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METHODS, SYSTEMS, AND PROGRAMMING
FOR PERFORMING SPEECH RECOGNITION

FIELD OF THE INVENTION

The present invention relates to methods, systems, and

programming for performing speech recognition.

1

BACKGROUND OF THE INVENTION

Discrete large-vocabulary speech recognition systems
have been available for use on desktop personal computers
for approximately 10 years by the t1me of the writing of
this patent application. Continuous large -vocabulary speech
recognition systems have been available for use on such
computers for approximately five years by this time. Such
speech recognition systems have proven to be of considerable
worth. In fact, much of the text of the present patent
application is being prepared by the use of a Zdarge—large-

vocabulary continuous speech recognition system.

As used in this specification and the claims that
follows, when we referxed to a terge-large-vocabulary gpeech
recognition system, we mean one that has the ability to
recognize a given utterance as being any_one of at least two
thousand different vocabulary words, depending upon which of
those words has corresponding phonetic models whieh—that
most closely match the given spoken word PrRSRFEER—em—i-0-0-0mm

S oo Ca 1w i v 1 (M Tof_a T

e

As imdieatimg—indicated by FIG. 1, targe—large-

vocabulary speech recognition typically functions by having
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a user 100 speak into a microphone 102, which in the example

of FIG. 1 is a microphone of a cellular telephone 104. The
microphone transduces the variation in air Pressure over
time caused by the utterance of words into a corresponding

eteetronically represented—waveform represented by an

electronic signal 106. In many speech recognition systems

this waveform signal is converted by digital signal
processing performed either by a computer processor or by a
special digital signal processor 108, into a time domain
representation. Often the time domain representation inm—
compriseé—efs a plurality of parameter frames 112, each of
which represents properties of the sound represented by the
waveform 106 at each of.a plurality of successive time

periods, such as every one -hundredth of a second.

As indicated in FIG. 2, the time domain, or frame,
representation of an utterance to be recognized is then
matched against a plurality of possible sequences of
phonetic models 200 corresponding tq,different words in a
large vocabulary. In most 1arge:%§%§;bulary speech
recognition systems, individual words 202 are each
represented by a corresponding phonetic spelling 204,
similar to the phonetic spellings found in most
dictionaries. Each phoneme in a phonetic spelling has one
or more phonetic models 200 associated with it. In many
systems the models 200 are phoneme -in-context models, which
model the sound of their associated phoneme when it occurs
in the context of the preceding and following phoneme in a
given word’s phonetic spelling. The phonetic models are
commonly composed of the sequence of one or more probability
models, each of which xepresentS—represents the probability
of different parameter values for each of the parameters

used in the frames of the time domain representation 110 of

an utterance to be recognized.
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One of the major trends in personal computing in recent
years has been the—trend toward-the increased use of smaller

and often more pdrtable.computing devices.

Originally most personal computing was performed upon
desktop computers of the general type represented by FIG. 3.
Then there was an increase in usage of even smaller personal
computers in the form of laptop computers, which are not
shown in the drawings because laptop computérs have roughly

the same type of computational capabilities and user
interface as desktop computers. Most current large gﬂ¢2¢/

- |
vocabulary speech recognition systems have been designed for
usé on such systems.
!

Recently‘there has been an increase in usage—the use of l
new types of computers such as the tablet computer shown in
FIG. 4, the pérsonal digital assistant computer shown in
FIG. 5, cell phones which have increased computing power,
shown in FIG. 6, wrist phone computers represented‘in FIG.
7, and a wearable computer which provides a user interface
with a screen and eyetracking and/or audio output provided

from a head wearable device as indicated in FIG. 8.

Because of recent increases in computing power, such
new types of devices can have computational power eqipal to
that of the first desktops on which discrete large:jgiv
vocabulary recognition systems were provided and, in some
cases, as much computational power as was provided on
desktop'computers that first ran large vocabulary continuous
speech recognition. The computational capacities of such

smaller and/or more portable personal computers will only

grow as time goes by.

One of the more importgnt challenges involved in
providing effective large;é&%;abulary speech recognition on

sueh—ever more portable computers is that of providing a
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user interface that makes it easier and faster to create,

edit, and use speech recognition on such devices.

SUMMARY OF THE INVENTION

One aspect of the present invention relates to speech
recognition using selectable recognition modes. This
includes innovations such as: allowing a user to select
between recognition modes with and without language context;
allowi a user to select between continuous and discrete
large;zgz;abulary speech recognition modes; allowing a user
to select between at least two different alphabetic entry
speech recognition modes; and allowing a user to select
between—from among three—four or more of the, following
recognitions modes when creating text: a largeléﬁgéabulary

mode, a letters recognizing mode, a numbers recognizing

mode, and a punctuation recognizing mode.
1

lists in large-ffyocabulary speech recognition. This

Another aszast\of the invention relates to using choice
includes innovations such as: providing characteq;ordered
choice lists; providing vertically scrollable choice lists;
providing horizontally scrollable choice lists; and
providing choice lists on characters in an alphabetic filter

used to limit recognition candidates.

Another aspect of the invention relates to enabling
users to select word transformations. This includes
innovations such as enabling a users to seleet—teo—hawvechoose
one from a plurality of transformations to performed upon a
recognized word go as to change it in a desired way, such as
to change from singular to plural, to give #t—the word a
gerund form, etc. It also includes innovations such as

enabling a user to select to transform a selected word
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between an alphabetic and non-alphabetic form. It also

includes innovationsg such as providing a user with a choice

list of transformed words corresponding to a recognized word

and allowing the user to select one of the transformed words

as output.

Another aspect of the invention relates to speech
recognition that automatically turns recognition off in one
or moreyspecified ways. This includes inno&athmng such as a
1argei§%icabulary speech recognition command that turns on
recognition and then automatically turns such recognition
off until receiving another command to turn recognition back
on: It also includes the innovation of speech recognition
in which pressing a button causes recpgnition for a duration
determined by the length of time of such a press, and in
which clicking the same button causes recognition for a

length of time independent of the length of such a click.

control of large-fJvoeabulary speech recognition. This
includes the innovations of using phone keys to select a

word from a choice list; of using them to select a help mode

Another aspegg,of the invention relates to phone key

that provides explanation about a subsequently pressed key;
and of using them to select a list of functions currently
associated with phone keys. It also includes the innovation
of speech recognition of having a text navigation mode in l
which multiple numbered phone keys concurrently have

multiple different key mappings associated with them, and

the pressing of such a key mapping—key—-causes the functions I
associated with the numbered phone keys to change to the

mapping associated with the pressed key.

Another aspect of the invention relates to speech
recognition using phone key alphabetic filtering and
spelling. By alphabetic filtering we mean favoring the

speech recognition of words including a sequence of letters,
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normally an initial sequence of letters, corresgponding to a
sequence of letters indicated by user input. This aspect of
~the invention includes the innovation of using as filtering
' input the pressing of phone keys, where each key press is
ambiguous in that it indicates that é corresponding
character location in a desired word corresponds to one of a
plurality of letters identified with that phone key. This
aspect of the invention also includes the innovation of
using as filtering input a sequence of phone key presses in
which the number of zero or more repeated presses of a given
(j key providaﬁ)a non-ambiguous indication of which of multiple
letters associated with the key are intended for use in the
filter. The—This aspect of the invention also includes the
innovation ' of using such ambiguous and non -ambiguous phone

key input for spelling text that can be used in addition to

text produced by speech recognition.

Another aspect of the invention relates to speech
recognition that enables a user to perform re-utterance
recognition, in which speech recognition ig performed upon
both a second saying of a sequence of one or more words and
upon an early saying of the same sequence to help the speech
recognition better select one or more best scoring text

sequences for the utterances.

Another aspect of the invention relates to the
combination of speech recognition and text -to-speech (TTS)
generation. This includes the innovation of having speech

recognition and TTS software sharing resources such as
to-fEound rules. It also

phonetic spellings and letter -
includes the innovation of a large vocabulary speech
recognition system that hkewe—has at least one mode which
automatically uses TTS to sayse recognized text after its
recognition and uses TTS or recorxrded audio to say the names
of recognized commands after their recognition. This aspect

of the invention also includes the innovation of a large
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vocabulary system that automatically repeats recognized text

using TTS after each utterance. This aspect also includes
the innovation of a large vocabulary system that enables a
user to move back or forward in recognized text, with one or
more words at the current location after each such move
being said by TTS. This aspect also includes the innovation
of a large vocabulary system that uses speech recognition to
produce a choice list and provides TTS outpgt of one or more

of that list’s choices.

: Another aspect of the invention relates to the
combination of speech recognition with handwriting and/or
character recognition. This ,includes the innovation of
selecting one or more best:gé;oring recognition candidates
as a_function of recognition of both’handwritten and spoken
representations of a sequence of one or more words to be
recognized. It also includes the innovation of using
character or handwriting recognition of one or more letters
to alphabeticaily filter speech recognition of one or more
words. It also includes the innovafions of using speech
recognition of one or more letter:ﬁﬁ;entifying words to
alphabetically filter handwriting recognition, and of using
speech recognition to correct handwriting recognition of one

or more words.

Another aspect of the invention relates to the
combination of large-—vocabulary speech recognition with
audio recording and playback. It includes the innovation of
a handheld device with both large -—vocabulary speech
recognition and audio recoding in which users can switch
between at least two of the following modes of recording
sound input: one which records audio without corresponding
speech recognition output; one that records audio with
corresponding speech recognition output; and one that
records the audio’s speech recognition output without

corresponding audio. This aspect of the invention also
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includes the innovation of a handheld device that has both
large-—vocabulary speech recognition and audio recoding
capability and that enables a user to select a portion of
previously recorded sound and to have speech recognition
performed upon it. It also includes the innovation of a
large-—vocabulary speech recognition system that enables a
user to use large-—vocabulary speech recognition to provide
a text label for a portion of sound that is recorded without
corresponding speech recognition output, and the innovation
of a system that enables a user to search for a text label
associated with portions of unrecognized recorded sound by
uttering the label’s words, recognizing the utterance, and
searching for text containing those words. This aspect of
the invention also includes the innovation of a large-—
vocabulary system that allows users tobswitch between
playing back previously recorded audio and performing speech
recognition with a single input, with éuccessive audio
playbacks automatically starting slightly before the end of
prior playback. This aspect of the invention also includes
the innovation of a cell phone that has both large -—
vocabulary speech recognition and audio recording and

playback capabilities.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other aspects of the prese nt invention will become more evident upon
reading the following description of the preferred embodiment in conjunction with the
accompanying drawings:

Figure 1 is a schematic illustration of how spoken sound can be converted into
acoustic parameter frames for use by speech recognition software.

Figure 2 a schematic illustration of how speech recognition, using phonetic
spellings, can be used to recognize words represented by a sequence of parameter frames
such as those shown in figure 1, and how the time alignment between phonetic models of the
word can be used to time aligne those words against the original acoustic signal from
which the parameter frames have been derived.

Figures 3 through 8 show a progression of different types of computing platforms
upon which many aspects of the present invention can be used, and illustrating the trend
toward smaller and/or more portable computing devices.

Figure 9 illustrates a personal digital assistant, or PDA, device having a touch
screen displaying a software input panel, or SIP, embodying many aspects of the present
invention, that allows entry by speech recognition of text into application programs
running on such a device.
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Figure 10 is a highly schematic illustration of many of the hardware and software
components that can be found in a PDA of the type shown in figure 9.

Figure 11 is a blowup of the screen image shown in figure 9, used to point out
many of the specific elements of the speech recognition SIP shown in figure 9.

Figure 11 is similar to figure 12 except that it also illustrates a correction
window produced by the speech recognition SIP and many of its graphical user interface
elements.

Figures 13 through 17 provide a highly simplified pseudocode description of the
responses that the speech recognition SIP makes to various inputs, particularly inputs
received from its graphical user interface.

Figure 18 is a highly simplified pseudocode description of the recognition
duration logic used to determine the length of time for which speech recognition is turned
on in response to the pressing of one or more uger interface buttons, either in the speech
recognition SIP shown in figure 9 or in the cellplbne embodiment shown starting at figure
59.

