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1

SYSTEM FOR TRANSFERRING
PERSONALIZE MATTER FROM ONE
COMPUTER TO ANOTHER

Matter enclosed in heavy brackets | ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue.

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a reissue application of U.S. Pat. No.
7,689,416, which was derived from U.S. patent application
Ser. No. 10/763,966, filed on Jan. 23, 2004, which claims the
benefit under 35 U.S.C. §119(e) of U.S. Provisional Patent
Application No. 60/156,638, filed Sep. 29, 1999, and U.S.
Provisional Patent Application No. 60/214,504, filed on Jun.
28, 2000, and claims the benefit under 35 U.S.C. §120 as a
continuation-in-part of U.S. patent application Ser. No.
09/676,328, filed Sep. 29, 2000, now abandoned of which

applications are hereby incorporated herein by reference.

STATEMENT REGARDING FEDERALLY
SPONSORED RESEARCH OR DEVELOPMENT

This invention has been created without the sponsorship or
funding of any federally sponsored research or development
program.

BACKGROUND OF THE INVENTION

1. Field of the Invention

This mmvention relates to computer voice recognition
enhancements. It explains methodologies for measuring reli-
ability, accuracy, and performance as system responsiveness
using a standardized method of measurement. The mnvention
introduces a method of machine independent user mobaility
between different voice recognition systems. It addresses a
method for enabling speaker independent voice recognition
for masses of people without the need for training or enroll-
ment. It describes how to apply the technology to a new style
ol interactive real time voice to text handheld transcriber
including visual feedback to replace the previous handheld
transcribers that are only recording devices. It describes using
these techniques 1n a system that translates voice mail audio
into text readable messages.

2. Field of the Related Art

Prior to voice recognition dictation, transcription was com-
pletely done by humans. Some 1inventions enhanced this situ-
ation by providing a means to make 1t faster and easier for the
transcriptionist to work with the audio file that needed to be
transcribed. An example 1s U.S. Pat. No. 6,175,822 Bryce
Alan Jones (Method and System for Providing Network Base
Transcription Services) where the audio file 1s captured at one
location and sent over the Internet and played back to a
transcriptiomist at a second location removing the require-
ment of the transcriptionist to be at the location where the
dictation was taking place. Over time features were added to
audio files including a parallel processing using speech rec-
ognition. An example of this 1s U.S. Pat. No. 6,073,103 Dunn
ctal. (Display Accessory for Record Playback System) where
it 1s described how to combine audio voice mput and speech
recognition applications to identifying numbers 1n the voice
audio files. This gives a user the ability to index into the audio
where the numbers are located. Another feature added was the
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2

ability to capture audio when the speech recognition was
turned off to avoid loss of any of the spoken words, as
described 1n U.S. Pat. No. 6,415,258 Reynar et al. (Back-
ground Audio Recovery System).

In general terms however, voice recognition dictation prod-
ucts that are presently 1n the market follow the typical clone
PC market strategy. The state of the art 1s buying a personal
computer that 1s designed as a general purpose computing
device, nstalling voice recognition software (i1.e. IBM Via-
Voice, L&H Voice Express, Philips Speech Pro from Philips,
Dragon Naturally Speaking, from Dragon Systems), and
using that configuration as a Large Vocabulary Voice Recog-
nition dictation system. When using Large Vocabulary Voice
Recognition (LVVR) applications in the clone PC environ-
ment, two problems are experienced: machine dependency
and speaker dependency. While this approach 1s typically
used throughout the computer industry, 1t often leaves users
frustrated with accuracy and performance of the voice recog-
nition applications.

This 1s especially true when applying the technology to a
hand held transcriber type of devices like a tape recorder or
digital voice recorder. The industry standard for handheld
dictation 1s to use handheld tape recorders or memory devices
that provide the same functionality as tape recorders, 1.e. a
handheld digital reorder. Voice recognition soltware pack-
ages supported connections from these handheld devices to
desktop types of computers allowing the voice to be trans-
lated 1into text through a voice recognition package like IBM’s
ViaVoice voice recognition software. These approaches have
many problems including: No direct feedback while the dic-
tation 1s taking place, 1t was not real time large vocabulary
voice recognition, traiming for the voice recognition was cum-
bersome to accomplish resulting 1n poor accuracy and user
frustration, and training required redundant work since a
separate voice model 1s needed from the desktop speaker
voice files. Moreover, updating the voice parameters and
training was typically not possible or very difficult to accom-
plish resulting 1n the accuracy level not getting better over
time. And lastly, a separate physical connection to the dicta-
tion device was needed to accomplish the translation to text
with little to no control of manipulating the text output until
the entire recorded voice was dumped and translated into text.

The voice recognition dictation systems require the train-
ing sessions to enable the system to 1dentify the words of a
person 1s speaking. The process of training a voice recogni-
tion system creates speaker voice files or a “Voice Model”. A
“Voice Model” 1s defined here as a signal, information, or
clectronic data file that 1s information and/or parameters that
representation of a person’s voice or a noise. A Voice Model
contains attributes that characterize specific speaking items
such as formants, phonemes, speaking rate, pause length,
acoustic models, unique vocabulary’s, etc. for a given user.
One use for a voice model that contains data and parameters
of a specific user 1s that i1t allows the user to take advantage of
Large Vocabulary Voice Recognition (LVVR) dictation appli-
cations. All approaches to LVVR (e.g. Acoustic phonetic,
Pattern recognition, Artificial intelligence, Neural networks,
etc.) require some training. Training 1s required to create a
reference pattern from which decisions are made using tem-
plates or statistical models (e.g. Markov Models and Hidden
Markov Models) as to the probability of the audio word to be
translated to a text displayed word. When using Large
Vocabulary Voice Recognition applications, training of the
voice recognition soltware allows the software to identify
words during the uniqueness of a specific person speaking.
Since training can be time consuming and ongoing task and
typically results in speaker dependency other inventions have
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avolded conironting the tramning and speaker voice models
issues needed to accomplish speaker independent and/or

mobility between voice recognmition dictation systems. As an
example, the problem exists and was described withun U.S.
Pat. No. 35,822,727 Garberg et al. (Method for Automatic
Speech Recognition and Telephony) where voice recognition
training 1s accomplished using sub-words of a current speaker
compared with templates for a plurality of speakers. This
patent recognizes that there 1s a need for a more convenient
and thorough process for building a database of sub word
transcriptions and a database using speaker independent tem-
plates.

U.S. Pat. No. 6,477,491 Chandler et al. describes needing,
training for voice recognition applications but does not pro-
vide any specific means to accomplish this task and 1s focused
on providing identity of a specific person by the specific
microphone they are speaking into.

Therefore 1t 1s generally accepted that upiront training to
gain an acceptable level of accuracy and system responsive-
ness requires time and effort as the system learns a specific
user. This investment of time and effort 1s a per machine cost
adding to machine dependency. Training a voice recognition
system will result 1n a specific system voice to text translation
accuracy 1n a given time indicating system responsiveness/
performance. When trying to determine and obtain the high-
est level of system accuracy and performance, one can spend
much effort, time, and money trying to determine the best
options, (performance and accuracy versus components,
elfort, and cost). This has led to frustration and funds wasted
with the result being that the speech recognition system 1s left
sitting on the shelf or discarded.

Many proiessional people use more than 1 computer to
accomplish their daily task. When more than 1 computer 1s
used for voice recognition, accuracy and performance may
not be consistent due to different levels of training accom-
plished for each system. This was discovered through experi-
mentation with voice recognition packages and was verified
in talking with doctors, lawyers, and other professionals that
use speech recognition. These users described accuracy for
example, at an estimated 94 percent but all claimed that they
didn’t know accurately what the accuracy was. Other state-
ments made included how accuracy would vary when using
an assortment ol machines for voice dictation.

This invention 1s targeting to resolve the specific problems
of measuring a standard performance and standard accuracy,
machine dependency, speaker dependency, mobility, and
methods of estimating accurate cost for users and manufac-
turers.

