comparing a copy of said written text with said
transcribed file resulting in a sequential list of unmatched words culled
from said copy of said written text, said sequential list having a
béginning, an end and a current ﬁnmatched word, said current unmatched

. ' word being successively advanced from said beginning to said end;

- means for incrementally searching for said current unmatched word
contemporaneously within a first buffer associated with the speech
recognition program containing said written text and a second buffer

associated with said sequential list; and

- means for correcting said current unmatched word in said second buffer,

said correcting means including means for displaying said current
21
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unmatched word in a manner substantially visually isolated from other
text in said copy of said written text and means for playing a portion of
said synchronized voice dictation recording from said first buffer

associated with said current unmatched word.

18.  The invention according to Claim 17 wherein said correcting means further

includes means for alternatively viewing said current unmatched word in context

within said copy of said written text.

19.  The invention according to Claim 18 wherein said manner substantially visually

isolated from other text can be manually selected from the group containing

word-by-word display, sentence-by-sentence display, and said current unmatched

- word display.

20. A method for automating transcription services for one or more voice users in a

system including a manual transcription station and a speech recognition

program, said method comprising the steps of:

establishing a profile for each of the voice users, the profile containing a

training status;

creating a uniquely identified voice dictation file for a current voice user;

~ choosing the training status of the current voice user from the group of

enroliment, training, automated and stop automation;

routing the uniquely identified voice dictation file to at least one of the
manual transcription station and the speech recognition program based on -

the training status;

receiving the uniquely identified voice dictation file in at least one of the

manual transcription station and the speech recognition program,

‘creating a transcribed file at the manual transcription station for each

received uniquely identified voice dictation file;
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automatically creating a'written text with the speech recognition program
for each received uniquely identified voice dictation file if the training

status of the current user is training or automated,

manually éstéblishing a verbatim file if the training status of the current

user is enrollment or training;

training the speech recognition program with an acoustic model for the

current user using the verbatim file and the uniquely identified voice

dictation file if the training status of the current user is enrollment or

training;

returning the transcribed file to the current user if the training status of the

current user is enroliment or training; and

returning the written text to the current user if the training status of the

current user is automated.

The invention according to Claim 30 wherein said step of manually establishing a

verbatim file includes the sub-steps of:

assisting an operator to establish the verbatim file if the training status of

the current user is training by:

- sequentially comparing a copy of the written text with the
transcribed file resulting in a sequential list of unmatched words
culled from the copy of the written text, the sequential list having
a beginning, an end and a current unmatched word, the current
unmatched word being successively advanced from the beginning

to the end;

- incrementally searching for the current unmatched word
contemporaneously within a first buffer associated with the speech
recognition program containing the written text and a second

buffer associated with the sequential list; and
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displaying the current unmatched word in a manner substantially
visqai_ly isolated from other text in the copy of the written text and
playing a portion of the synchronized voice dictation recording
from the first buffer associated with the current unmatched word;

and

correcting the current unmatched word to be a verbatim

' representation of the portion'of the synchronized voice dictation

recording.

A method for testing the skills of a human transcriptionist using a known accurate

written text created by a speech recognition program and a transcribed file

created by the human transcriptionist, the method comprising:

sequentially comparing a copy of the written text with the
transcribed file resulting in a sequential list of unmatched words
culled from the copy of the written téxt, the sequential list having
a beginning, an end and a current unmatched word, the current
unmatched word being successively advanced from the beginning

to the end;

incrementally searching for the current unmatched word .

~ contemporaneously within a first buffer associated with the speech

recognition program containing the written text and a second

buffer associated with the sequential list; and

displaying the current unmatched word in a manner substantially

visually isolated from other text in the copy of the written text and

playing a portion of the synchronized voice dictation recording
from the first buffer associated with the current unmatched word;

and

calculating the accuracy rate of the human transcriptionist.
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