Figure 19 is a highly simplified pseudocode description of a help mode that
enables a user to see a description of the function associated with each element of the
speech recognition SIP of figure 9 merely by taiching it.

Figures 20 and 21 are screen images produced by the help mode described in figure
19.

Figure 22 is a highly simplified pseudocode description of a displayChoiceList
routine used in various forms by both the speech recognition SIP a figure 9 am the
cellphone embodiment of figure 59 to display correction windows.

Figure 23 is a highly simplified pseudocode description of the getChoices routine
uged in various forms by both the speech recognition SIP and the cellphone embodiment to
generate one or more choice list for use by the display choice list routine of figure 22.

Figures 24 and 25 illustrate the utterance list data structure used by the
getChoices routine of figure 23.

Figure 26 is a highly simplified pseudococde description of a filterMa&ch routine
used by the getChoices routine to limit correction window choices to match filtering
input, if any, entered by a user.

Figure 27 is a highly simplified pseudocode description of a wordFormList routine
used in various forms by both the speech recognition SIP and the cellphone embodiment to
generate a word form correction list that displays alternate forms of a given word or
selection.

Figures 28 and 29 provided a highly simplified pseudocode description of a
filterEdit routine used in various forms by both the speech recognition SIP and cellphone
embodiment to edit a filter string used by the filterMatch routine of figure 26 in
response to alphabetic filtering information input from a user.

Figure 30 provides a highly simplified pseudocode desaription of a
filterCharacterChoice routine used in various forms by both the speech recognition SIP and
cellphone embodiment to display choice lists for individual characters of a filter string.

Figures 31 through 35 illustrate a sequence of interactions between a user and the
speech recognition SIP, in which the user enters and corrects the recognition of words
using a one-at-a-time discrete speech recognition method.

Figure 36 shows how a user of the SIP can correct a mis-recognition shown at the
end of figure 35 by a scrolling through the choice list provided in the correction window
until finding a desired word and then using a capitalized button to capitalize it before
entering it into text.

Figures 37 shows how a user of the SIP can correct such amis-recognition by
selecting part of an alternate choice in the correction window and using it as a filter
for selecting the desired speech recognition output.

Figure 38 shows how a user of the SIP can select two successive alphabetically
ordered alternate choices in the correction window to cause the speech recognizer's output
to be limited to output starting with a seguence of characters located between the two
selected choices in the alphabetic.

Figure 39 illustrates how a user of the sip can use the speech recognition of
letter names to input filtering characters and how a filter character choice list can be
used to correct errors in the recognition of such filtering characters.
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Figure 40 illustrates how a user of the SIP recognizer can enter one & more
characters of a filter string using the international communication alphabets and how the
SIP interface can show the user the words out of that alphabet.

Figure 41 shows how a user can select an initial sequence of characters from an
alternate choice in the correction window and then use international communication
alphabets to add characters to that sequence so as to complete the spelling of a desired
output.

Figures 42 through 43 illustrate a sequence of user interactions in which the user
enters and edits text into the SIP using continuous speech recognition.

Figure 45 illustrates how the user can correct a mis-recognition by spelling all
or part of the desired output using continuous letter name recognition as an ambiguous (or
multivalued) filter, and how the user can use filter character choice lists to rapidly
correct errors produced in such continuous letter name recognition.

Figure 46 illustrates how the speech recognition SIP also enables a user to input
characters by drawn character recogitiomn.

Figure 47 is a highly simplified pseudocode description of a character recognition
mode used by the SIP when performing drawn character recognition of the type shown in
figure 46.

Figure 48 illustrates how the speech recognition SIP lets a user put text using
handwriting recognition.

Figure 49 is a highly simplified pseudocode description of the handwriting
recognition mode used by the SIP when performing handwriting recognition of the type shown
in figure 48.

Figure 50 illustrates how the speech recognition system enables a user to input
text with a software keyboard.

Figure 51 illustrates a filter entry mode menu that can be selected to choose from
different methods of entering filtering information, including speech recognition,
character recognition, handwriting recognition, and software keyboard input.

Figures 52 through 54 illustrates how either character recognition, handwriting
recognition, or software keyboard input can be used to filter speech recognition choices
produced by in the SIP's correction window.

Figure 55 and 56 illustrate how the SIP allows speech recognition of words or
filtering characters to be used to correct handwriting recognition input.

Figure 58 is a highly simplified description of an alternate embodiment of the
display choice list routine of figure 22 in which the choice list produced orders choices
only by recognition score, rather than by alphabetical ordering as in figure 22.

Figure 59 illustrates a cellphone that embodies many aspects of the present
invention.

Figure 60 provides a highly simplified block diagram of the major components of a
typical cellphone such as that shown in figure 59.

Figure 61 is a highly simplified block diagram of various programming and data
structures contained in one or more mass storage devices on the cellphone of figure 59.

Figure 62 illustrates that the cellphone of figure 59 allows traditional phone
dialing by the pressing of numbered phone keys.

Figure 63 is a highly simplified pseudocode description of the command structure
of the cellphone of figure 59 when in its top level phone mode, as illustrated by the
screen shown in the top of figure 62.

Figure 64 illustrates how a user of the cellphone of figure 59 can access and
quickly view the commands of a main menu by pressing the menu key on the cellphone.

Figure 65 and 66 provide a highly simplified pseudocode description of the
operation of the main menu illustrated in figure 64.

Figure 67 through 74 illustrate command mappings of the cellphone's numbered keys
in each of various important modes and menus associated with a speech recognition text
editor that operates on the cellphone of figure 59.

Figure 75 illustrates how user of the cellphone’s text editing software can
rapidly see the function associated with one or wore keys in a non-menu mode by pressing
the menu button and scrolling through a command list that can be used substantially in the
same manner as a menu of the type shown in figure 64.
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Figure 66 through 68 provide a highly simplified pseudocode descriptia of the
responses of the cellphone's speech recognition program when in its text window, editor,
mode.

Figure 79 and 80 provide a highly simplified pseudocode description of an entry
mode menu, that can be accessed from various speech recognition modes, to select amoung
various ways to enter text.

Figures 81 through 83 provide a highly simplified pseudocode description of the
correctionWindow routine used by the cellphone to display a correction window and to
respond to user input when such correction window is shown.

Figure 84 is a highly simplified pseudocode description of an edit navigation menu
that allows a user to select various ways of navigating with the cellphone's navigation
keys when the edit mode’s text window is displayed.

Figure 85 is a highly simplified pseudocode description of a correction window
navigation menu that allows the user to select various ways of navigating with the
cellphone's navigation keys when in a correction window, and also to select from among
different ways the correction window can respond to the selection of an alternate choice
in a correction window.

Figures 86 through 88 provide highly simplified pseudocode descriptions of three
slightly different embodiments of the key Alpha mode, which enables a user to entera
letter by saying a word starting with that letter and which responds to the pressing of a
phone key by substantially limiting such recognition to words starting with one of the
three or four letters associated with the pressed key.

Figures 89 and 90 provide a highly simplified pseudocode description of some of
the options available under the edits options menu that is accessible from many of the
modes of the cellphone's speech recognition programming.

Figures 91 and 92 provide a highly simplified description of a word type wenu that
can be used to limit recognition choices to a particular type of word, such as a
particular grammatical type of word.

Figure 93 provides a highly simplified pseudocode description of an entry
preference menu that can be used to set default recognition settings for various speech
recognition functions, or to set recognition duration settings.

Figure 94 provides a highly simplified pseudocode description of text to speech
playback operation available on the cellphone.

Figure 95 provides a highly simplified pseudocode description of how the
cellphone's text to speech generation uses programming and data structures also used by
the cellphone's speech recognition.

Figure 96 is a highly simplified pseudocode description of the cdlphone’s
transcription mode that makes it easier for a user to transcribe audio recorded on the
cellphone using the device’s speech recognition capabilities.

Figure 97 is a highly simplified pseudocode description of programming that
enables the cellphone's speech recognition editor to be used to enter and edit text in
dialogue boxes presented on the cellphone, as well as to change the state of controls such
as list boxes check boxes and radio buttons in such dialog boxes.

Figure 98 is a highly simplified pseudocode description of a help routine
available on the cellphone to enable a user to rapidly find descriptions of various
locations in the cellphone's command structure.

Figures 99 and 100 illustrate examples of help menus of the type that displayedby
the programming of figure 98.

Figures 101 and 102 illustrate how a user can use the help programming of figure
98 to rapidly search for, and received descriptions of, the functions associated with
various portions of the cellphone's command structure

Figures 103 and 104 illustrate a sequence of interactions between a user and the
cellphone's speech recognition editor’s user interface in which the user enters and
corrects text using continuous speech recognition.

Figure 105 illustrates how a user can scroll horizontally in one a correction
window displayed on the cellphone.

Figure 107 illustrates operation of the key Alpha mode shown in figure 86.
Figures 108 and 109 illustrate how the cellphone’s speech recognition editor

allows the user to address and enter and edit text in an e-mail message that can be sent
by the cellphone's wireless communication capabilities.
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Figure 110 illustrates how the cellphone’s speech recognition can combine scores

from the discrete recognition of one or more words with scores from a prior continuous
recognition of those words to help produce the desired output.

Figure 111 illustrates how the cellphone speech recognition goftware can be used
to enter a URL for the purposes of accessing a World Wide Web site using the ureless
communication capabilities of the cellphone.

Figures 112 and 113 illustrate how elements of the cellphone’s speech recognition
user interface can be used to navigate World Wide Web pages and to select items and enter
and edit text in the fields of such web pages.

Figure 114 illustrates how elements of the cellphone speech recognition user
interface can be used to enable a user to more easily read text strings too large to be
seen at one time in a text field displayed on the cellphone screens, swh as a text fields
of a web page or dialogue box.

Figure 115 illustrates the cellphone's find dialog box, how a user can enter a
search string into that dialog box by speech recognition, how the find function then
performs a search for the entered string, and how the found text can be text used to label
audio recorded on the cellphone.

Figure 116 illustrates how the dialog box editor programming shown in figure 97
enable speech recognition to be used to select from among possible values associated with
a list boxes.

Figure 117 illustrates how speech recognition can be used to dial people by name,
and how the audio playback and recording capabilities of the cellphone can be used during
such a cellphone call.

Figure 118 illustrates how speech recognition can be turned on and off when the
cellphone is recording audio to insert text labels or text comments into recorded audio.

Figure 119 illustrates how the cellphone enables a user to have speech recognition
performed on portions of previously recorded audio.

Figure 120 illustrates how the cellphone enables a user to strip text recognized
for a given segment of sound from the audio recording of that sound.

Figure 121 illustrates how the cellphone enables the user to either turned on or
off an indication of which portions of a selected segment of text have been associated
audio recording.

Figures 122 through 125 illustrate how the cellphone speech recognition software
allows the user to enter telephone numbers by speech recognition and to correct the
recognition such numbers when wrong.

Figure 126 is provided to illustrate how many aspects of the cellphone embodiment
shown in figure 59 through 125 can be used in an automotive environment, including the TTS
and duration logic aspects of the cellphone embodiment.

Figures 127 and 128 illustrate that most of the aspects of the cellphone
embodiment shown in figure 59 through 125 can be used either on cordless phones or
landline phones.

Figure 129 provides a highly simplified pseudocode description of the namedialing
programming of the cellphone embodiment, which is partially illustrated in FIG. 117.

Figure 130 provides a highly simplified pseudocode description of the cellphone's
digit dial programming illustrated in figures 122 through 125.

of

DETAILED DESCRIPTION OF SOME PREFERRED EMBODIMENTS
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FIG. 9 illustrates the personal digital assistant, or

PDA, 900 on which many aspects of the present invention can

be used. The persenal—digital-assistant—exr—PDA shown is

similar to that currently being sold as the Compaqg +Pag—1iPAQ

H3650 Pocket PC, the Casio Cassiopeia, and the Hewlett -
Packard Jornado 525.

Persopal—digital-assigtantThe PDA 900 includes a

relatively high resolution touch screen 902; which enables
the user to select software buttons as well as portions of
text by means of touching the touch screen, such as with a
stylus 904 or a finger. The persenal-—digital—assistantPDA |
also includes a set of input buttons 906 and a two -

dimensional navigational control 908.