BRIEF SUMMARY OF THE INVENTION

This mvention includes several components that provide
enhancements and ease of use features to voice recognition
systems and applications. In accordance with this invention, 1t
1s possible to reliably measure accuracy and responsiveness
ol a voice recognition system used for dictation purposes.
With the ability to measure these key metrics other enhance-
ments can then be added to voice recognition systems with a
quick and easy determination of system improvement or deg-
radation. One such enhancement described 1s the ability to
move speaker voice models (Voice Modeled Mobility)
between systems with the ability to quickly determine the
success of a quick user enrollment versus a full training
session of a voice recognition system. The measurements can
also be applied to a new type of handheld transcriber with
internal voice dictation software eliminating the need for a
two-step process of recording the dictation notes and then
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transferring them to the voice recognition software for a
speech to text translation. Further advantages can be achieved

by applying the RAP Rate measurement techniques to engi-
neering and manufacturing processes resulting in products
that have a common reference and relationships providing a
known value to industry, users, and customers prior to pur-
chasing the voice dictation product. Applying the RAP Rate
measurement techniques with other techniques for determin-
ing voice recognition user speech patterns (described in detail
later) enables the creation of a new type of speaker voice
model or a (Super Voice Model) that can be applied to many
people without the prerequisite of training or voice recogni-
tion system enrollment. In overview this invention includes
components that measure voice recognition metrics (RAP
meter), provide ease ol use for the movement of speaker voice
models (Voice Model Mobility), a handheld transcriber that
includes voice recognition software for dictation internal to
the transcriber (Powertul Handheld Device), a process for the
manufacturing and verification of systems used for voice
dictation purposes (RAP Rate Manufacturing Process), a
methodology for creating speaker independent voice models
(Super Voice Model), and applying these techniques of RAP
Meters, Voice Model Mobility, Super Voice Model, and Pow-
erful Handheld Devices to a Audio Voice Mail to Text Trans-
lation system. These components and their related features
and advantages are described 1n the description of the pre-
terred embodiment using the drawings as reference.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s the opening screen of a soltware application
called Voice Model Mobility. It displays the voice recognition
application being used (current speech engine) and 1ts related
soltware version. It also has four buttons for controlling the
application including moving speaker voice models from the
voice recognition application (Move voice model from
speech engine), moving voice models to the speech recogni-
tion application (Move voice model from media), and help
and exit buttons.

FI1G. 2 1llustrates the user control screen of the Voice Model
Mobility software used when copying a voice model from the
speech engine to media (disk drive, tape drive, writable CD,
network, or other transtfer medium). It has for user control’s
including voice model selection button, destination button,
and OK and cancel button.

FIG. 3 displays the user control screen of the Voice Model
Mobility software used when moving a voice model from

media 1nto a speech recognition application. This control
allows the location of the voice model to be selected and OK
and cancel button.

FIG. 4 displays the user control screen of the Voice Model
Mobility software used when moving a voice model from
media into a speech recognition application. There 1s a button
to select the voice model and OK and cancel buttons.

FIG. 5 indicates a Voice Model Mobility error handling,
dialog box example indicating to the user attempting to move
voice model that the voice model was not successtully
moved.

FIG. 6 illustrates the RAP Meter software opening screen.
It contained six buttons and a display area to provide visual
teedback to the user. The “Verity RAP Rate” button launches
a user screen to perform the RAP Rate test. “The Select Mic”
button allows the tests user to select a specific microphone on
the system being used. The “Log File” button 1s a file that the
user can review to see specific details of the Rap Rate test. The
“Certificate Button” displays a certificate that can be shared
with others indicating what level of Rap Rate the system
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under test achieved. The “Help” button displays the Rap
Meter online help documentation, and the “Exit” button exits
the RAP Meter program.

FI1G. 7 illustrates the first opening screen of a RAP Rate test
session. This screen enables the user to mput specific infor-
mation about the test to be performed including test name,
voice recognition software used, and specific hardware
options like the microphone or sound input port to be used for
the test.

FIG. 8 1s the RAP Rate user interface where the testing 1s
implemented. It contains three display areas and two “New
Test” buttons that start either the accuracy or the performance
test. The “Delay” display illustrates the response time of how
long 1t takes the speech recognition software to translate an
audio spoken word 1nto text display on a computer screen.
The “Text” of display area provides the text to be read during
the RAP Rate testing. The “Performance” display area pro-
vides the text to be read for the performance test. The “Log
File” displays a log file of the current test. The “OK”™ button
reverts back to the RAP Meter main screen, and “Cancel
Button™ reverts back to the main screen.

FIG. 9 1s a display of the RAP Rate Certificate. The RAP

Rate certificate 1s provided by the RAP Meter after the RAP
Rate test has been completed, used for sharing and displaying
the RAP Rate achievement for a specific system.

FIG. 101s an example of a RAP Rate log file From a Typical
R AP Rate test run. It illustrates the detailed test results for the
performance in the accuracy test and also includes system
specific configuration.

FIG. 11 shows a microphone and a hand held transcriber
connected to a voice recognition system using a Y connector
cable enabling simultaneous training of the voice recognition
system for a microphone and transcriber input devices.

FI1G. 12 1s a prototype handheld computer with voice rec-
ognition soitware included for the purposes of voice dicta-
tion.

FI1G. 13 1llustrates computer hardware and the relationship
of the components. The components that are shown fit into the
form factor of a handheld transcriber.

FIGS. 14 and 15 illustrate a flow chat of a manufacturing,
process using the RAP Rate metrics to produce voice recog-

nition systems with an observed and predictable level of

accuracy and responsiveness.

FI1G. 16 1llustrates a process sheet to support the RAP Rate
manufacturing process.

FIG. 17 illustrates the major components and overview

process for a Super Voice Model (SVM).

DETAILED DESCRIPTION OF THE INVENTION

It 1s the object of this mvention to provide a method for
transierring voice models defined as Voice Model Mobility.
Voice Model Mobility (VMM) was originally conceived due
to the problem of having to train multiple voice recognition
dictation machines for a single person’s voice. This was dis-
covered when experimenting with voice recognition dictation
applications. It was determined that a better way to use mul-
tiple machines was to separate the files and parameters that
characterize the user, package the files and parameters as a
voice model and move them to a medium for transfer and
installation into another separate system. Voice models and a
means to package, move them, and install them can and
should be independent of the voice recognition applications
allowing the owner of a voice model the ability to plug into
and use any voice recognition machine. Voice models and
training are assumed needed and can be time-consuming,
therefore; voice recognition applications provided backup
mechanisms to restore voice files to their original locations.
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They did not however, provide a means to transfer voice
models between systems. Prior to VMM, moving voice mod-
¢ls between voice recognition systems did not exist and there
was no easy way to move these specific user parameters and
data between machines. Several experiments were done 1n
elfort of understanding why the voice recognition applica-
tions did not support such features. From these experiments 1t
was discovered that the lack of ability to create and move a
voice model was not technical. The first experiment was to
use the backup and save feature provided with the Dragon
Professional voice recognition application. The problems
encountered when trying to accomplish this included a dii-
ferent filename when restoring the user from when the user
was saved. Another problem was the limitation of where the
backup could be saved. In other words the voice model was
not mobile. The second experiment was to copy the voice
model files directly to another location and then copy them
back to use them. In some cases this approach appeared to
work although 1t took some trial and error until the exact files
that needed to be copied were discovered. Crashes and hangs
occurred often. Problems encountered prior to successtul file
copies included; user voice files contamination, the system
hanging when trying to open a specific user, or the Dragon
application no longer finding the user for opening. Although
this approach sometimes yielded success it was discovered
that the user would have to be created first, and then the files
could be copied. This was due to registry entries not being
setup as part of the copy process. A Visual Basic prototype
was coded using this method for user interface experimenta-
tion. The third effort included 1nvestigation of the system
registry to determine 1f Dragon was setting any parameters
using the registry. This was found to be true and solved the
final problems. The current version of VMM 1s coded in the C
programming language.

The ability to unplug these parameters and data from one
machine and transfer the files to another machine using medi-
ums like disk, optical disk, tloppy, network, etc. 1s defined
here as Voice Model Mobility (VMM). Voice Model Mobility
as described here 1s a software application. However, people
skilled 1n the art will recognize that the specific functionality
could be 1ncluded as part of a hardware pluggable device.
Retferencing FIGS. 1 through 5, FIG. 1 illustrates the start up

screen from voice model mobility software. The opening
screen contains two buttons to control the movement of voice
models between media and voice recognition systems. FIG. 2
illustrates another screen of the user interface. This screen 1s
displayed when de-installing or moving a voice model from
the speech recognition program to a storage medium. The
user selects the voice model to be used and the destination
where the voice model will be stored. When the user selects
the OK button, a software execution process begins copying
the user’s parameters, and other files that make up the voice
model. The process creates a catalog of the voice model
system environment (parameters) and packages the files into
a central location with a log file, information file, and 1nitial-
1ization file to support future movement of the specific voice
model. For VMM, more specifically, the sequence of events
includes:

1. User clicks “Move voice model to Media” button.

2. A folder labeled “Users™ 1s created on the destination
media.

3. A “users.ini” file 1s created 1n the Users folder. This file
1s a logical translation from Username to a user file name
that Dragon will open.

4. VMM then creates and writes the user specific registry
information into a file called VMMinito.txt
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5. A “user” specific folder will be created in the Users
folder. There are several files 1n the user specific folder.

6. The user as a result of the Dragon training process
creates the files listed below. These files are copied to the
CDWriter using the standard Dragon directory structure.
Files mcluded are:

audioin.dat

Current Folder containing:

topics (configuration file)

options (configuration file)
global . DVC
Voice folder

DD10User.sig

DD10User.usr
GeneralE Folder
dalOvocl.voc
dalOvocZ.voc
dalOvoc3.voc
dalOvocd.voc

(GGeneral.voc
Shared Folder

archive. voc

These files and related registry parameters information
make up the voice model for this example for the Dragon
Professional application.