In this specification’ and the claims that follow, a 1
navigational input device that allows a user to select .
discréte units of motion on one or more dimensions will
often be considered to be included in the definition of a
button. Fhe-Thig is particularly true with regard to l
telephone interfaces, in which the up, down, left, and right
inputs of a navigational device will be considered phone

keys or phone buttons.

FIG. 10 provides a schematic system diagram of a PDA
900. It shows the touch screen 902 and input buttons 906
(which dmeluding—include the navigational input 908). It
also shows that the device has a central processing unit
such as a microprocessor 1002. The CPU 1002 is connected
over one or more electronic communication buses 1004 with
read-only memory 1006 (often flash ROM); random access
memory 1008; +—one Or more I/0 devices 1010; a video
controller 1012 for controlling displays on the touch screen
902; and an audio device 1014 for receiving input from a
microphone 1015 and supplying audio output to a speaker

1016.
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The PDA also includes a battery 1018 for providing it
with portable power; a headphone -in and headphone-out jdack
1020, which is connected to be—the audio circuitry 1014; a

docking connector 1022 for providing a connection between

the PDA and another computers such as a desktop;+ and an
add-on connector 1024 for enabling a user to add circuitry
to the PDA such as additional flash ROM, a modem, a wireless

transceiver 1025, or a mass storage device.

In—FIG. 10 shows a mass storage device 1017 —is—showsa.
In actuality, this mass storage device could be any type of
mass storage device, including all or part of the flash ROM
1006 or a miniture hard disk: In such a mass storage device
the PDA would normally store an operating system 1026 for
providing much of the basic functionality of the device.

Commonly it would include one or more application programs,

1

such as a word processor, a spreadsheet, a Web browser, or a
personal information management system, in addit ion to the

|
operating system and in addition to be—the speech |

recognition related functionality explained next.

When the PDA 900 is used with the present inventio{;_lt

will normally include speech recognition programming 1030.
It includes programming for performing word matching of the

general type described above with regard to FIGS. 1 and 2.

The speech recognition programming will also normally |
include one or more vocabularies or vocabulary groupings
1032 including a large vocabulary that includes at least two
thousand words. Many large vocabulary systems have a
vocabulary of fifty thousand to several hundred thousand
words. For each vocabulary word, the vocabulary will
normally have a text spelling 1034 _andy one or more
vocabulary groupings 1036 to which the word belongs (for
example, the text output “.” mMight actually be in both a

large-—vocabulary recognition vocabulary, a spelling



WO 2004/023455 PCT/US2002/028590
-15- ]

vocabulary, and a punctuation vocabulary grouping in some

systems) . Each vocabulary word will also normally have an I

indication of the one or more parts of speech 1038 in which

the word can be classified ., and the phonetic spelling |

1040 for the word for each Of those parts of speech.

The speech recognition programming commonly includes a
p;onunciation guesser 1042 for guessing the pronunciation of
new words that are added to the system and,lthus, which do
not have a predefined phonetic spelling. The speech
recognition programming commonly includes one or more
phonetic lexical tree-ts 1044. A phonetic lexical tree is a
trée;—shaped data structure that groups together in a common
path from the tree’s rooteute all phonetic spellings ‘that
start with the same sequence of phoneﬁes. Using such
lexical trees improves recognition performance because it
enables all portions of different words that share the same

initial phonetic spelling to be scored at—together.

Preferably the speech recognition programming will also
include a PolyGram language model 1045 that indicates the
probability of the occurrence of different words in text,
including the probability of words occurring in text given

one or more preceding and/or following words.

Commonly the speech recognition programming will store
language model update data 1046, which includes information
that can be used to update the PolyGram language model 1045
just described. Commonly this language model update data
will either include or contain statistical information
derived from text that the user has created or thatwhieh the
user has indicated isas similar to the text that he or she
wishesis—interested—into generatimge. In FIG. 10 the speech
recognition programming is shown storing contact information
1048, which includes names, addresses, phone numbers, %;ﬂmil

addresses, and phonetic spellings for some or all of such
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information. This data is used to help the speech
recogrlition programming recognize the speaking of such
contact information. In many embodiments of the information
such contact information will be included in an external
program, such as one of the application programs 1028 or '
accessories to the operating system 1026, but, even in such
cases, the speech recognition programming would normally
need access to such names, addresses, phone numbers, e -mail

addresses, and phonetic representations for them.
P

The speech recognition programming will also norma{}
included phonetic acoustic models 1050 which can be similar

to the phonetic models 200 shown in FIG. 2. Commonly the

speech recognition programming.also stores acoustic model ' (C
update data 1052, which includes information from acoustic S{iw)4'
signals that haved been previously recognized by the system. | V““j&
Commonly such acoustic model updaté data will be in the form k?}¢
of parameter frames, such as the parameter frames 110 shown 'Qbﬁ]w
in FIGS. 1 and 2 , or in the form of statistical data
thatwhieh has been abstracted from such frames. O’ijt
\\PW

FIG. 11 provideg close-up views of the user interface

provided by the touch screen 902 shown in FIG. 9 w ithken the

«
PDA using a software input panel (or SIP) 1100 embodying

many aspects of the present invention.

FIG. 12 is similar to FIG. 11 except it shows the touch
screen 902 when the speech recognition SIP is displaying a

correction window 1200.

FIGS. 13 through 17 represent successive pages of a
pseudocode description of how the speech recognition SIP
responds to various inputs on its graphical user interface.
For purposes of simplicity this pseudocode is represented as
one main event loop 1300 in the SIP program which respon dsse l ?
\&

to user input.
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In FIGS. 13 through 17 this event loop is described as
+ a switch statements

.
.

having two major switch statements
1301 in FIGS. 13 that responds to inputs on the user
interface thatwhieh can be generated whether or not the

correction window 1200 is displayedshews, and a switch

statements 1542 in FIG. 15 that responds to user inputs that

can only be generated when the correction window 1200 is

displayed.

If the user presses the Talk button 1102 shown in FIG.
11, function 1302 of FIG. 13 causes functions 1304 through
1308 to be performed. Function 1304 tests to see if there
is any text in the SIP buffer shown by the window 1104 in
FIG. 11. 1In the SIP embodiment shown in the FIGS., the SIP
buffer is designed to hold a relatively small number of
lines of text, of which the SIP's software will keep track
of the acoustic input and best choices associated with the
recognition of each word, and the linguistic context created
by such text. Such a textrbuffef is used because the speech
recognition SIP often‘will not have knowledge about the text
in the remote application shown in the window 1106 in FIG.
11 into which the SIP outputs text at the location of the
current cursor 1108 in the application. In other |
embodiments of the invention a much larger SIP buffer could
be used. In other embodiments many of the aspecgﬁs of the |
present invention will be used as part of an ind&pendent
speech recognition text creation application that will not
require the use of a SIP for the inputting of text. The
major advantage of using a speech recognizer that functions
as a SIP is that it can be used to provided input for almost

any application designed to run on a PDA.

Returning to FIG. 13, function 1304 clears any text
from the SIP buffer 1104 because the Talk button 1102 is

provided as a way for user to indicate to the SIP that he is
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dictating text in a new context. Thus, if the user of the

SIP has moved the cursor 1108 in the application window 1106

of FIG. 11, he should start the next dictation by pressing

the Talk button 1102.

Function 1306 in FIG. 13 responds to the pressing on .

the Talk button by testing to see if the speech recognition (f{
@] 3
system is currently in correction mode .+ and—I+f so, it

v .
exits that mode, removing any correction window 1200+ of the

type shown in FIG. 12+ that might be shown.

The SIP shown in the FIGS. is not in correction mode
when a correction window is displayed, but has not been
selected to receive input inputs from most buttons of the
main SIP interface, and is in correcfion mode when the
correction window is displayed and has' been selected to
receive inputs from many of such buttons. This distinction
is desirable because the particular SIP shown can be
selected to operate in a one-at-a-timeome—At—A—Fime— mode in
which words are spoken and recognig€§ discreetly, and in
which a correction window is displayed £ext—for each word as

it is recogniz%ébto enable a user to more quickly see the

choice list or provide correction input. In eane—At—A—

Timeone-at-a-time mode most forms of user input not

specifically related to making corrections are used to
perform the additional function of confirming the first
choice displayed in the current choice list as the desired
word. When the system is not in omne-at-a-timeSme-At—A-Time
mode, the correction window is usually emdy—displayed only

when the user has provided input indicating a desire to

correct previous input. In such cases the correction window
is displayed in correction mode, because it is assumed that,
since the user has seleeted-chosen to make a correction,

most forms of input should be directed to the correction

window.
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It should be appreciated that in systems that only use
Ope—At-A-Timeone-at-a-time recognition, or those that do not

use it at all, there would be no need to have the added

complication of switching into and out of correction mode.

Returning to function 1306, it removes any current
correction window because the pressing of the Talk button
1302 indicates a desire to start new dictation, rather than

an interest in correcting old dictation.

Function 1308 of FIG. 13 responds to the pressing of
the Talk button by causing SIP buffer recognition to start
according to a previously selected current recognition
duration mode. This recognition takes place without any
prior Ianguage context for the first word. Preferably
language model context will be derived from words recognized
in resﬁonse to one pressing of the Talk button and used to
provide a language context for the recognition of the second
and subsequent words in such reco?nition.

FIG. 18 is a schématic representation of the
recognition duration programming 1800 that enables a user to
select different modes of activating speech recognition in
response to the pressing or clicking of any button in the .
SIP interface that can be used to start speech recognition.
In the shown embodiment there are-is a plurality of buttons,

including the Talk button, each of which—that can be used to

start speech recognition. This enables a user to both
select a given mode of recognition and to start recognition

in #t-that mode with a single pressing of a button.

Function 1802 helps determine which functions of FIG.
18 are performed, depending on the current recognition
duration mode. The mode can have been set in multiple

different ways, including by default and by selection under
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the Entry Preference option in the function menu shown in

FIG. 46.

If the Press Only recognition duration type has been
selected, function 1804 will cause functions 1806 and 1808
to recognize speech sounds that are uttered during the
pressing of a speech button. This recognition duration ty pe
1s both simple and flexible+ because it enables a user to I
control the length of recognition by one 51mple rule:
recognition occurs during and only during the presé}LJE of a ]
speech button. Preferably utterance and/or end of utterance
detection is used during any recognition mode, to decrease

the likelihood that background noises will be recognized as
!

utterances.

If the current recognition duration type is the Press
And Click To Utterance End type,.function 1810 will cause
functions 1812 and 1814 to respond to the pressing of a
speech button by recognizing speech during that press. In
this case the “pressing” of a speech button is defined as
the pressing-pushing of such a button for longer than a
given duration, such as, for example, longer than on?;j
quarter or one-third of a second. If the user pushes—pushes

on a speech button for a shorter period of time, that push

‘will be treated as a “click” rather than as a “presij%” and
functions 1816 and 1818 will initiate recognition starting

from the time of that click until the next end of utterance

detection.

The Press And Click To Utterance End recognition
duration type has the benefit of enabling the use of one
button to rapidly and easily select between a mode that
allows a user to select a variable length extended
recognition, and a mode that recognizes only a single

utterance.
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If the current recognition duration type is the Press
Continuous, Click Discrete To Utterances End type, function
1820 causes functions 1822 through 1828 to be performed. If
the speech button is clicked, as just defined, functions
1822 and 1824 perform discrete recognition until the next
end of utterance. 1If, on the other hand, the speech button
is pressed, as previously defined, functions 1826 and 1828 l

perform ‘continuous recognition as long as the speech button

io—eontinvouslyremains pressed. l

This recognition duration type has the benefit of
making it easy for users to quickly switch between
continuous and discrete recognition merely by using
different types of presses on a given speech button. In the
SIP embodiment shown, the other recognition duration types

do not switch between continuous and discrete recognitiom.-

If the current recognition duration type is the Click
To Timeout type, function 1830 causes functions 1832 to 1840
to be performed. If the speech bhtton is clicked, functions
1833 through 1836 norﬁally toggle recognition between off
and on. Function 1834 responds to a click by testing to see
whether or not speech recognition is currently on. If so,
and if the speech button being clicked is other than one
that changes vocabulary, it responds to the click by turning
off speech recognition. On the other hanqﬁzif speech
recognition is off when the speech button is clicked,
function 1836 turns speech recognition on until a timeout

duration has elapsed. The length of this timeout duration

can be set by the user under the Entry Preferences option in
the function menu 4602 shown in FIG. 46. If the speech
button is pressed for longer than a given duration, as
described above, functions 1838 and 1840 will cause
recognition to be on during the press but to be turned off

at its end.
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This recognition duration type provides a quick and
easy way for users to select with one button between
toggling speech recognition on an ofE%_and causing speech I
recognition to be turned on only during an extended press of

a speech buttonkey. |

-Returning to function 1308 of FIG. 13, it can be seen
that the selection of different recognition duration types
can allow the user to select how the Talk bﬁtton and other
speech buttons initiate recognition.