FIG. 3 1s the screen displayed when installing a voice
model 1nto voice recognition system. From this screen and the
tollow-up screen shown in FIG. 4 the user selects a specific
voice model and the location of the voice model to be used.
When the user selects the OK button on FIG. 4 a software
execution process starts reading and executing the VMM
initialization files and deposits the voice recognition param-
cters and files 1into the operating systems registry and param-
cter configurations files. The sequence of events occurs as
follows:

1. VMM pops up a user selection window asking for drive

containing the voice model.

2. After the drive 1s selected, VMM looks on the selected
drive for the Users folder containing the voice models,
specifically, the users.ini files.

3. If VMM does not find any users, a window pops up
saying that no users were found with an OK button to
click returning the user to the previous screen as 1llus-
trated 1n FIG. 3.

4. It users exist, VMM then asks the user to select one of the
voice models 1t found on the selected drive.

5. VMM then reads the file VMMInio.txt file to determine
the appropriate registry settings.

6. If the user already exists, VMM will prompt the user to
ask 11 the existing user files should be overwritten.

7. If the user responds by clicking the OK button, then steps
8 onward will be executed, other wise VMM will go
back to the main VMM screen.

8. If there 1s no user specific folder, then VMM creates the
user specific folder 1n the standard Dragon hierarchical
directory structure otherwise 1t uses the existing folder.

9. VMM then copies all the specific user files listed previ-
ously to the specific User folder.

10. VMM then configures the registry parameters for the
selected user.

This methodology of voice model mobility could enhance
many situations where training a voice recognition system 1s
necessary, for example voice model mobility could enhance
U.S. Pat. No. 6,477,491 Chandler et al. (System and Method
tor Providing Speaker Specific Records of Statements of
Speakers) and Epstein et al. U.S. Pat. No. 6,327,343 (System
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and Method for Automatic Call and Data Transfer Process-
ing) both mentioning the need of obtaining or assuming that
a speaker voice model exists. Voice Model Mobility version
1.0 (VMM V1.0)1s the first step toward the concept of modu-
lar plug-able voice models. This concept enables new features
to be 1mcorporated into voice models to provide enhance-
ments on a wide variety of applications (e.g. security, learning
aid for people speaking, singing, and language translation,
voice mail to text, games, and guidance, etc.). While the
concept of Voice Model Mobility could be applied with any
voice recognition software, application or hardware, the
VMM software application developed and used and
described here 1s for example purposes and used Dragon
Systems Voice Recognition Professional Application. The
transter medium could have been tloppy disk, network, credit
card strip, or other means of storing data.

The VMM prototype has been tested, debugged, and
upgraded and 1s presently being used by many people. The
current version works with high capacity floppy disks, net-
work drives, CD media, and Internet network drives, and
other removable storage media. Given future data compres-
sion and larger media capacities, the goal would be to put
voice models on credit card type magnet strips requiring
personalized the i1dentification to enable the models, similar
to credit cards and bank ATM cards of today. One embodi-
ment of the invention could be described as a method for
training a second speech recognition computer, so that the
second speech recognition computer 1s more effective at
speech recognition than 1t was prior to the training, compris-
ing the steps of training a first speech recognition computer by
causing the said first speech recognition computer to form
first voice model files that contain the training result, and
thereby to cause the first speech recognition computer to be
more elfective at speech recognition. Making the said first
voice model files accessible to a second speech recognition
computer, that 1s adapted to use the said first voice model files
to enhance the effectiveness of the said second speech recog-
nition computer at speech recognition, and causing the sec-
ond speech recognition computer to use the said first voice
model files to enhance the effectiveness of said second speech
recognition computer at speech recognition. Another
embodiment of the 1nvention might be described as a speech
recognition computer system, comprising a first computer
including a memory, said memory containing a first installa-
tion of a speech recognition program, and said memory also
containing first voice model files that are adapted to be used
by the said speech recognition program to increase the accu-
racy of the said speech recogmition program when the said
first computer 1s used by a user to convert the speech of the
user into text, said speech recognition program also contain-
ing a training module adapted to convert generic voice model
files to the first voice model files by monitoring the conver-
sion of the speech of the user into text, a second computer
including a memory, said memory containing a second instal-
lation of the speech recognition program, and a transier
device adapted to copy the first voice model files from the first
computer to the second computer in such a way that the first
voice model files can be utilized by the second installation of
the speech recognition program to increase the accuracy of
the second nstallation of the speech recognition program
when the said second installation of the speech recognition
program 1s used by the user.

It 1s also the object of this invention to describe and provide
a method for the translation of a Voice Model created 1n one
voice recognition application (i.e. Dragon Voice Recognition
Software) to be transferred and recognized by other LVVR
applications (e.g. IBM ViaVoice, L&H, and Philips Speech
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Pro). The mechanics of translating voice models between
LVVR applications include; 1) An information file 1s created
identifying which parameters are needed for each type of
LVVR systems. 2) The parameters are read from one LVVR
system and translated to an LVVR common file format (.1vr).
3) The parameters are then formatted from the (.lvr) to the
target voice recognmition application format. 4) The file 1s then
translated to the desired voce model format to create the final
voice model. 35) The voice model 1s plugged-in to the desti-
nation LVVR system using the VMM techniques.

It 1s also the object of this invention to appreciate that
services for storing, translating, and transierring voice mod-
¢ls could be implement and a fee charged for such services.
These services and/or software applications allow a user to
have access to a proficient personalized Voice Model regard-
less of physical location or appliance being used. The voice
model can be transierred electronically over wire or wireless
transmission.

In yet another aspect of moving voice models between
systems to enable mobility and a reduced system dependency,
an alternate view 1s the ability to train a voice recognition
system to recognized many uses with a single voice model,
making the voice recognition system Speaker Independent.
As stated earlier, when using Large Vocabulary Voice Recog-
nition (LVVR) applications two problems are experienced.
These are machine dependency and speaker dependency.
Voice model mobility was a method to remove machine
dependency. If many people want to use a specific voice
recognition system for LVVR dictation using the current
technology each person would have to train each machine to
be used separately which 1s usually not feasible for the masses
of people and potential numbers of systems.

It 1s the object of this invention to describe and provide a
method for a new type of Voice Model called a Super Voice
Model or SVM that has the ability to achieve speaker 1nde-
pendent voice recognition. The technology that enables this
ability 1s VMM {for the movement of voice models combined
with RAP Meter technology (described at a later point 1n this
document) to verily success and adjust parameters based on
real time feedback. The key difference between voice models
presently used and a Super Voice Model 1s: Current voice
models attempt to adapt to the many ditferent speakers, while
a Super Voice Model attempts to adapt the speaker to {it a
standard voice model (the Super Voice Model).

Referring to FIG. 17, given that Voice Models will be
available for transfer using VMM, they can be collected into
a Voice Model Library (FI1G. 17 #104). By having a collection
of voice models available for analysis and classification, a
new type of synthetic voice model can be created (FIG. 17
#107), dertved from the parameters available in the collection
(FIG. 17 #1035). In general, the Super Voice Model involves a
quick sample of voice input from a new user (FIG. 17 #106)
and a comparison of the available parameters 1n the parameter
lookup table (FIG. 17 #105) and a selection of the specific
parameters from the voice recognition voice model files (FIG.
17 #101, 102, 103) with the final output result a synthetic
Voice Model (FI1G. 17 #107) to recognize the person speaking
at the time without that person previously tramning the LVVR
system. The new Voice Model can optionally be calculated
real time or prior for a given person via some quick recording.
The SVM 1s based upon having information about Voice
Models readily available, organized, and ready to statistically
calculate to create a synthesize Voice Model that can be used
for any given speaker at the time. The overview process flow
1s as follow; VMM creates and archives voice models 1nto a
Voice Model Library (FI1G. 17 #104), the voice models are
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analysis’ 1s implemented with results deposited into a table
(FIG. 17 #105) mdicating availability of parameters for a
potential synthetic generic voice model. As more voice mod-
¢ls are added, potentially new generic voice models can be
created. A Super Voice Model includes the library of voice
models (FIG. 17 #104), the lookup table of voice models
indexed by parameters (FIG. 17 #103), the logic to select a
specific voice model from the table (FIG. 17 #108), and the
ability to 1nstall the synthetic voice model 1nto a voice recog-
nition dictation system using VMM technology and a mea-
surement of the success of the synthetic voice model using
RAP Meter technology. A possible enhancement to the Super
Voice Model database selection rules could include algo-
rithms similar or as described 1n U.S. Pat. No. 6,029,195 Herz
(System for Customized Electronic Identification of Desir-
able Objects).

In summary, the “Super Voice Model” eliminates the need
for specific user training or enrolling into a voice recognition
system. The Super Voice Model 1s a classification and cata-
loging of many user voice models based on a library of known
unmique user files (Speaker Voice Models) classified by char-
acteristics of each unique speaker including gender, rate of
speech, and phoneme characteristics (e.g. spectral character-
1stics, pitch, frequency, and amplitude) and the use or com-
bining of these files to statistically create a speaker voice
model that previously did not exist or possibly the ability to
use a speaker voice model that 1s very similar 1f one does exist.