If the user selects the Clear button 1112 shown in FIG.
11; functions 1309 through 1314 remove any correction window
which might be displayed+ and clear the contents of the SIP
buffer without sending any deletions to the operating system
text input. As stated above, in the spéech SIP shown, the
SIP text window 1104, shown in FIG. 11, is designed -to hold
a relatively small body of text. As text is entered or
edited in the SIP buffer, characters are supplied to the l
operating system of the PDA, causing corresponding changes
to be made to text in the applic?bﬁon window 1006 shown in
FIG. 11. The Clear button enabléfbﬁ user to clear text from |
the SIP buffer, to prevent it from being overloaded, without
causing corresponding deletions to be made to text in the

application window.

The Continue button 1114 shown in FIG. 11 is intended
to be used when the user wants to dictate a continuation of
the last dictated text, or—ef text which is to be inserted
at the current location in the SIP buffer window 1104, shown
in FIG. 11. When this button is pressed, function 1316
causes functions 1318 through 1330 to be performed.

Function 1318 removes any correction window, because the
pressing of the Continue button indicates that the user has
no interest in using the correction window. Nexgz function

1132 tests if the current cursor in the SIP buffgf/window
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has a prior language context whieh—that can be used to help

in predicting the probability of the first word or words of

any utterance recognized as a result of the pressing of the

eentinuwe—Continue keybutton. If so, it causes that language

context to be used. If not, and if Ehere is currently no

text in the SIP buffer, function 1326 uses the last one or

more words previously entered in the SIP buffer as the
language context at the start of recognition initiated by
the eentinued-Continue button. Next, function 1330 starts
SIP buffer recognition,; that is, recognition of text to be
output to the cursor in the SIP bqffer, using the current

recognition duration mode.

If the user selects the baekspaee-BacksEace button 1116 |
shown in FIG. 11, functions 1132 through 1336 will be

performed. Function 1134 tesgé,lf the SIP is currently in I
the correction mode. If so, it enters the backspace into

the filter editor of the correction window. The correction
window 1200 shown in FIG. 12 includes a first choice window
1202. As well—will be described below in greater detaiiﬁ, I
the correction window interface allows the user to select

and edited one or more characters in the first choice window |
as being part of a filter string which identifies a sequence
of initial characters belonging to the desired recognition
word or words. If the SIP is in the correction mode,

pressing backspace will deleté from the filter string and
characters currently selected in the first choice window,

and if no characters are so selected, will delete the

character to the left of the filter cursor 1204.

If the SIP is not currently in the correction mode,
function 1136 will respond to the pressing of a—the
Bbackspace buttonkey by entering a backspace character into
the SIP buffer and will—makethe—outputting that same
character to the operating system so that neeecssary-te—make
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the same change can be made to the corresponding text in the I

application window 1106 shown in FIG. 11.

If the user selects the New Paragraph bButton 1118 |
shown in FIG. 11, functions 1338 through 1342 of FIG. 13
will exit correction mode, if the SIP is currently in it,
and they will enter a New Paragraph ccharacter into the SIP l
buffer and provide corresponding output to ;he operating

System.

| As indicated by functions 1344 through 1338, the SIP
responds to user selection of a Sspace button 1120 in
suEstantially the same manner that it responds to a
backspace, that is, by entering it iqto the filter editor if

the SIP is in correction mode, and otherwise outputting it

to the SIP buffer and the operating system.

If the user selects one of the weeabulary—Vocabulary
geleetien—Selection buttons 1122 through 1132 shown in FIG.
11, functions 1350 through 1370 FIG. 13, and functions 1402
through 1416 FIG. 14, will set the appropriate recognition

mode’s vocabulary to the vocabulary corresponding to the
selected button and start speech recognition in that mode
according to the current recognition duration mode and other

gettings for the recognition mode.

If the user selects the name—Name reecognition—
Recognition button 1122, functions 1350 and 1356 set the

current mode’s recognition vocabulary to the name
recognition vocabulary and start recognition according to
the current recognition duration settings and other
appropriate speech settings. With all of the vocabulary
buttons besides the Namame and Litarge Vwocabulary buttons,
these functions will treat im—the current recognition mode
as either filter or SIP buffer recognition, depending on

whether the SIP is in correction mode. This is because
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these other vocabulary buttons are associated with
vocabularies used for inputting sequences of characters that
are appropriate for defining a filter string or for direct
entry into the SIP buffer. The large vocabulary and the
name vocabulary, however, are considéred inappropriate for
filter string editing and, thus, in the disclosed embodiment
the current recognition mode is considered to be either re -
utterance or SIP buffer recognition, depending on whether
the SIP is in correction mode. In other embodiments, name

and large vocabulary recognition could be used for editing a

multiword filter.

In addition to the standard response associated with
the pressing of a vocabulary button, if the AlphaBravo

voeabulary—Vocabulary button is pressed, functions 1404
through 1406 cause a list of all the words used by the

Iinternational Ceommunication Aalphabet (or ICA) to be

displayed, as is illustrated a—in.numberal 4002 in FIG. 40.

If the user selects the geon%inuous/géiscrete
Rrecognition key—button 1134 shown in FIG. 11, functions
1418 through 1422 of FIG. 14 are performed. These toggle
between continuous recognition mode, which—that uses
continuous speech acoustic models and whieh—allows multiword
recognition candidates to match a given single utterance,

and a discrete recognition mode, which—that uses discrete

recognition acoustic models and whieh—only allows single
word recognition candidates to be recognized for a single
utterance. The function also starts speech recognition
using either discrete or continuous recognition, as has just

been selected by the pressing of the geontinuous/géiscrete

button.

If the user selects the function key 1110 by pressing
it, functions 1424 and 1426 call the function menu 4602

shown in FIG.46. This function menu allows the user to
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select from other options besides those available directly

from the buttons shown in FIGS. 11 and 12.

If the user selects the help—Help button 1136 shown in
FIG. 11, functions 1432 and 1434 of FIG. 14 call help mode.

As shown in FIG. 19, when the help mode is entered in
response to an initial pressing of the help—Help button, a
function 1902 displays a help window 2000 pfoviding
information about using the help mode, as illustrated in
FIG. 20. During subsequent operation of the help mode , if
thg user touches a portion of the SIP interfac%%_functions
1904 and 1906 display a help window with information abut
the touched portion of the interface that continues to be
displayed as long as the user continués that touch. This is
illustrated in FIG. 21, in which the user has used the
stylus 904 to press the Ffilter button 1218 of the
correétion window. In responsg) a help window 2100 is shown
that explains the function of the Ffilter button. If during
the help mode a user double-clickts on a portion of the

‘display, functions 1908 and 1910 display such-a help window

that stays up until the user presses another portion of the

interface. This enables the user to use the scroll bar 2102
shown in the help window of FIG. 21 to scroll through and
read help information too large to fit on the help window

2102 at one time.

Although not shown in FIG. 19, is—preferred-—the help

wiWindows can also have a Kkeep Uup button 2100 to which

a user can drag £e—from an initial down press on a portion

of the SIP user interface of interest to also select to keep
the help window up until the touching of a another portion

of the SIP user interface.

When, after the initial entry of the help mode, the
user again touches the Hkelp button 1136 shown in FIGS. 11,
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20, and 21, functions 1912 and 1914 remove any help windows

and exit up—the help mode, turning off the highlighting of
'the help—Help button.

If a user taps on a word in therSIP Buffer, functions//}
1436 through 1438 of FIG. 14 make the selected word the
current selection and called the displayChoicelList routine
shown in £4gFIG. 22 with the tapped word as the curreht
selection and with acoustic data associated with the
recognition of the tapped em—word, if any, the first entry
in an utterance list, which holds acoustic data asseeiatiwve—

associated with the current selection.

====gtart of dragon pad file l============

As shown in FIG. 22, the displayChoiceList routine is l
called with the following parameters: a selection parameter;
a filter string parameter; a filtér range parameter ;+ a word l
type parameter, and alNotChoiceList flag. The selection
parameter indicates the text in the SIP buffer for which the
routine has been called. The filter string indicates a
sequence of one or more characters er—eharaeter—indicating |
elements that define the set of one or more possible
spellings with which the desired recognition output begins.
The filter range parameter defines two character sequences , l
which bound a section of the alphabet in which the desireél/
recognition output falls. The word type parameter indicates
that the desired recognition output is of a certain type,
such as a desired grammatical type. The NotChoiceList flag
indicates a list of one or more words that the user’s

actions indicate are not a desired word.

Function 2202 of the displayChoicelList routine calls a

getChbices routine, shown in FIG. 23, with the filter string
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and filter range parameters with which the displayChoiceList

routine 4s—has been called and with an utterance list |

associated with the selection parameter.

As a—-shown in FIGS. 24 and 25, the utterance list 2404 |
stores sound representations of one or more utterances that
have been spoken ag part of the desired sequence of one or |
more words associated with the current selection. As
previously stated, when function 2202 of FIé. 22 calls the
getChoices routine, it places a representation 240&7\shown
in FIG. 24, of that portion of the sound 2402 fromg;Lich the
words of the current selection have been recognized. As was
indicated in FIG. 2, the process of speech recognition time-
-aligns acoustic models against representations of an audio
signal. and—£The recognitionAsystem pfeferably stores these
time alignments so that when ‘correctiohs or playback of

selected text are desired it can find the corresponding

audio representations from a—such time alignments.

In FIG. 24 the first entry 2004 in the utterance list
is part of a continuous utterance 2402. The present
invention enables a user to add additional utterances of a
desired sequence of one or more words to a selection’s
utterance list, and recognition can be performed on all I
these utterance together to increase the chance of correctly
recognizing a desired output. As a—shown in FIG. 24, such l
additional utterances can include both discrete utterances,
such as entry 2400A, as well as continuous utterances, such
as entry 2400B. Each additional utterance contains
information as indicated by the numerals 2406 and 2408 that
indicates whether it is a continuous or discrete utterance 1

and the vocabulary mode in which it was dictated.

In FIGS. 24 and 25, the acoustic representations of |
utterances in the utterance list are shown as waveforms. It

should be appreciated that in many ef—embodiments, other |
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forms of acoustic representation will be used, including

parameter frame representations such as the representation

110 shown in FIGS. 1 and 2.

Pigure—FIG. 25 the—is similar to FIG. 24, except that
in it, the original utterance list entry is a sequence of
discrete utterances. It shows that additional utterance
entries used to help correct the recognition of an initial
sequence of one or more discrete utterances can also include

either discrete or continuous utterances, 2500A and 2500B,

respectively.

As shown in FIG. 23, the getChoices routine 2300
includes a function 2302 which tests to see if £herels—there
has been a prior recognition for the selection for which
this routine has been called thatwhiek hasis been performed

s )
(S

with the current utterance list and filter values (thaﬁ i

filter string and filter range values). If so, it causes
function 2304 to return with the choices from that prior

. 1
recognition, since there havels been no changes in the

recognition parameters since the time the prior recognition

was made.

If the test of function 2302 is not met, function 2306
tests to see if the filter range parameter is null. If it
is not null, function 2308 tests to see if t he filtgr range
is more specific than the current filter string, and , if so,
it changes the filter string to the common letters O the

filter range. If not,, function 2312 nulls the filter range,

sincesense the filter string contains more detailed

information that it does.

As will be explained belo&;ra filter range is selected \
when a user selects two choices on a choice list as an
indication that the desired recognition output falls between |

them in the alphabet. When the user selects two choicesg
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that share initial letters, function 2310 causes the filter

string to correspond to those shared letters. This is done

so that when the choice. list is displayeé}_the shared

letters will be indicated to the users as one which have—has

been confirmed as corresponding to the initial characters of

the desired output.

It should be appreciated that when the‘user performs a
command that selects either a new filter range or filter
string, if the newly selected one of these two parameters
has values whieh—that contradict values in the other, the

value of the older of these two parameters will be nulled.

If there are any céndidates from a prior recogni&ion of
the current utterance 1is€; function 2316 causes function l
2318 and 2320 to be performed. Function 2318 calls a
filterMatch routine shown in FIG. 26 for each such prior
recogﬁition candidate with the candidate’s prior recognition
score and the current filter definitions, and function 2320 l
deletes those candidates returned as a result of such calls

that have scores below a certain threshold.

As indicated in FIG..26, the filterMatch routine 2600 l
performs filtering upon word candidates. In the embodiment
of the invention shown, this filtering process is extremely |
flexible, since it allows filters to be defined by filter
strings, filter range, or word type. It is also flexible
because it allows a combination of word type and either
filter string or filter range specifications, and because it
allows ambiguous filtering, including ambiguous filters
where elements in a filter string are not only ambiguous as
to the value of their associative characters but also
ambiguous as to the number of characters in their

associative character sedquences.
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When we say a filter string+ or a portion of a filter
stringy is ambiguous, we mean that a plurality of possible
character sequences can be considered to match it.

Ambiguous filtering is valuable when used with a filter
string input, which, although reliably recognized, does not
uniquely defined a single character, such as is the case
with ambiguous phone key filtering of the type described
below with regard to a cell phone embodiment of many aspects

of the present invention.

Ambiguous filtering is also Yaluable with filter string
input that cannot be recognized with a high degree of
certainty, such as recognition of letter names, particularly
if the recognition is performed continuously. In such
cases, not only is there a high degree of likelihood that
the best choice for the recognition of the sequence of
characters will include one or more errors, but also there

is alse—a reasonable probability that the number of

characters recognized in a best -—scoring recognition
candidate might differ from the nﬁmber spoken. But spelling
all or the initial chéracters of a desired output is a very
rapid and intuitive way of inputting filtering information,
amd—even though the best choice from such recognition will
often be incorrect, particularly when dictating under

adverse conditions.

The filterMatch routine is called for each individual
word candidates. It is called with that word candidate’s
prior recognition score, if any, or else with a score of
lene. It returns a recognition score equal to the score
with which it ha#s been called multiplied by an—indiecation—
ef— [?] the probability that the candidate matches the

current filter wvalues.

Functions 2602 through 2606 of the filterMatch routine

tests to see if the word type parameter has been defined,
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and, if so and if the word candidates is not of the defined

word type, it returns from the filterMatch function with a

score of 0, indicating that the word candidates is clearly

not compatible with current filter values.

Functions 2608 through 2614 test to see if a current
value is defined for the filter range. If so, and if the
current word candidate is alphabetically between the
stérting and ending words of that filter raﬁgélAthey
returned withim an unchanged score value. Otherwise they

returned with a score value of 0.

Function 2616 £imds—determines if there is a defined
filter string. If so, it causes functions 2618 through 2666

key2653 to be performed. Function 2618 sets the current
candidate character, a variable that will be used in the
following loop, to the first character in the word

candidates for which filterMatch 4s—has been called. Nexgz
a loop 2620 is performed until the end of the filter strinE;
is reached by its iterations. This loop includes functions

2622 through 2651.

The first function in each iteration of this loop is
the test by step 2622 to determine the nature of the next
elements in the filter string. In the embodiment showﬂ:j
three types of filter string elements are allowed: an =
unambiguous character, an ambiguous character, and an
ambiguous element representing a set of ambiguous character

sequences, which can be of different lengths.

And unambiguous character unambiguously identifies a
letter of the alphabet or other character, such as a space.
It can be produced by unambiguous recognition of any form of
alphabetic input, but it is most commonly asseeiative—

associated with letter or ICA word recognition, keyboard

input, or non-ambiguous phone key input in phone



WO 2004/023455 PCT/US2002/028590
-33-

implementations. Any recognition of alphabetic input can be

treated as unambiguous merely by accepting a single best

scoring spelling output by the recognition as an unambiguous

character sequence.

An ambiguous character is one which can have multiple
letter values, but which has a definite length of 1
character. As stated above, this can be produced by the
ambiguous pressing upon keys in a telephone embo diment, or
are—by speech 6r character recognition of letters. It can
also be produced by continuous regognition of letter names

in which £he—all the best scoring character sequences have

the same character length.

An ambiguous length elemeﬂt is commonly associat edive
with the output of continuous letter name recognitioﬁzgr
handwriting recognition. It represents multiple best -— |
scoring letter sequences against handwriting or spoken
input, some of which sequences can have different lengths.

|

If the next elements in the filter string is ain
Egambiguous character, function 2644 causes functions 2626
through 2606 to be performed. Function 2626 tests to see if
the current candidate character matches the current
unambiguous character. If nogl‘the called to filterMatch

returns with a score of 0 for the current word candidate.

If so, function 2630 increments the position of the current

candidate character.

If the next elements in the filter string is ain |
ambiguous character, function 2632 causes functions 2634
through 2636 to be performed. Function 2634 tests to see if I
the current character fails to match one of the recognized
values of the ambiguous character. If so, function 2636
returns from the call to filterMatch with a score of 0.

Otherwise, functions 2638 through 2642 alter the current l
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word candidate’s score as a function of the probability of

the ambiguous character matching the current candidate

character's value, and then increment the current candidate

character's position—is—ineremented.

If the next elements in the filter string is ain

ambiguous length element, function 2644 causes a loop 2646

to be performed for each character sequence represented by
tﬂe ambiguous length element. This loop éﬂ;comprisegé—ef
functions 2648 through 2652. Function 2648 tests to see if
there is a matching sequence of characters starting at the
current candidate’s character position that matches the
current character sequence of the loop 2646. If aiﬁ
function 2649 alters the word candidate’s score as a'
function of the probability of the récognized matching
sequence represented by the ambiguous length element, and
then function 2650 increments the current position of the
current candidate character by the number of the characters
in the matching ambiguous length element sequence. If there
is no seqguence of characters starting at the current word
candidate’s character position whieh—that match any of the
sequences of characters associated with the ambiguous length

element, functions 2651 and 2652 returneéd from the call to

filterMatch with a score of 0.

If the loop 2620 is completed, the current word
candidate will have matched against the entire filter
string. 1In this 4s—the—case, function 2653 returns from
filterMatch with the current word’s score produced by the

loop 2620.
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If the test of step 2616 finds that there is no filter
string defined, step 2654 merely returns from filterMatch

with the current word candidate’s score unchanged.

Returning now to function 2318 of FIG. 23, he—it can be
seen that the call to filterMatch for each word candidate

will return a score for the candidate. These are the scores

whieh—that are used to determine which word candidates to

delete in function 2320.

Once these deletions antennae—have taken place,
function 2322 tests to see if the number of prior
recognition candidates *ast—left after the deletions, if
any, of function 2320 is below a desired number of
" candidates. Normally this desired number would represent a
- desired number of choices whichare—desired—for use in a
" choice list—that—is—te—be—ecreated. If the number of/srior

recognition candidates is below such a desired number,
[y

functions 2324 through 2336 te—are performed. Function 2324
1
the one or

performs speech recognition upon every one
shown in

26 and 2328,

more entries in the utterance list 2400
FIGS. 24 and 25. As indicated by functions
ig—this recognition process includes a tests to determine if

there are both continuous and discrete entries in the

utterance list, and, if so, limitsimg the number of possible
word candidates in recognition of the continuous entries to

a number corresponding to the number of individual

utterances—is detected in one or more of the discrete
entries. The recognition of function 2324 also includes
recognizing each entry in the utterance list with either
continuous arkts—or discrete recognitioﬁ, depending upon the
respective mode that was in %aee—effecé7Qhen each was
received, as indicated by the continuous or discrete
recognition indication 2406 shown in FIGS. 24 and 25. As
indicated by 233%1 the recognition of each utterance list

entry also includes using the filterMatch routine previously
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described and using a language model in selecting a list of

best-—scoring acceptable candidates for the recognition of

each such utterance. In the filterMatch routine, the

vocabulary indicator 2408 shown in FIGS . 24 and 25 for the

most recent utterance in the utterance list is used as a

word type filter to reflect any indication by the user that

the desired word sequence is limited to one or more words

from a particular vocabulary.- The language mod ed is a |-

PdlyGram language model, such as a bigram of

trigram language model, which uses any prior language

contexts whieh-that are available in helping to select the

bes%—@ggglscorigg candidates.

After the recognition of &he—one or more entries in

under—itsthe utterance list has beern performed, if there is

more than i—one entry in the utterance' list,  functions 2334
and 2336 pick a list of best scoring recognition candidates
for the utterance list paece—based on a combination of scores
from different recognitions. It should be appreciated that
in some embodiments of this aspect of the inventioE#_

combination of scoring could be used

from the recognition of the different utterances so as to

improve the effectiveness of —ef the recognition using more

than one utterance.

If the number of recognition candidates produced by
functions 2314 through 2336 is Zast—less than the desired
number, and if there is a non-null filter string or filter
range definition, functions 2338 and 2340 used filterMatch
to slack-select a desired number of additional choices from
the vocabulary asseciative—associated with the most recent

entry in the utterance list, or the current recognition

vocabulary if there are no entries in the utterance list.

If there are no candidates from either recognition or

the current vocabulary by the time begamn—the getCehoices
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routine of FIG. 23 reaches function 234£j)function 2344 uses
the best-—scoring character sequences that matches the

current filter string as choices, up to the desired number

of choices. When the filter string %ﬁ—ﬁ&%ﬁ;;e%qonE% “ﬁﬁ |
nothing but unambiguous characters, 6n1 f?‘b%/

, ‘ (!
uagmhiguows—t?d" character sewencewwm

iipossible choices . However, where there are ambiguous

characters and ambiguous length elements in the filter
string, there will be a plurality of such character sequence
choices. And where ambiguous characters were—with ambiguous
length Allenls—elements have different probabilities
agsoeiakive—associated with diffe}ent possible corresponding

sequences of one or more characters, the choices produced by
function 2344 will be scored.correspondingly by a scoring
mechanism corresponding to that shown in functions 2616

through 2606 the three of FIG. 26.

By-eﬁzfgigg:the call to getChoices returns, a list of

choices produced by recognition, by siieciéon from a
vocabulary according to filter, oi‘éé%éa 1istdof possible

filters will normally‘be returned.,%gggng

Returning now to FIG. 22, when the call to getChoices
in function 2202 returns to the displayChoicelList routine,
function 2204 tests to see if any filter has been defined
for the current selection, if there has been any utterance
at—aadded to the current selection's utterance list, and if
the selection for which displayChoiceList has been called is
not in the notChoicelList, which includes a list of one or
more words whieh-that the usér;§ inputs indicate are not
desired as recognition candidates. If these conditions are
met—up—ef—the, function 2206 makes that selection the first
choice for display in the correction windowiz which the
routine is to create. Nex€7 function 2210 removes any other
candidates from the list of candidates produced by the call

to the getChoices routine that areis contained in the

1600
W‘ﬁ
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notChoiceList. Next, if the first choice has not already
been selected by function 220%2 function 2212 makes the
best-—scoring candidates returned by the call to getChoices
the first choice for the subsequent correction window
display. If there is no single best -—scoring recognition
candidates, alphabetical order can be used to select &hat—
ene—of-the candidates which is to be the first choice.

Next, function 2218 selects those characters of the first

choice which correspond to the filter string, if any, for
special display. As will be described below, in the
preferred embodimentéz:characters in the first choice which
correspond to an unambiguous filter are indicated in one
way, and characters in the first choice which correspond to
an mmambiguous filter are indicated in a different wa& S0
that the user can appreciaté which portions of the filter
string correspond to which type of filter elements. Next ,
function 2220 places a filter cursor before the first
character of the first choice thatwhieh does not correspond

to the filter string. When there its no filter string

defined, this cursor will be placed before the first

character of the first  choice.