As we look toward the future, computer voice recognition
1s moving toward noise recognition using one of many meth-
ods (e.g. tramning, pre-programming, learned through the
experience of artificial intelligence or expert systems). I1 this
technology 1s applied to the analysis of plane crashes, as an
example, 1t could help to an understanding failures leading
back to root causes. For example, building voice models of
mechanical failure from previous audio recordings of
mechanical maltfunctions, during real time tlights, sounds can
be analyzed and warnings issues based on noises outside of
the typical flight background noise.

It 1s yet another object of this invention to describe a meth-
odology for measuring voice recognition accuracy and per-
formance 1n combiming them into a single metric to provide a
reference point indicating voice recognition system reliabil-
ity. Using multiple systems and transferring voice models can
result 1n a degradation of system performance and text output
accuracy. As a result indicators are needed to accurately mea-
sure accuracy as a correct word mput count and performance
as system responsiveness. These two key measurements per-
forming reliably are what people expect from a quality voice
recognition system. These metrics are defined here as Reli-
able Accuracy Performance Rate or “RAP Rate”. When using
multiple voice recognition systems, the expectation is to
achieve comparison RAP Rates between systems. To accom-
plish a consistent RAP Rate an accurate measure must first be
referenced. Then, based on the RAP metrics, decisions can be
made as to the adequacy. If improvement 1s needed then,
logical decisions can be made as to what changes affect RAP
Rate.

Reliable Accuracy Performance Rate (RAP Rate) 1s
defined 1n this invention as spoken audio correctly translated
to text delivered with measured delay time from word spoken
to word visible text 1n an electronic document. Components
that atfect RAP Rate include hardware components, software
components, and a person or “user”. From this, the following
can be stated: Reliable Accuracy Performance Rate=User
(n)+System(s)+Quality of components (q)+Integration (I) or
RAP Rate=u+s+qg+l. Where, a user “u” 1s defined as the
person speaking to a voice recognition system. The system
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“s” 1s defined as a system trained to recognize a person’s
voice for the purposes of 1dentifying audible spoken words.
Quality of components “q” 1s defined as the hardware and
soltware component functionality that 1s appropnate for
voice recognition dictation applications and Integration as “I”
defined as how the components are combined together includ-
ing the merging of hardware, software, and parameters focus-
ing on providing optimal voice recognition. For example, 1f a
system has a reliable accuracy of 96% and a reliable perfor-
mance of 1 second, then the RAP Rate would equal 96% at 1
second or a RAP Rate of 96/1. Presently, a large vocabulary
voice recognition dictation system including quality compo-
nents and good integration can deliver a RAP rate of approxi-
mately 96% at 4 seconds (96/4). The RAP Rate equation
components can be further defined:

Quality “q” Defined as compatibility of components and
functionality that are well-matched for LVVR=CPU
margin %/(% of app 1n memory/(% of app 1n memory—-(KB
Cache/cache hit rate)/60)-(A/D conversion time+bus
throughput latency). As an example, this equation indicates
aspects of hardware that can be changed to achieve an
improved RAP rate focusing on the metric of Performance
indicating system responsiveness to the process of voice rec-
ognition. The performance result 1s measured 1n time (sec-
onds for current technology). The “delay” in the performance
definition will never be zero. It may not be immediately
perceivable to a user; but 1t can be measured and over periods
of time will be perceived by the user.

Integration “I"”’, defined as combining the components into
a system environment to be used for voice recognition dicta-
tion where; I=System parameters+Application parameters
incompatibilities—Other task executed-Throughput resis-
tance. The integration aspect of RAP Rate aflects reliable
accuracy. System parameters include hardware (micro-
phones, sound port, AD conversion devices, DSP methods,
etc. and the related software driver modules, firmware, bios,
operating systems, applications/utilities and their specific
parameters). Computer parameters designed to accomplish
general computing (1.e. word processing, multimedia, games,
etc.) can contain parameters that are 1n contlict with a specific
goal such as LVVR. Setting up soitware parameters to ensure
the capabilities for LVVR are enabled at all levels can
improve RAP Rate. As a result, “Integration” ties directly to
RAP Rate.

To measure the specific metrics of accuracy and perfor-
mance a RAP Meter software application 1s created. A person
skilled 1n the art of computer hardware and software devel-
opment will realize that other methods of creating a device to
measure accuracy and performance for voice recognition are
possible including a separate device using a separate hard-
ware and solftware. The RAP Meter 1s one example used here
to further describe the concept. Referencing FIGS. 6 through
10, an explanation of the RAP meter software 1s as follows:

FIG. 6 represents the opening screen of the RAP Meter
software. This screen contains 6 user control buttons and
quick instructions 1n a display area of how to use the RAP
Meter. The voice recognition soiftware 1s launched and run-
ning in the background. The 6 control buttons include: 1)
Veritying RAP, 2) Log filed, 3) Help button, 4) Selected mic,
5) Certificate, and 6) Exit button.

To operate the RAP Meter a user selects the verily RAP
button. A new session screen 1s displayed as seen 1n FIG. 7.
The user inputs specific information about the test that is
aboutto occur including a name for the test session, what kind
of microphone 1s being used, and what 1s the voice recogni-
tion application software. The use also selects a sound port
from the available sound ports displayed. After entering this
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information and clicking the “OK”™ button, another screen to
implement the actual test will be displayed as shown 1n FIG.
8. Referring to FIG. 8 there are two separate areas of the
screen that, contain controls. The top area of the display
operates the performance test 1n the low area of the display
operates the accuracy test.

To perform a new performance test the user clicks the top
new test button. This will cause words to be automatically
displayed in the performance display area. As the words are
displayed the user 1s to speak the words as they appear. The
time 1s measured from the time the word 1s spoken until the
point 1n time when the word would be displayed on a com-
puter screen. This measured delay time 1s displayed for each
word 1 the delay window. When the performance test 1s
completed the word delays are averaged and written into a log
file or wrap or a certificate. For performance, the RAP Meter
records the time that sound was mput (Tstart) and subtract
from the time that text 1s displayed (Tend) on the screen for
editing 1n a text application. Thus, Performance=Tend-
I'start.

To perform a new accuracy test the user clicks the new test
button on the lower half of the RAP Meter display. In the text
display area a paragraph 1s printed out for the user to read. As
the user reads the text, the RAP Meter counts the words that
are translated correctly versus the words that are translated
incorrectly. It calculates the ratio of these two values 1n dis-
plays the results as a percentage of correct words 1n a log file
and RAP Rate certificate. As a person reads the text the words
are translated into text. The RAP Meter compares the original
text with the text that was translated using the LVVR system
and responds back to the user with an accuracy measurement
in percentage of correct translated words (e.g. 96% correct).
Thus, Accuracy %=words mcorrect/words correct. Incorrect
words can be highlighted for display to the user.

To view and use the results of the performance and accu-
racy test the user can select the log file button. A log file wall
be display as shown 1n FIG. 10 indicating the results of the
performance in the accuracy test in combining the metrics to
create a RAP Rate of accuracy percentage versus perior-
mance as system response time. The log file includes specific
details on system specifics including voice recognition appli-
cation, computer hardware (processor type, memory capac-
ity, CPU speed, etc.). The log also includes words that were
spoken during the performance test and an indication if the
words were correctly translated along with the delay for each
word spoken measured in seconds or fractions thereof. The
log file also includes output of the accuracy test including the
paragraph that was read as displayed on the screen and the
paragraph that was spoken by the user of the test (input and
output text). The accuracy metric 1s also imncluded 1n the log
file as a percentage of correct words versus and correct words.
The log file can be printed, sent to the mail, or transterred by
other means.

Referring back to FIG. 6, there 1s a “Certificate” button.
Clicking this button will display a RAP Rate certificate of the
current or previous sessions as shown 1n FIG. 9. Again, refer-
ring back to FIG. 6 1f the user clicks the “Select mic”™ button,
another screen 1s displayed showing the microphones avail-
able on the system to be used and a VU Meter for a quick
check to ensure the microphone 1s working correctly. Click-
ing the help button displays a help file on RAP meter features
and use.

The RAP Rate Meter concept 1s an extend feature for
verification of the Voice Model Mobility concept providing
an 1ndication of successiul operation of moving a voice
model. The RAP meter can also be provided as a separate
application for certification of LVVR applications. As an
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example, companies could use RAP Rate to advertise dis-
playing RAP certification and could be charged a per-system
usage fee or license fee as a way to create revenues from RAP
licensing.

The components (Application Programmers Interfaces)
used to get real time capture and performance measurement
includes; software application handles to indicate applica-
tions loaded are used for LVVR. Audio mput device IRQ and
I/0O address range and soiftware driver 10 function calls to
indicate when the A/D translation has started. Speech recog-
nition function calls (e.g. Real TimeGet and TimeOutGet) to
indicate when the voice recognition engine has started and
completed the translation. Video board IRQ and I/O address
range and soitware driver 10 function calls to determine when
the text 1s being displayed to the editor on the screen. As
words are spoken 1nto a microphone, trigger points are set to
indicate when each section of the text translation and display
process has completed 1ts task. The following steps indicate
one method regarding how RAP meters can function as an

example:
1. (Setup) Application used for LVVR 1s 1dentified

2. (Tstart) A/D time 1s measured by logging the time the
driver gets sound input. This can be accomplished
through a peek message or for MSWindows; InmChan-
nelAudio::IsIncoming, HRESULT Islncoming(void);
or other method.

3. (Pstart) Determine and log the when the speech process-
ing engine has received the sound by using a function
call (1.e. RealTimeGet).

4. (Pend) Determine and log the time when the speech
engine has completed the translation using a function
call (1.e. TimeOutGet).

5. (Tend) Determine when the graphics driver has dis-

played the text using a peek message or for MS Windows
a function call (1.e. Ul Text Event; TEX'T_VAL-

UE_CHANGED).

6. (Report) Calculate the times. For general performance
Tend-T'start will supply the performance delay. For fur-
ther resolution to determine areas of throughput resis-
tance, steps 2 and 3 can be used.

This 1s one method of achieving the desired goal of mea-
suring RAP Rate; however one skilled in the art of software
programming or similar computer skills sets can realize other
methods of achieving the same results. This method used as
an example 1s not intended to be the only possible method and
it 1s recognized that many alternative methods are possible.

In accordance with the features previously described in this
invention the RAP meter can be applied to engineering and
manufacturing processes. It 1s the object of this mvention to
describe a methodology for a process that measures specific
hardware and software features necessary to support optimal
Large Vocabulary Voice Recognition (LVVR) using Reliable
Accuracy Performance (RAP) Rate as the measurement ret-
erence of the processes. during engineering the reference
measurement values are inserted into process sheets allowing,
controlled steps to be followed. Using this technique pro-
cesses can be developed for a production line for LVVR
system manufacture. For development the methods include a
hardware components selection process based on 1mnvestiga-
tion of functions needed, a test process to measure compo-
nents adequacy, and documenting functionality and param-
eters.

Referring to FIG. 14 for reference, the engineering devel-
opment process 1s described. FIG. 14, #3501 starts the process
with a component investigation of optimal components to be
used 1n voice recognition dictation systems. Supplier compo-
nents are mvestigated for the specific hardware functionality
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needed (FI1G. 14, #502). Specifications and documentation
distributed by component suppliers 1s mvestigated for the
specific it to the RAP list of requirements FIG. 14, #506. The
process can include having the suppliers of hardware compo-
nents produce the list of hardware that meets the requirements
of the RAP list. At present the following 1s a list as an example
of optimal features for voice recognition dictation systems:

Optimal features to enhance RAP Rate

High-speed microprocessors

Robust tloating point features

Large on chip and off chip cache memory 512 kb or more

High-capacity/fast main memory (optimal 512 megabytes)

Sound 1nput device with performance focused on input in the
range of the human voice

An operating system specifically configured (tuned) for the
application of voice recognition including:

Removing any throughput resistance including processes that
require main CPU clock cycles but don’t provide advan-
tage to LVVR.

Removing operating system resources that use main memory
or run 1n the background like schedulers, virus checking, or
utilities that execute polling at specific time intervals or
triggers.

Removing applications that use main CPU floating point and
moving that work to other microprocessors.

Ensuring that any operating system or applications being
used return allocated memory back to being available and
not lett locked out by the LVVR application.

These specific features are typically not included recom-
mendations with the “off the shelf” hardware and software.
Voice recognition application packages from vendors like
IBM, Dragon, or L&H will not mentioned all the details as
part of the software requirements. These features are dedi-
cated to the task of voice recognition and can be packaged as
such to create a large vocabulary voice recognition appliance.
Originally, to measure and characterize the hardware for large
vocabulary voice recognition experimentation, tools and
indicators that were readily available in the industry and part
of the operating systems were used. Using these tools mea-
surements could be acquired and a determination was made as
to hardware resources needed. Then a manual process of
measurement was used 1n effort to refine what further hard-
ware and software parameters would be best. From this work
an automated test methodology was built to allow production
mode for development and manufacturing to be putinplaceto
characterize the hardware faster. The automated test method-
ology 1s using the RAP Meter technology. FIG. 14, #503
illustrates the RAP Meter test and verification being applied
to the engineering development process. If an acceptable
RAP Rate 1s achieved the documented process sheets will be
delivered to the manufacturing process as illustrated 1n FIG.
14, #508, otherwise adjustments to components and/or
parameters are made FIG. 14, #5035 1n the system goes back to
test FIG. 14, #503. An example engineering process sheet for
system BIOS 1s shown 1n FIG. 16.

Reterencing FIG. 135, a description of the manufacturing,
processes provided. Manufacturing process sheets (FIG. 15,
#607) are provided from the engineering process 1n FIG. 14.
The components are ordered (FI1G. 15, #601) as described by
the engineering process sheets. The components are inte-
grated into a system package (FIG. 15, #602) and then tested
using the RAP Rate technology (FIG. 15, #603). If the RAP
Meter test indicates successiul results, the system 1s packaged
tor shipping (FI1G. 15, #606) otherwise the processes updated
(FI1G. 15, #605) to avoid unsuccesstul results 1n the future.

These processes were developed around the concept of
achieving a standardized level of Reliable Accuracy and Per-
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formance Rate (RAP Rate). The components and functional-
ity needed to achieving an adequate RAP Rate are listed and
explained below as an example and expected to change over
time. However, as the components and technology continue
to 1improve, the standard measurement of RAP rate waill
remain a valid measurement allowing users to understand
what 1s being purchased or provided. In other words RAP
Rate 1s to voice recognition what wattage or power measure-
ment 1s to the electric industry.

Description of the features 1n additional detail: A RAP rate
of 100/0 defined as 100% accuracy with zero delay time
measure from time of spoken word to displayed text in an
application 1s the ultimate goal. It was determined from
research and testing that specific components can atfect RAP
rate. Additionally where some component may be lacking,
another may be more than adequate resulting 1n a similar RAP
rate. As described earlier as part of this invention, RAP
Rate=u+s+q+I. The following list explains items that are
important with regards to these metrics and list some industry
standard methods of measurement. When RAP rate 1s not
acceptable the other methods can be used to 1solate the prob-
lem areas. High-speed microprocessor; presently Micropro-
cessor speeds today are up to 800 MHz+ on average and
steadily moving to higher processor speeds. When measuring
microprocessor usage while using LVVR applications,
results show that microprocessor usage 1s at 100%. To deter-
mine this, a combination of a manual process and an auto-
mated process 1s used. One method of measuring CPU usage
1s by using the performance monitor tools available with an
operating system like Microsoit Windows 98. The goal 1s to
achieve a margin ol microprocessor resources leit available
while dictation to a system 1s being done. Ideally, with voice
recognition a performance 1n the range of no noticeable delay
from the time the words are spoken to the time the text is
displayed 1n a text editor 1s a desired metric. If other applica-
tions are to be run simultaneously, then an additional margin
in performance must be added to avoid atlecting RAP rate.

Robust floating point features; a robust floating-point
microprocessor 1s needed due to the intensity of math calcu-
lations that are routine for voice recognition applications.
Floating point microprocessors may be embedded 1n a main
microprocessor or done separately by the main CPU 1nstruc-
tion set or software. Microprocessors that support tloating-
point 1n different ways can directly atfect RAP rate. Ideally a
microprocessor that has a combination of hardware registers,
floating point instruction set with features that allow multiple
calculations with minmimal clock cycles, while supporting
access to fast cache memory are desirable. Measurements on
floating points can be achieved using industry standard tools
or published results 1n the trade magazines or from the manu-
facturers.

Large on chip and oif chip cache memory; Cache memory
1s the closest storage medium to the microprocessors doing
the work. Typically the memory closest to the main CPU will
be the fastest data access. The capacity of the cache memory,
the percentage of cache hits, and if the cache 1s embedded in
the CPU chip or off chip will make a difference. “KB Cache/
cache hit rate” work as performance enhancement in the
equation and can be measured using embedded OS perfor-
mance tools of Microsoft Windows.

High-capacity/fast main memory; a large capacity main
memory 1s desired and will affect performance. Enough
capacity to allow the LVVR and related applications to
execute directly out of memory yields the best performance.
Having to go out to disk 1s a magnitude of time longer and
should be avoided whenever possible. Testing and measuring
results indicate that using a LVVR system can easily use 256
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megabytes to prevent disk access. This can be measured using
operating system tools like the performance monitor of
Microsoit Windows 98, along with other tools available 1n the
computer industry. As memory 1s reduced a delay resulting 1n
a lower RAP rate will occur. Therefore the equation includes
a metric “% of application 1n memory” as add or minus to
performance. These values will change over time and tech-
nology, but the goal remains the same for LVVR, to execute
without disk access.