Next, function 2222 causes steps 2224 through 2228 to
be performed if the getChoices routine returned any
candidates other than the current first choice. 1In this
case, function 2224 creates a first -—character-—ordered
choice list from a set of the best -—scoring such candidates
that will affeet—all fit in the correction window at one
time. If there are any mére recognition candidates,
functions 2226 and 2228 create a second -—character-—ordered

choice list of up to a preset number of screens for all

] » > (/ .
,4§g§§g;j§§ such choices from the remaining best -—scoring

candidates.

What's—When all this hasis been done, function 2230

displays—#s a correction window showing the current first



WO 2004/023455 PCT/US2002/028590
-39- 4

choice, anéd indication of which admits characters that the

any or' in the filter, ané indication of the currepk-filter

cursor location, and with the first choice list.(-I® FIG. 12

the first choice 1206 is shown in the first choice window

12024 the fllter cursor 1204Ashown before the first

A i <
character ch01ce, since there currently has not been

any filter defined and-the—first—choice—list-1208 isshown.

(JﬁhJﬂk&fﬁ&%&C@%eﬁ‘WTHdUW\lQQGT“ﬁTEHEﬂ T CAN'T PARSE THIS™

It should be appreciated tha; the displayChoiceList
routine can be called with a null value for the current
selection as well as for a text selection which has no
associated utterances. In thig casgz_it will respond to '
alphabetic input by performing word completion based on the
operation of functions 2338 and 2340. It allows to select
choices for the recognition of an utterance without the use
of filtering or re-utterances, to use filtering and/or re -
utterances to help correct a prior recognition, to perform
word completion upon alphabetic filtering input, and, if
desired, to help such'alphabetic completion processcg; the
entering of a a—subsequent utterance, to spell a word which
is not in the current vocabulary with alphabetic input, to
mix and match different forms of alphabetic input
includinged& forms which are unambiguous, ambiguous with

regard to character, and ambiguous with regard to length.

Returning now to FIG. 14, we've new—explained how
functions 1436 and 1438 respond to wait—oma tap on a word in
the SIP buffer by calling the displayChoiceList routine,
which in turn, causes a correction window such as the
correction window 1200 shown in FIG. 12 to be display ed.

The ability to display a correction window with its
associated choice list merely by tapping on a word provides

a fast and convenient way for enabling a user to correct a—

single word errors.
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Tf the user double taps on a selection in the SIP
buffer, functioﬁs 1440 through 1444 escape from any current
correction window that might be displaxgg, and start SIP
buffer recognition according to current recognition duration
modes and settings using the current language context of the i

current selection. The recognition duration logic responds
-

to the duration of the
associated with such a double-click in determining whether

to respond as if there #s—has been either a press or a click
for the purposes described above with regard to FIG. 18.

The output of any such recognition will replace the current

selection. Although not shown in the F%gf., if the user
double taps on a word in the SIP buffeE}_it is treated as

the current selection for the purpose of function 1444.

if the user taps in any portion of the SIP buffer which
does not include text, such as between words or before or
after the text in the buffer, function 1446 causes functions
1448 to 1452 to be performed. Function 1448 plants a cursor
at .the location of the tap. If the tap is located at any
point in the SIP buffer window which is after the and—end of
the text in uwp—Ee—the SIP buffeil?the cursor will be placed
after the last word in that buffer. If the tap is a double
tap, functions 1450 1452 start SIP buffer recognition at the
new cursor location according to the current recognition
duration modes and other settings, using the duration of the
second touch of the double ¥er—tap for determining whether

it is £he—to be responded to as a press OIr a click.

Figure 15 is a continuation of the pseudocode described

above with regard to FIGS. 13 and 14.

If the user drags %:S;OSS part of one or more words in

the SIP buffer, functions 1502 and 1504 called the
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displayChoicelist routine described above with regard to

FIG. 22 with all of the words that are all or partially

dragged across as the current selection and with the

associated with the recognition of

acoustic data
those words, 1f an§i?as the first entry in the utterance
V4

list.

If the user drags across an initial part of an
individual word in the SIP buffer, functions 1506 and 1508
called the displayChoicelList function with that word as the
selection, with that word added to be-the notChoicelist,
with the dragged initial portion of the word as the filter
string, and with the acoustic data éssociated with that word
as the first entry in the utterance list. This programming
interprets the fact that a user has dragged across only the
initial part of a word as an indication that the entire word
ig not the desired choice, as indicated by the fact that the
word is added to ke—the notChoiceList.

I
If a user drags across the im—beimgending of an
individual word in the SIP buffer, functions 1510 and 1512
called displayChoiceList routine with the word as a

selectlon with the selection added to be notChoicelist,

with the eﬁ&eﬁ—undragged aeress—an—initial portion of the
word as the filter string, and with the acoustic data
associative with a selected word as the first entry in the

utterance list.

If #t-an indication is received te—that the SIP buffer
has more than a certain amount of text—a=nd, functions 1514
and 1516 display a warning to the user that the buffer is
close to full. In the disclosed embodiment this mezrnring—

warning informs the user that the buffer will be

automatically cleared if more than an additional number of
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characters exr—atare added to the buffer, and requests that ]

the user verify that the text currently in the buffer is

correct and then press . taltker—talk or continue, which will I

clear the buffer.

If it—ggﬁindicati?p)is received at—that the SIP buffer
has received text input, function 1518 causes steps 1520
through 1528 to be performed. Function 1520 tes(é to see if
the cursor is currently at the and of the SiP buffér If
not%/functlon 1522 outputs to the operating system a number
of backspaces—is equal to the distance from the last letter
of the SIP buffer to the current cursor position within that

buffer. NexE# function 1526 causes the text input, which can

be compos®ised of one or more characters, to be output into
the SIP buffer at its current cursor location. Steps 1527
and 1528 output the same text sequence' and any following

text in the SIP buffer to the text input of the operating

systemn.

4
The fact that function 1522 .42 backspace i the
, MZEV?
operating system before the Xreeetved text is said-sent to
the 0S as well as the fact that function 1528 beats any text

following the received text to the operating system causes
any change made to the text P buffer that

Y 3R Sl . .
corresponds to text & supplied thxeugh
bhe—eperating~syoe®m to p@egramﬁfﬁﬁ'ﬁt%;ﬂzﬁ==ap-the

application window o2 :
weditthetext—that is—has been previoubly suppried—to-the
l L l [}
. [2¢f=/7741%2?

&Ese&tts—maée—to_the—Sf?*buffeIw
AT, T W
Wmﬂ % 57

¥es—If the SIP program is in eme—at—=a eone-at-a-time
mode when +t—an indication of new SIP buffer text input has—
beernis received, function 4536—61536 tests to see if the

text input has been generated in response to speech
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recognition. If so, function 1537 calls the I

displa&ChoiceList routine for the recognized text, and

function 1538 turns off correction mode. NormallélJthe I

calling of the displayChoiceList routine switches the system

to correction mode, but function lSBé prevents this from

being the case when one—at—a—timeone-at-a-time mode is being

used. As has been described above, this is because in ene—

at—a—timeone-at-a-time mode, a correction window is

displayed automatically each time speech recognition is
performed upon a—iman utterance of the word, and thus there
is a relatively high likelihood that a user intends input

supplied to be—the non-correction window aspects of the SIP

interface to be used for purposes other than input into the
correction window. On the other hand, the correction window
is being displayed as a result of specific user input

indicating a desire to correct one or more words, correction
mode is entered so that certain non-correction window inputs

will be directed to the correction window.

|
Function 1539 tests to see if the following set of
conditions is met: the SIP is in eme—at—a—timeone-at-a-time
mode, a correction window is shkewadisplayed, but the system

is not in correction mode. This is the state of affair s

which normally exists after each utterance of the word in
one—at—a—timeone-at-a-time mode. If they said conditions
exiségg-functions 1540 respense-responds to any of the
inputs above in FIGS. 13, 14, and 15 by confirming

recognition of the first choice in the correction window for

purposes of causing met—that choice to be been—

pfedaeeéintroduced;gzﬁ?as text output into the SIP buffer
and to the operating system for purposes of updating the

current language context for the recognition of one or more
subsequent words, for the purpose of providing data for &ke—
use in updating a—the language model, and for the purpose of

providing data for updating acoustic models. This enables a

user to confirm the prior recognition of the word in eme—at—
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a—timeone-at-a-time mode by any one of a large number of

inputs which can be used to also advance the recognition

process.

It should be appreciated that if the user is in ene—at—

a—timeone-at-a-time mode and generates inputs indicating a

desire to correct the word shown in a choice list, the SIP
will be sad-set to the correction mode, and subsequent input

during‘the continuation of that mode will not cause

operation of function 1540.

Function 1542 in FIG. 15 indicates the start of the
portion of the main response loop of the SIP progragzl which
relates to inputs ef-enty—be—received when E—g;corréééion
window is displayed. . This portioﬁ extends through the
remainder of FIG. 15 and all of FIGS. 16 and 17.

If the eseape—Escape but—imbutton 1210 of a correction
window shown in FIG. 12 is pressed, functions 1544 and 1546
cause the SIP program to exit the correction window without

changing the current selection.

If the deleteDelete button 1212 of the correction
window shown in FIG. 12 is pressed, functions 1548 and 1550
delete the current selection in the SIP buffer and samd-send
and output to the operating system, which causes a
corresponding change to be made téJ;ny text in the
application window whieh-correspondings to that in the SIP
buffer.

If the mew-New button 1214 shown in FIG. 12 is pressed, I
functions 1552 causes functions 1553 to 1556 to be
performed. Function 1553 deletes the current selection in
the SIP buffer corresponding to the correction window and
sends—and output to the operating system so as to cause a |

corresponding change to text in the application window.
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Function 1554 gets the recognition mode to the new utterance
default, which will normally be the large vocabulary
recognition mode, and can be set by the user to be a—te—
either a—continuous or discrete recognition mode—as—he—er—
she—desires. Function 1556 starts £e—SIP buffer recognition

using the current recognition duration mode and other

recognition settings. SIP buffer recognition is recognition
that —will—provides an input to the SIP buffer, according to
the operation of functions 1518 to 1538, described above.
(g
Figures—FIG. 16 continues the illustration of the
response of the main loop of the éIP program to input

received during the display of a correction window.

If the re-utterance buttoﬁ 1216 of FIG. 12 is pressed,
function 1660—andtel602 causes functions 1603 through +666—
and—eanl610 to be performed. Function 1603 sets the SIP
program to the correction mode if it is not currently in jikt.
This will happen if the correction window has been displasfzd
as a result of a discrete word reéognition in ene—at—oa—

timeone-at-a-time mode and the user responds by pressing a

button in the correction window, in this case the wxeRe-
utterance button, indicating an intention to use_ the
correction window for correction purposes. NegE§’function
1600—and—£or1604 sets the recognition mode toCthe current

recognition mode associated with r%/utterance recognltlon

Then function 1606 receives one or more utteranciﬁf&s
according to the current ¥eedyre-utterance recognition
duration mode and other recognition settings, including
vocabulary. Next function %666—and—a—atl608 adds the one or
more utterances—is received by function 1606 to the
utterance list for the correction window selectio%}_along
with an indication of the vocabulary mode at the time of
those utterance—ss, am—weatherand whether —aet—continuous
or discrete recognition is in effect. This causes the ethex

endsutterance list 2004 shown in FIGS. 24 #m—and 25 to have
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Then function I666—and-eanl6l0 calls &e—the
displayChoiceList routine of FIG. 22, described above. This
in turn will call began—the getChoiceseheiee—is function

described above thegardenregarding #% rIc. 23 and will
cause functions 2306 through 2336 to

perform reeaters—re-utterance recognition using the new

utterance list entry.

MMETQMWMW

1

I

}f the £ilter Filter button 1218 shown in FIG. 12 is
pressed, function 1612 of FIGS. 16 and cause functions 1613
to 1620 to be performed,f%iction 16134qﬁ§?enters the !
correction mode and?if the SIP program is not currently amds
it, as described above with regard to function 160@,é%§ition
1614 tests to see whether the curr?gg 33&9!&&%-&§-entry mode l
is a speech recognition mode and : causes function
1616 to start filter recognition and according to the
current filter recognition duration mode, and settingg. This
causes any input generated by such Eaggéyﬁ???an? to
be directed to the &he—cursor of the current filter string. ,
If on the other hand the current filter entry mode is an

NON ~SPEEHA" 1R 77
Lgntry window mode functions 1618 and 1620 call the
appropriate entry window. As describeq*égalow, in ghe
embodiment of the invention shown, these/entry window modes
correspond to a character recognition entry mode, a

handwriting recognition entry mode and a keyboard entry

mode.

If the user presses the werd—Word Ffexrm—Form button 1220
shown in FIG. 12, functions 1622 through 1624 te—cause the

correction mode to be entered if the SIP program is not
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currently in its, and cause the word form list routine of
FIG. 27 to be called for the current first choice word.
Until a user provides input to the correction window that
causes a redisplay of the correction window, the current
first choice will normally be the selection for which the
correction window has been called. This means that by
selecting one or more words in the SIP buffer and dm—by
pressing the werdfermWord Form button in the correction
window, a user can rapidly select a list of alternate forms

for any such a selection.
FiguxeFIG. 25 illustrates the function of the word form
list routine. If a correction window is already displayed
when it is:called, functions 2702 and 2704 treat the current
best choice as the selection for which the word form list

A

will be displayed. If the current selection is one word,
functions 2706 causes functions 2708 through 2714 to ke -
performed. If the current selection has. any homonym%:Z
function 2708 places them at the start of the word form
choice list. Nexéz/step 279@—aﬁé—eaﬂlg finds the root form

of the selected word, and function 2712 creates a list of

alternate grammatical forms for the word. Then function
. 2

2714 alphabetically orders all thegse grammatical forms in

the choice list after any homonyms, which may have been

&
added to the list by function 2708.

¥es—g£;_on the other hand, the selection is compoxised
of multiple words, function 2716 causes functions 2718
through functions 2728 to be performed. Function 2718 tesE;;
to see 4t—-if te—the selection has any spaces between its
words. If so, function 2720 as—adds a copy of the selection
to the choice list, which has no such spaces between its
words, and function 2222 as—adds a copy of the selection

with the spaces replaced by hyphens. ngfpefieé—a%%he&gh—

Although not shown in FIG. 27, additional functions can be

performed to replace hyphens with spaces or with the absence
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of spaces. If the selection has multiple elements subject
to the same spelled/non-spelled transformation function,
2726 ads—adds a copy of the gselection and all prior choices
ﬁﬁ%ﬁ%%;transformationg_éé%?to the choice list. For example,
t¥his fer—example—will transform a series of Ne-number names

into a numerical equivalent, or reoccurrences of the word

"period" Imte—into a—corresponding punctuation marks. Ne§27

function 2728 alphabetically orders the choice list.

Once the choice list has been created either for a
single word or a multiword selection, function 2730 dlsplaxf
ig—-a correctlon‘w1ndow showing the selection as the first
choice, the filter cursor at the start of the first choice,
and a scrollable choice list and a scrollable list. In some
embodiments+ where the selection is alsingle word, the
filter of@which has a single sequehce of characters that
occurs in all its grémmatical forms, the filter cursor could
beypléced after that common sequence with the common

sequence indicated as an unambiguous filter string.

In some embodiments of the inventio%l{the word form
list provides Z—one single alphabetically ordered list of
optional word forms. In other embodimentgz.options can be
ordered in terms of frequency of use, or égééf—there could
be a first and a second alphabetically ordered choice list,

" with the first choice list containing a set of the most
commonly selected optional forms which will fit in the
correction window at one time, and the second list

containing less commonly used word forms.

As weuld will be demonstrated below, the word form list l
provides a very rapid way of correcting a very common type

of speech recognition error, that is-—a—&s, an error‘f%iLin I

which the first choice is a homonym of the desired word or

is an alternate grammatical form of it.
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s=THe foXlowing péxt ks A1l -Tee c»*??;;f/.-a'—d’
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If the user presses the eapitatizatien—Capitalization
key-button 1222 shown in FigureFIG. 12, functions 1626
through 1628 will enter the correction mode if the system is

currently not in it and will call the capitalized cycle

function for the correction window's current first choice.
The capitalized correction cycle will ‘cause a sequence of
one or more words which do not all have initial
capitalization to have initial capitalization of each word,
will cause a sequence of one or more words whiéh all have
initial capitalization to be changed to an all capitalized
form, and will cause a sequence of one or more words which
have an all capitalized form to bé changed to an all lower
case form. By repeatedly pressing the ecapitaiized—

Capitalization button, a user can rapidly select between

these forms.

If the user selects the play—Play button 1224 shown in
Figure—FIG. 12, functions 1630 and 1632 cause an audio
playback of the first entry in the utterance list associated
with the correction window's associated selection, if any
such entry exists. This enables a user to hear exactly what
was spoken with regard to a mis-recognized sequence of one
or more words. Although not shown, the preferred
embodiments enables a user to select a setting which |
automatically causes such audio to be plawed automatically

when a correction window is first displayed. ‘

g
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1f the add-Add werd—Word button 1226 shown in
FigureFIG. 12 is pressed when it is not displayed in a
grayed state, function 1634 and 1636 call a dialog box whieh
that allows a user to enter the current first choice word
into either the active or backup vocabulary. In this
particular embodiments of the SIP recognizer, the system

uses a subset of its total vocabulary as the active

vocabulary that is available for recognition during the

nérmal recognition using the large vocabulafy mode.

Function 1636 allows a user to make a word that is normally

. in the backup tet—vocabulary part of the active vocabulary. |
It also allows Fhe user to add a word that is in neither
vocabulary but which has been spelled in the first choice
window by use of alphabetic input - to be added to either the l
active or backup vocabulary. It should be appreciated that

in other embodiments of the invention having greater

hardware resources’,, there would be no need for distinction |

between an active and a backup vocabulary.

The add-Add werd—Word button 1226 will only be in a I

non-grayed state when the first choice word is not currently

in the active vocabulary. This provides an indication to
the user that he or she may want to add the first choice to |

either the active or backup vocabulary.

If the user selects the eheek—Check button 1228 shown
in Pigure—FIG. 12, functions 1638 through 1648 £e—remove the
current correction window and output its first choice to the
SIP buffer and feed #t—to the operating system a sequence of

keystrokes necessary to make a corresponding change to text

in the application window.

If the user taps one of the choices 1230 shown in the
correction window of Figure FIG. 12, functions 1650 through
1653 remove the current correction window, and output the

selected choice to the SIP buffer and feed the operating
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system a sequence of keystrokes necessary to make the

corregponding change in the application window.

CApICE
! If the user taps on one of the cheice—addedCoieer Bdit

%buttons 1232 shown in Figure FIG. 12, function 1654
causes functions 1656 through 1658 to be performed.

Function 1656 changes to correction mode if the system is

not already currently in it. Function 1656 makes the choice
associated with the tapped eheiee—addedChoice Edit button to

be the first choice and to be the current filter string,

then function 1658 calls the disp}ayChoiceList with a new
filter string. As will be described below, this enables a
user to selected a choice word or sequence of words as the
current filter string and then to =added—edit that filter
string, normally by deleting aﬁy characters from dtts—its

end which disagree with the desired word.

If the user drags across one or more initial characters
of any choice, including the first choice, functions 1664
through 1666 change the system to'correction mode if it is
not in it, and call the displayChoiceList with the dragged
choice added to the choice list and with the dragged initial
portion of the choice as the filter string. These functions
allow a user to indicate that a current choice is not the
desired first choice but that a—the dragged initial portion l

of it should be used as a filter to help find the desired

choice.

The—FigureFIG. 17 provides the final continuation of ‘
the list of functions which the SIP recognizer makes in

response to correction window input.

If the user drags across the ending of a choice,
including the first choice, functions 1702 and 1704+ enter l
the correction mode if the system is currently not already

in it, and call a—displayChoiceList with the partially I
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dragged choice added to the met-notChoicelisteheiece—tist and

with the undragged initial portion of the choice as the

filter string.

If the user drags across two choices in the choice
list, functions 1706 through 1708 enter the correction mode
if the system is not currently in it, and call s—the
dlsplayCh01ceLlst with the two choices added to the

notCh01ceL1stﬁe%—ehe&ee—%&s% and with the two choices as the
beginning and ending words in the definition of the current

filter range.

+

If the user taps between characters on the first
choice, functions 1710 through 1712+ enters the correction
mode if the SIP is not already in it, and move & the filter
cursor to the tapped location. No call is made to
displayChoiceList at this time because the user has not yet

made ény change to the filter.

If the user enters a backspace by pressing the
backspaee—Backspace button 1116 when in correction mode, as
described above with regard to function 1334 of Figure-FIG.
13, function 1714 causes functions 1718 through 1720 to be
performed. Function 1718 calls the filter edit routine of

Figurels—FIGS. 28 and 29 when a backspace is input.

As will be illustrated with regard to Figure—FIG. 28,
the filter edit routine 2800 is designed to give a—the user

aﬂaﬁiﬁg—éegfee—efyé%%flexibility in the editing of a filter

with a combination of unambiguous, ambiguous, and/or

ambiguous length filter elements.

This emtertaiming-routine % includes a function 2802, |
a test to see if there are any characters in the choice with

which it has been called before the current location of the I

filter cursor. If so, it causes functions 2804 to define
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the filter string with which the routine has been called as

the old filter string, and function 2806 makes the

characters in the choice with which the routine has been

‘called before the location of the filter cursor, the new

filter cursor, and all the characteré in that string to be

unambiguously defined. This enables a user to define any

part of a first choice because of the location of an edit to

be automatically confirmed as a correct filter character.

Next, the function 2807 tests to see if the input with
which the filter edits has—have been called is a backspace.
If so, it causes functions 2808 through 2812 to be
performed. Functions 2808 and 2810 delete the last
character of the new filter string if the filter cursor is a '
non-selection cursor. If the filter cursor ¢orresponds to a
selection of one or more characters in the current first
choice, these characters were already not to be included in
the new filter by the operation of function 2806 just
described. Then a—function 2812 clears the old filter
string because when the input to the filter edit is a
backspace it is assumed that no portions of the prior filter
to the right of the location of the backspace are intended
for future inclusion in the filter. This deletes any
ambiguous as well as unambiguous elements in the filter
string which might have been previously to the right of the

location of the filter cursor.

If the input with which the filter edits routine is
called is one or more unambiguous characters, functions 2814
and 2816 add the one or more unambiguous characters to the

end of the new filter string.

If the input to the filter edit routine is a sequence
of one or more ambiguous characters of fixed length,

function 2818 and function 2820 place an element
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representing each ambiguous character in the sequence at the

end of the new filter.

If the input to the filter edit routine is an ambiguous
length ambiguecuselement T—imput— function 28%;~fauses
functions 2824 through 2832 to be performed. Function 2824

selects the best-—scoring sequence of letters associated

with the ambiguous input, which, if added to the prior
unambiguous part of the filter, would correépond to all or
an initial part of a vocabulary word. It should be
remembered that when this function is performed, all of the
prior poftions of the new filter string will have been
confirmed by the operation of function 2806, described
above. Next, function 2826 tests to see if there are]any
sequences selected by function 2824 above a certain minimum
score. If so, +—it will cause function 2828 to select the
best-—scoring letters sequences independent of vocabulary.
This is done because if the condition of the test in
function 2826 is met, it indicates that the ambiguous filter
is being used to spell out a vocabulary word. Next,
functions 2830 and 2832 associate the character seqguences
selected by the operation of functions 2824 through function
2828 with a new ambiguous filter element, and they add that
new ambiguous filter element to the end of the new filter

string.

Next, a loop 2834 is performed for each filter element
in the old filter string. This loop +s—cemprised—
efcomprises the functions 2836 through 2850 shown in the
remainder of Figure-FIG. 28 and the functions 2900 through
2922 shown in Figure—FIG. 29.