Sound mput device with performance focused in the range
of the human voice. Most sound components for PC’s focus
on output while 1nput 1s a secondary consideration. Therefore
sound 1nput components can cause performance problems.
The physical system 1interface/bus can also add or subtract to
performance. A/D conversion time+bus throughput latency
time subtracts from the performance and can never be
removed from the system. While this delay can be lowered to
the level of not percervable, 1t will never be reduced to zero.
Oscilloscopes are one method of measuring this delay. This
measurement 1s also included in the performance measure-
ment of RAP Rate which can be measured through a software
tool like a RAP meter.

When the objective of Quality 1s completed, then integra-
tion of the component parameters and reduction 1n bottle
necks are the objective. The integration aspect of RAP rate
can be affected by software (firmware, operating systems,
applications/utilities and parameters). Parameters can
enhance or subtract RAP rate from a large vocabulary voice
recognition application. As an example, a word processing
application with a parameter set to auto correct grammar
during dictation may cause sever RAP rate reduction due to
resources being shared for real time grammar correction and
LVVR. Starting at the lowest level (BIOS) and working
through the OS towards the LVVR application 1s one method
of tuning software for a good RAP rate. Another method
would be to reverse the order and start at the LVVR applica-
tion and work back. Then create a software utility that does
the parameter settings automatically based on the known
information. Therefore an explanation of the equation above
would be to add 1tems that can be modified to enhance LVVR
and to subtract 1tems that cannot be removed and must be
worked around like incompatibilities. There are not industry
standard tools to measure specifically for types of parameters
that affect RAP Rate. At this point RAP Rate or an individual
component ol RAP 1s the only measurement that sums these
conclusions specifically voice recognition dictation systems..

It 1s the object of this invention to describe a methodology
for developing a handheld transcriber with full features to
execute voice recognition software like Dragon naturally
speaking internal to the hand held transcriber. Using the RAP
Rate engineering process, a handheld transcriber with voice
recognition software internal to the transcriber was devel-
oped. In accordance with this invention and the uses for the
RAP Meter and Voice Model Mobility technology, 1t 1s the
object to describe a methodology to an improvement of the
present handheld transcriber technology used for voice rec-
ognition dictation.

One object of this invention 1s to describe a method that can
reduced voice recognition system training time by using a
cable that allows a microphone to be connected to both the
handheld transcriber and a desktop PC and implementing a
process of synchromization for training large vocabulary
voice recognition on both devices simultaneously. Referring
to FIG. 11, aY cable configuration connects to the handheld
transcriber microphone input and at the same time connects to
the computer for the voice recognition soiftware mput. This
configuration creates a single microphone mput for both
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devices (the computer and the handheld transcriber). Using
this method enables a single training session for both devices.
This was successiul allowing a user to train a hand held
transcriber at the same time the desktop system was trained.
This method saved the redundant traiming time but did not
solve the other problems of display for direct user feedback
and the ability to correct accuracy errors during the dictation
process. This training once for two devices has advantages
over the method described 1n U.S. Pat. No. 6,477,493 Brooks
Et Al. (Offsite Voice Enrollment on a Transcription Device for
Speech Recognition) where 1t 1s described how to train a
handheld transcription device using a cable connected to a
voice recognition system. Using Brooks et al. system requires
training once for the transcription device and a second time
tor the desktop voice recognition system.

A better method of accomplishing large vocabulary voice
recognition for handheld transcribers would be to package the
desktop system hardware into a handheld form factor.

It 1s further the object of this mnvention to describe a meth-
odology of building a handheld device containing enough
CPU power, memory, storage, display, input sound system,
and supporting operating system and voice recognition soit-
ware Inc. into the handheld device to accomplish voice rec-
ognition dictation with the handheld device.

From previous work 1t was discovered that computer hard-
ware to support tully functional large vocabulary voice rec-
ognition for handheld transcribers and these types of appli-
cations must include at least the following components to be
elifective: High-speed microprocessor with robust floating
point feature, large on chip and off chip cache, high-capacity/
fast main memory, quality sound mput device with perfor-
mance focused in the range of the human voice or signal to be
translated, and an operating system specifically configured
(tuned) for the application of voice recognition. Components
were found, combined, tested, and packaged 1n a small form
factor. These smaller components allowed a prototype to be
built in 1999 to prove the viability of such a device. Referring,
to FI1G. 12 1s a graphic a prototype large vocabulary dictation
handheld transcriber using Microsoit Windows 98 and
Dragon Professional Voice Dictation application as an
example. Other operating systems and applications could
have been used like Linux and a public domain voice recog-
nition application. This device solved the problems listed
above. The prototype 1s a fully functioning handheld tran-
scriber focusing on proof of the concepts of form factor, use
of VMM via a network drive, the ability to provide direct
teedback of speech to text while dictating in the handheld
environment, and the ability to use a voice recognition inter-
face combined with touch screen for user control. The proto-
type supports a vocabulary of over 30,000 words. Test results
from this proto-type indicate that production models could
support large vocabularies including libraries to support
medical and legal services. This prototype includes battery
operation, network connection, USB, keyboard and mouse 1f
desired, and connection for 120 volt AC power, and a micro-
phone input jack.

Referring to FIG. 13 1s a block diagram of the handheld
transcriber components. They include a 400 MHz CPU (FIG.
12,#200),256 KB cache (FIG. 12,#201), 256 MB of memory
(F1G. 12, #203), and Neo Magic graphic chip (FI1G. 12, #204),
a PCIto ISA brnidge (FIG. 12, #205), and a USB port (FIG. 12,
#209). These components are integrated into any Plug n Run
motherboard/daughter board configuration purchased from
Cell Computing, located 1in California. The A/D converter

(F1G. 12, #208) was purchased from Telex 1n the microphone
(FI1G. 12, #207) was purchased from Radio Shack. The color

LCD (FIG. 12, #206) was purchased from Sharp.
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The Microsoit Windows 98 operating system was loaded
onto the IDE disk drive in the voice recognition software
(Dragon Naturally Speaking) was installed onto the handheld
transcriber.

After applying power to the device 1t can be controlled
using voice recognition commands and touch screen. When
the device becomes ready it automatically 1s 1n a mode to
select a user and dictation can start. Dictating to machine; the
device supports a microphone mput jack with a microphone
on/oil switch that can be momentary or left in either mode.
The user speaks 1nto a microphone and the voice 1s translated
into a text editor on a handheld screen. What makes this
handheld device unique 1s the amount of words (large vocabu-
lary of greater than 30,000+ words) that can be translated
realtime during dictation. Save file saves the dictated text files
for later editing, importing and exporting, archival or transfer.
The device supports a network connection for moving the
files and voice models to and from the handheld device.

When Windows 98 boots the startup configuration
launches Dragon voice recognition software with a Dragon
pad work process and turns the microphone on. The user 1s
then able to use voice commands to navigate the Windows
operating system and the Dragon software and also dictate to
the Dragon pad work processor. The RAP Meter technology
was used for selection in verification of components to
achieve the desired goal of handheld voice recognition dicta-
tion. Voice model mobility was used to maintain an up-to-date
voice model between the handheld device in the desktop
voice recognition system. This 1s one example of a handheld
transcriber using components to support the voice recogni-
tion software internal to the handheld transcriber. It 1s to be
appreciated that other components could be used to achieve
the same results.

What 1s claimed 1s:

1. A computer software application that functions upon a
first computer that uses a speech recognition computer pro-
gram, 1nto which program a first user 1s enrolled and which
program has produced the first user’s user voice model files
and the first user’s enrollment entries, thereby allowing the
first user access to the program and increasing the accuracy of
the said program, the said application comprising;:

a. arecording means adapted to record the first user’s voice
model files and enrollment entries, stored on the
memory of the first computer, and store the first user’s
voice model files and enrollment entries 1n recoverable
form as the first user’s stored enrollment entries,

b. a transfer means adapted to move the first user’s user
voice model files and the first user’s stored enrollment
entries to a computer {ile storage device, and

c. an enrollment means adapted to enroll the first user on
another computer other than the first computer, said
another computer having a speech recognition computer
program 1nstalled on it, using the first user’s stored
enrollment entries and the first user’s user voice model
files from the computer file storage device, to thereby
allow the first user to have access to and increase the
accuracy ol the speech recognition computer program
installed on the said another computer.

2. A software application as recited in claim 1 that includes
an 1dentification means that can 1dentity that speech recogni-
tion computer program installed on a computer.

3. A software application as recited 1in claim 1 that can
identify users that are enrolled in the speech recognition
computer program 1installed on a computer.

4. A software application as recited in claim 1 that can copy
speech recognition training files, system registry parameters,
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vocabularies, and macros, and package them as a “Voice
Model” separately from the speech recognition computer
program.

5. A software application as recited 1in claim 1 that can
automatically or manually move a Voice Model to another
system or physical location.

6. A soltware application as recited in claim 1 that can
move, 1nstall, and enroll a Voice Model including all the
specific user parameters, files, and vocabularies from the said
first computer to the said another computer.

7. A software application as recited in claim 1 that obviates
the need for training the speech recognition program on the
said another computer.

8. A computer software application that functions upon a
first computer that uses a speech recognition computer pro-
gram, 1into which program a first user 1s enrolled and which
program has produced a first user’s user voice model files and
a first user’s enrollment entries, said application comprising:

a. arecording means adapted to record the first user’s voice
model files and enrollment entries, stored on the first
computer, and store the first user’s enrollment entries 1n
recoverable form as the first user’s voice model files and
enrollment entries,

b. a transier means adapted to move the first user’s user
voice model files and the first user’s stored enrollment
entries to a second computer having a speech recogni-
tion computer program installed on 1t, and

¢. an enrollment means adapted to enroll the first user on
said second computer, using the first user’s stored
enrollment entries and the first user’s user voice model
files transterred from the first computer.

9. A software application as recited 1n claim 8 that includes
an 1dentification means that can identify that speech computer
recognition program installed on a computer.

10. A software application as recited 1n claim 8 that can
identify users that are enrolled in the speech recognition
computer program installed on a computer.

11. A software application as recited in claim 8 that can
copy speech recognition traiming files, system registry param-
eters, vocabularies, and macros, and package them as a
“Voice Model” separately from the speech recognition pro-
gram.

12. A software application as recited 1in claim 8 that can
automatically

or manually move a Voice Model to another system or
physical location.

13. A software application as recited 1n claim 8 that can

move, 1nstall,

and enroll a Voice Model including all the specific user
parameters, files, and vocabularies from the said first
computer to the said another computer.

14. A software application as recited in claim 8 that obvi-
ates the need for training the speech recognition computer
program on the said another computer.

15. A computer soitware application that functions upon a
first computer that uses a speech recognition computer pro-
gram, into which program a first user 1s enrolled and which
program has produced a first user’s user voice model files and
a first user’s enrollment entries, said application comprising:

a. arecording means adapted to record the first user’s voice
models and enrollment entries, stored on the first com-
puter, and store the first user’s enrollment entries in
recoverable form as the first user’s stored voice model
and enrollment entries,

b. a transier means adapted to move the first user’s user
voice model files and the first user’s stored enrollment
entries to a computer file storage device, and to move the
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first user’s user voice model files and the first user’s
stored enrollment entries from the computer file storage
device to another computer other than the first computer,
said another computer having a speech recognition com-
puter program installed on 1t, and

c. an enrollment means adapted to enroll the first user on
the said another computer, using the first user’s stored
enrollment entries and the first user’s user voice model
files from the computer file storage device.

16. A software application as recited 1 claim 15 that
includes an 1dentification means that can identity that speech
recognition computer program installed on a computer.

17. A software application as recited 1n claim 135 that can
identily users that are enrolled in the speech recognition
computer program installed on a computer.

18. A software application as recited 1n claim 135 that can
copy speech recognition training files, system registry param-
cters, vocabularies, and macros, and package them as a
“Voice Model” separately from the speech recognition com-
puter program.

19. A software application as recited in claim 15 that can
automatically or manually move a Voice Model to another
system or physical location.

20. A software application as recited 1n claim 15 that can
move, 1nstall, and enroll a Voice Model including all the
specific user parameters, files, and vocabularies from the said
first computer to the said another computer.

21. A software application as recited 1n claim 15 that obvi-
ates the need for training the speech recognition computer
program on the said another computer.

22. A method for tramning a second speech recognition
computer, so that the second speech recognition computer 1s
more ellective at speech recognition than 1t was prior to the
training, comprising the steps of:

a) traiming a first speech recognition computer by causing,
the said first speech recognition computer to form first
voice model files that contain the training result, and
thereby to cause the first speech recognition computer to
be more effective at speech recognition,

b) making the said first voice model files accessible to a
second speech recognition computer, that 1s adapted to
use the said first voice model files to enhance the effec-
tiveness of the said second speech recognition computer
at speech recognition, and

¢) causing the second speech recognition computer to use
the said first voice model files to enhance the effective-
ness ol said second speech recognition computer at
speech recognition.

23. A speech recognition computer system, comprising:

a) a first computer including a memory, said memory con-
taining a first istallation of a speech recognition pro-
gram, and said memory also containing first voice model
files that are adapted to be used by the said speech
recognition program to increase the accuracy of the said
speech recognition program when the said first com-
puter 1s used by a user to convert the speech of the user
into text, said speech recognition program also contain-
ing a training module adapted to convert generic voice
model files to the first voice model files by monitoring
the conversion of the speech of the user 1nto text,

b) a second computer including a memory, said memory
containing a second 1nstallation of the speech recogni-
tion program, and

¢) a transier device adapted to copy the first voice model
files from the first computer to the second computer 1n
such a way that the first voice model files can be utilized
by the second installation of the speech recognition pro-
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gram to 1ncrease the accuracy of the second 1nstallation

of the speech recognition program when the said second

installation of the speech recognition program 1s used by
the user.
24. A system for envolling users in a speech vecognition
compuiter program to increase the accuracy of the program,
the system comprising:
a. a source computer comprising.
I. memory including a source installation of a speech
recognition computer program into which a user is
envolled and which has generated and stored voice
model files and envollment entries associated with the
user,
Ii. a processor adapted to:
record the user’s voice model files and envollment
entries, stoved on the source computer,

stove the user’s enrollment entries in recoverable
form as the user’s voice model files and enroliment
entries, and

transfer the user’s voice model files and the user’s
enrollment entries to a second computer having a
speech recognition computer program installed on
it, and

b. a second computer comprising.

I. a memory including a second installation of the speech
recognition computer program; and

ii. a processor adapted to envoll the user in the speech
recognition computer program on said second com-
puter, using the user’s voice model files and stoved
enrollment entries that were transferred from the
source computer,

wherein the envollment of the user on the second computer
enables the user to have access to the speech recognition
computer program on the second computer and increases the
accuracy of the speech vecognition computer program on the
second computer.

25. A system as recited in claim 24, wherein the processor
of the second computer is adapted to identify the speech
recognition program that was on the source computer.

26. A system as rvecited in claim 24, wherein the processor
of the second computer is adapted to identify the users that
have previously been enrolled.

27. A system as rvecited in claim 24, wherein the processor
of the source computer is adapted to copy speech recognition
training files selected from the group consisting of system
registry parameters, vocabularies, and macros, and package
them as a “Voice Model” separately from the speech recog-
rition program.

28. A system as rvecited in claim 24, wherein the processor
of the second computer is adapted to install a Voice Model
received from the source computer, the Voice Model, includ-
ing user parameters, files, and vocabulavies from the said
source computer.

29. A computer readable non-transitory medium on a
source computer, the source computer including a source
installation of a speech recognition computer program into
which a user is envolled andwhich has generated voice model
files and envollment entries associated with the user, the com-
puter readable non-transitory medium stoving program
instructions comprising instructions that cause the source
compuler {o.

a) record the user’s voice model files and envollment

entries,

b) store the user’s voice model files and envollment entries

in recoverable form as the user’s Voice Model, and
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c) transfer the user’s stored Voice Model to a destination
computer, the destination computer including a destina-
tion installation of the speech recognition computer pro-
gram;

wherein the transfer of the user’s Voice Model to the destina-
tion computer enables the destination computer to envoll the
user into the speech recognition computer program on the
destination computer and increases the accuracy of the
speech rvecognition computer program on the destination
compuler.

30. A medium as vecited in claim 29 wherein the computer
readable non-transitory medium further comprises instric-
tions that cause the souvce computer to identify the speech
recognition computer program installed on the source com-
puter.

31. A medium as recited in claim 29 wherein the computer
readable non-transitory medium further comprises instric-
tions that cause the source computer to identify the users that
have previously been enrolled.

32. A medium as recited in claim 29 wherein the computer
readable non-transitory medium further comprises instric-
tions that cause the source computer to copy speech vecogni-
tion training files to the destination computer.

33. A medium as rvecited in claim 29 wherein the computer
readable non-transitory medium further comprises instric-
tions that cause the destination computer to install a Voice
Model received from the source computer

34. A computer readable non-transitory medium on a des-
tination computer, the destination computer including a des-
tination installation of a speech recognition computer pro-
gram, the computer readable non-transitory medium storing
program instructions comprising instructions that cause the
destination computer to.

a) receive voice model files and enroliment entries associ-

ated with a user from a source compuiter, the voice model

files and envollment entries having been generated by a
source installation of the speech recognition computer
program on the source computer into which the user is
enrolled: and

b) enroll the user on said destination computer, using the
user’s stoved enrollment entries and the first user’s user
voice model files transferred from the source computer

wherein the enrollment of the user on the destination com-
puter enables the user to have access to the speech recogni-
tion computer program on the destination computer and
increases the accuracy of the speech vecognition computer
program on the destination compuiter.

35. A medium as vecited in claim 34 wherein the computer
readable non-transitory medium further comprises instric-
tions that cause the destination computer to identify the
speech recognition computer program installed on the desti-
nation computer.

36. A medium as recited in claim 34 wherein the computer
readable non-transitory medium further comprises instric-
tions that cause the destination computer to identify the users
that have previously been enrvolled on the destination com-
puter.

37. A medium as vecited in claim 34 wherein the computer
readable non-transitory medium further comprises instric-
tions that cause the destination computer to copy speech
recognition training files from the source computer to the
destination computer.

38. A medium as rvecited in claim 34 wherein the computer
readable non-transitory medium further comprises instric-
tions that cause the destination computer to install a Voice
Model veceived from the source computer on the destination
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computer, the Voice Model, including user parameters, files,
and vocabularies from the said source computer.

39. A method for transferring a voice model associated
with a user of a speech recogrition computer program
installed on a source computer to a destination computer to
increase the accuracy of a speech recognition computer pro-
gram installed on the destination computer, the method com-
prising the steps of.

a) receiving, at the source computer, a vequest fromthe user

to transfer the user’s voice model to a second computer,

the voice model comprising data stored in a memory of

the source computer;

b) examining the memory of the source computer to identify
and select the voice model data associated with the user
that should be transferred;

c) copving the selected voice model files to a transfer
medium for transfer to the destination computer,

d) retrieving, at the destination computer, the selected
voice model files from the transfer medium;

e) installing the retrieved voice model files on the destina-
tion computer,; and

1) envolling the user into the speech recognition computer

program on the destination computer.

40. A method as recited in claim 39, wherein the voice
model data comprises one or movre data groups selected from
the group consisting of speech vecognition training files, sys-
tem registry parameters, user vocabularies, macros, user set-
tings, and initialization files.

41. A method as recited in claim 39, wherein the transfer
medium is selected from the group consisting of floppy disks,
CDs, DVDs, networks, USB memory disks, other data trans-
fer devices, and other memory devices.

42. A method as rvecited in claim 39, wherein the step of
examining further comprises selecting the voice model data
at least in part by accessing the system vegistry to identify the
location in the memory of the user’s voice model.
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includes an enrolled user with the user name and if so,

prompting the user to indicate whether to overwrite the exist-

ing user ov enroll under a different user name.

51. A computer readable non-transitory medium on a
source computer, the source computer including a source
installation of a speech recognition computer program into
which a user is enrolled and which has generated a voice
model associated with the user, the computer readable non-
transitory medium stoving program instructions comprising
instructions that cause the first computer to.

a) receive a request from the user to transfer, the rvequest
comprising an indication of the voice model to transfer
and a transfer medium to be used;

b) examine the memory to identify and select the data to
transfer,

c) package the selected data into a format for use by a
destination computer;

d) copy the packaged data to a transfer medium for trans-

fer; and

e) transfer the packed data from the transfer medium to the

destination computer;

wherein the transfer of the packaged data to the destination

computer enables the destination computer to enroll the
user into the speech recognition computer program on
the destination computer and increase the accuracy of
the speech recognition computer program on the desti-
nation computer.

52. A method as recited in claim 51, wherein the voice
model data comprises one or more data groups selected from
the group consisting of speech vecognition training files, sys-
tem registry parvameters, user vocabularies, macros, user set-
tings, and initialization files.

53. A method as rvecited in claim 51, wherein the transfer
medium is selected from the group consisting of floppy disks,

CDs, DVDs, networks, USB memory disks, other data trans-

43. A method as recited in claim 39, wherein the step of  fer devices, and other memory devices.

copying further comprises genervating an initialization file
based on the selected voice model data; and the step of
installing comprises using the initialization file to determine
where the voice model data should be installed on the desti-
nation computer.

44. A method as recited in claim 39, wherein the step of
copving further comprises generating a vegistry file, the reg-
istry file comprising entries from a system rvegistry on the
source computer; and the step of installing comprises updat-
ing a system vegistry on the destination computer based on the
registry file on the source computer.

45. A method as rvecited in claim 39, wherein the step of
enrolling comprises accessing the initialization file/vegistry
file includedin the voice model data from the source computer
to configure the speech recognition computer program on the
destination computer.

46. A method as recited in claim 39, wherein the step of
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54. A method as rvecited in claim 51, wherein the step of
examining further comprises selecting the voice model data
at least in part by accessing the system registry to identify the
location in the memory of the user’s voice model.

55. A method as recited in claim 51, wherein the step of
copving further comprises generating an initialization file
based on the selected voice model data; and the step of
installing comprises using the initialization file to determine
where the voice model data should be installed on the desti-
nation computer.

56. A method as recited in claim 51, wherein the step of
copying further comprises genervating a registry file, the reg-
istry file comprising entries from a system rvegistry on the
source computer; and the step of installing comprises updat-
ing a system registry on the destination computer based on the
registry file on the source computer.

57. A method as recited in claim 51, wherein the step of

examining further comprises identifving the speech recogni- 55 enrolling comprises accessing the initialization file/vegistry

tion program installed on the source computer.

47. A method as recited in claim 39, wherein the step of
installing further comprises identifving the speech recogni-
tion program installed on the destination computer.

48. A method as recited in claim 39, wherein the method
further comprises identifving the existing users envolled in
the speech recognition program on the destination computer.

49. A method as recited in claim 39, wherein the method
Jurther comprises receiving a usev name from the user to be
used in envolling the user into the program.

50. A method as recited in claim 39, wherein the method
Jurther comprises determining whether the program already
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fileincluded in the voice model data from the source computer

to configure the speech recognition computer program on the
destination computer.

58. A method as rvecited in claim 51, wherein the step of
examining further comprises identifying the speech vecogni-
tion program installed on the source computer

59. A method as recited in claim 51, wherein the step of
installing further comprises identifving the speech recogni-
tion program installed on the destination computer.

60. A method as recited in claim 51, wherein the method

further comprises identifving the existing users envolled in

the speech recognition program on the destination computer.
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61. A method as recited in claim 51, wherein the method
Jurther comprises rveceiving a usev name from the user to be
used in envolling the user into the program.

62. A method as recited in claim 51, wherein the method
Jurther comprises determining whether the program already
includes an envolled user with the user name and if so,
prompting the user to indicate whether to overwrite the exist-
ing user ov enroll under a different user name.

63. A computer readable non-transitory medium on a des-
tination computer, the destination computer including a des-
tination installation of a speech recognition computer pro-
gram, the computer readable non-transitory medium storving
program instructions, comprising instructions that cause the
first computer to:

a) receive a request from a user to load a voice model, the
voice model comprising data generated by a speech
recognition program installed on a source computer,

b) retrieve voice model data from a transfer medium to the
destination computer, the voice model data being asso-
ciated with the voice model selected by the user:

c) determine whether the user has previously been envolled
in the speech recognition program on the destination
compuler;

d) prompt, in response to determining that the user was
previously envolled in the speech recognition program
on the destination computer, the user to indicated
whether to overwrite existing voice model data on the
destination computer;

e) install the voice model data on the destination computer;
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1) envoll the user in the speech recognition program on the 30

destination computer;
wherein the envollment of the user on the destination com-
puter enables the user to have access to the speech recogni-
tion computer program on the destination computer and
increases the accuracy of the speech rvecognition computer
program on the destination compuiter.

64. A method as recited in claim 63, wherein the voice
model data comprises one or movre data groups selected from
the group consisting of speech recognition training files, sys-
tem registry parameters, user vocabularies, macros, user set-
tings, and initialization files.

635. A method as recited in claim 63, wherein the transfer
medium is selected from the group consisting of floppy disks,
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CDs, DVDs, networks, USB memory disks, other data trans-

fer devices, and other memory devices.

66. A method as recited in claim 63, wherein the step of
examining further comprises selecting the voice model data
at least in part by accessing the system registry to identify the
location in the memory of the user’s voice model.

67. A method as recited in claim 63, wherein the step of
copving further comprises generating an initialization file
based on the selected voice model data; and the step of
installing comprises using the initialization file to determine
where the voice model data should be installed on the desti-
nation compuiiter.

68. A method as rvecited in claim 63, wherein the step of
copying further comprises genervating a registry file, the reg-
istry file comprising entries from a system registry on the
source computer; and the step of installing comprises updat-
ing a system registry on the destination computer based on the
registry file on the source computer.

69. A method as recited in claim 63, wherein the step of
enrolling comprises accessing the initialization file/registry

fileincludedin the voice model data from the source computer

to configure the speech recognition computer program on the
destination computer.

70. A method as rvecited in claim 63, wherein the step of
examining furthev comprises identifying the speech vecogni-
tion program installed on the source computer.

71. A method as rvecited in claim 63, wherein the step of
installing further comprises identifving the speech recogni-
tion program installed on the destination computer.

72. A method as recited in claim 63, wherein the method

further comprises identifving the existing users enrolled in

the speech recognition program on the destination computer.
73. A method as recited in claim 63, wherein the method

Jurther comprises receiving a usev name from the user to be

used in envolling the user into the program.
74. A method as recited in claim 63, wherein the method

further comprises determining whether the program already

includes an envolled user with the user name and if so,
prompting the user to indicate whether to overwrite the exist-
ing user ov enroll under a different user name.
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