If the current old filter string element of the loop
2834 is an ambiguous, fixed length element that extends
beyond a new fixed length element which has been added to

the new filter string by functions 2814 through 2820,
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functions 2836 and 2838 add the old element to the end of

the new filter string if it extends beyond those new

elements. This is done because editing of a filter string

other than by use of the baekspaee—Backspace button does not
delete previously entered filter information whieh—that

corresponds to part of the prior filter to the right of the

new edit.

If the current old element of the loop 2834 is an
ambiguous, fixed length element that extends beyond some
sequences in a new ambiguous length element that has been
added to the end of the new filter string by operation of
functions 2822 through 2832, function 2840 causes functions

2842 through 2850 to be performed. Function 2842 performs a

loop for each character sequence represented by the new
ambiguous length element that has been added to the filter
string. The loop performed for each such character
sequence of the new ambiguous length element includes a loop
2844 performed for each character sequence which agrees with
the current old ambiguous fixed léngth element of the loop
2834. This inner loop 2844 includes a function 2846, which
test to see if the old element matches and extends beyond
the current sequence in the new element. If so, function
2848 ads—adds to the list of character sequences represented
by the new ambiguous length element a new sequence of
characters corresponding to the current sequence from the
new element plus the portion of the sequence from the old
element that extends beyond that current sequence from the

new element.

If the cﬁrrent old element is an ambiguous length
element that contains any character sequences that extend
beyond a new fixed length element that has been added to the
new filter, function 2900 of Figure—FIG. 29 causes functions
2902 through 2910 to be performed.
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Function 2902 is a loop which is performed for each
sequence represented by the old ambiguous length element.
It is ecomprised—composed of a test 2904 that checks to see
if that—-the current sequence from the old element matches
and extends beyond the new fixed length element. If so,
function 2906 creates a new character seguence corresponding
to that extension from the old element that extends beyond
the new. After this loop has been completeé/)a function
2908 tests to see if any new sequences havexﬁéen created by
the function 2906, and if so, they cause function 2910 to
add that new ambiguous length element to the end of the new
filter, after tbe new element. This new ambiguous length
element represents the possibility of each of the sequences
created by function 2906. Preferably a probability score is
associated with each such new sequencé based on the relative
probability scores of each of the character sequences which
were found by the loop 2902 to match the current new fixed

1ength element.

If the current old element is an ambiguous length
element that has some character sequences that extend beyond
some character sequences in a new ambiguous length element / |
function 2912 causes functions 2914 through 2920 to be <
performed. Function 2914 is a loop that is performed for
each character sequence in the new ambiguous length element.
It is eemprised-composed of an inner loop 2916 which is
performed for each character sequence in the old ambiguous
length element. This }QPer loop is <cemprised—composed of

functions 2918 and 2920, which test to see if the character

sequence from the old element matches and extends beyond the

current character sequence from the new element. If so,
they associate with the new ambiguous length element, a new
character sequence corresponding to the current sequence
from the new element plué the extension from the current old

element character sequence.
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Once all the functions in the loop 2834 are completed,
function 2924 returns from the call to filter edit with the

new filter string which has been created by that call.

It should be appreciated that in many embodiments of
various aspects of the invention a different and often more
simple filter-editing scheme can be used. But it should be
appreciated that one of the major advantages of the filter
edit scheme shown in Figures—FIGS. 28 and 29 is that it
enables one to enter an ambiguous filter quickly, such as by
continuous letter recognition, and then to subsequently edit
it by more reliable alphabetic enéry modes, or even by
subsequent continuous letter recognition. For example, this
scheme would allow a filter entered by the continuous letter
recognition to be all or partiélly replaced by input from
discrete letter recognition, ICA word recognition, or even
handwriting recognition. Under this schemé, when a user
edits an earlier part of the filter string, the information
contained in the latter part of the filter string is not
destroyed unless the user indicatés such an intent, which in

the embodiment shown is by use of the backspace character.

Returning now to Riegure—FIG. 17, when the call to
filter edit in function 1718 returns, function 1724 calls —=&
displayChoicelList for the selection with the new filter

string that has been returned by the call to filter edit.

Whenever filtering input is received, either by the
results of recognition performed in response to the pressing
of the filter key described above with regard to function
1612 of —FigureFIG. 16, or by any other means, functions
1722 through 1738 are performed.

Function 1724 tests to see if the system is in eme—at—=

£imeone-at-a-time recognition mode and if the filter input

has been produced by speech recognition. If so, it causes
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functions 1726 to 1730 to be performed. Function 1726 tests
to see if a filter character choice window, such as window
3906 shown in Pigure—FIG. 39, is currently disp1a§§@. If
so, function 1728 closes that filter choice windowtgnd
function 1730 calls filter edit with the first choice filter
character as input. This causes all previous characters in
the filter string to be treated as an unambiguously defined
filter sequence. Regardless of the outcome of the test of
fﬁnction 1726, a function 1732 calls filter‘edit for the new
filter input which is causing operation of function 1722 and
the functions listed below it. Fhan-Then, function 1734
calls displayChoiceList for the current selection and the
new filter striﬁg. Then, if the system is in the-ene—at—a—
£imeone-at-a-time mode, functions 1736 and 1738 call 'the
filter character choice routine With‘the filter String
returned by filter edit and with the newly recognized filter

input character as the selected filter character.

Figure—FIG. 30 illustrates the operation of the filter
character choice subroutine 3000. It includes a function
3002 which tests to see if the selected filter character
with which the routine has been called corresponds to an
-either an ambiguous character or an unambiguous character in
the current filter string having multiple best choice
characters associated with it. If this is the case, function
3004 sets a filter character choice list equal to all
characters associated with that character. If the number of
characters is more than will fit on the filter character
choice list at one time, the choice list can have scrolling
buttons to enable the user to see such additional
characters. Preferably the choices are displayed in
alphabetical order to make it easier for the user to more |
rapidly scan for a desired character. The filter character
choice routine of Pigure—FIG. 30 also includes a function |
3006 which tests to see if the selected filter character

corresponds to a character of an ambiguous length filter



WO 2004/023455 PCT/US2002/028590

-59.
string element in the current filter string. If so, it

caugeg functions 3008 through 3014 to be performed.
Function 3008 tests to see if the selected filter character
is the first character of the ambiguous length element. If
so, function 3010 sets the filter character choice list
equal to all the first characters in any of the ambiguous
element’s associated character sequences. If the selected |
filter character does not correspond to the first character

of the ambiguous length elemeﬁEZ?functions 3012 and 3014 set |
the filter character choice lfég equal to all characters in
any character sequences represented by the ambiguéas element
that are preceded by the same chafacters as 4s—in the
selected filter character in the current first choice.

Once+~ either functions 3002 and 3004 or functions 3006
though 3014 have created a filfer character choice list,
function 3016 displays that choice list in a window, such as

the window 3906 shown in PFigure—FIG. 39

If the SIP program receives a selection by a user of a
filter character choice in a filter character choice window,
function 1740 causes functions 1742 through 1746 to be
performed. Function 1742 closes the filter choice window in
which such a selection #s—has been made. Function 1744 |
calls the filter edit function for the current filter string
with the character thatwhiek has been selected in the filter !
choice window as the new input. Then function 1746 calls
the displayChoiceList routine with the new filter string

returned by filter edit.

If a drag upward from a character in a filter string,
of the type shown in the correction window-ts 4526 and 4538
of Pigure-FIG. 45, function 1747 causes functions 1748
through 1750 to be performed. Function 1748 calls the filter
character choice routine for the character which has been
dragged upon, which causes a filter character choice window

to be generated for it if there are any other character
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choices associated with that character. If the drag is

released over a filter choice character in this window,

function 1749 generates a selection of the filter character

choice over which the release takes place. Thus it causes

the operation of the functions 1740 through 1746 which have

just been described. If the drag is released other than on o
a choice in the filter character choice window, function

1750 closes the filter choice window.

If a re-utterance is received other than by pressing of
the reRe-utterance button, as described above with regard to
functions 1602 and 1610, such as by pressing the Ztarge-Large
veeab&}afy;Vocabulary button or the mame—Name wvoeabulary—
Vocabulary button during correction mode, as described above

with regard to functions 1350, 1356 and 1414 and 1416 of

FIG—+s 13 and 14, respectively, function 1752 of Figure-FIG. .

17 causes functions 1754 and/-1756 to be performed. ;;>
Function 1754 adds any such new utterance to the correction
window's selections utterance 1is£2_and function 1756 calls

the displayed—ehoiece—listdisplayCheicelist routine for the

selection so as to perform re-recognition using the new

utterance.

Turning now to Figures—FIGS. 31 through 41, we will I

provide an illustration of how the user interface which has

just been described can be used to dictate a sequence of

text. In this particular sequence, the interface is
illustrated as being in the eme—at—a—timeone-at-a-time mode, ‘
which is a discrete recognition mode that causes a

correction window with a choice list to be displayed every

time a discrete utterance is recognized.
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In Pigure—FIG. 31, numeral 3100 points to the
screernshot of the PDA screen showing the user tapping the
Talk button 1102 to ceomments—commence dictation starting in
a new linguistic context. As indicated by the highlighting
of the faxrge—-Large veeaba%a%y—Vocabﬁlary button 1132, the
SIP recognizer is in the large vocabulary mode. The

sequence of separated dots on the Ceontinuous/Ddiscrete

button 1134 indicates that the recognizer is in a discrete
recognition mode. It is assumed the SIP is in the Press And
Click To End Of Utterance Recognition duration mode
described with regard to numerals 1810 to 1816 of FEigure—
FIG. 18. As a resulgg the click of the Talk button causes
recognition to take place until the end of the next
utterance.' Numeral 3102 represents an utterance by the user
of the word "thisl.)/Numeral 3104 points to an image of the
screen of the PDA after a response to this utterance by
placing the recognized text 3106 in the SIP text window
1104, outputting this text to the application window 1106,
and by displaying a correction window 1200 which includes
the recognized word ip the first Ehoice window 1202‘and a

first choice list 1208.

In the example of Figure-FIG. 31, the user taps the
capitatized—Capitalization button 1222 as pointed to buy-by
the numeral 3108. This causes the PDA screen to have the
appearance pointed to by —3110 in which the current first

choice and the text output in the SIP buffer and the

application window is changed to having initial

capitalization.

In the example the user clicks the ‘eentinmueContinue
button 1104 as pointed to by numeral 3102 and than utters
the word "is" as pointed to by &henumeral 3114. In the

example, it is assumed this utterance is mis s-recognized as
the word "its" causing the PDA screen to have the appearance

pointed to by numeral 3116, in which a new correction window
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1200 is displayed having the miss-recognized word as its - |

first choice 3118 and a new choice list for that recognition

1208.

Figure—FIG. 32 represents a continuation of this I
example, in which the user clicks the choice word "is" 3200
in the image pointed to by numeral 3202. This causes the
PDA screen to have the appearance indicated by the numeral
3é04 in which the correction window has beeﬁ removed, and
corrected text appears in both as—the SIP buffer window and

the application window.

In the scréenshot pointed to by numeral 3206 the user
is shown tapping the letter name vocabulary button 1130,
which changes the current recognition mode to the letter
name vocabulary as is indicated by the highlighting of the
button 1130. As is indicated above with regard to functions
1410 and 1412, the tapping of this button commences speech
recognition according to the current recognition duration
mode. This causes the system to recognize the subsequent

utterance of the letter name "e" as pointed to by numeral

3208

In order to emphasize the ability of the present
interface to quickly correct recognition mistakes, the
example assumes that the system miss-recognizes this letter
as the letter "p" 321£;Las indicated by the correction
window that is displayed in eme—at—a—timeone-at-a-time mode
in response to the utterance 3208. As can be seen in the

correction window pointed to by 3210, the correct letter "e"

is, however, one of the choices shown in the correction

window. In the view of the correction window pointed to by
‘numeral 3214, the user taps on the choice 3212, which causes
the PDA screen to have the appearance pointed to by numeral
3216 in which the correct letter is entered both in the SIP

buffer and the application window.
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Pigure—FIG. 33 illustrates a continuation of this I
example, in which the user taps on the Punctuation
Vocabulary key-button 11,024 as indicated in the screenshot I
pointed to by button 11,024. This starts utterance
recognition causing the utterance of the word "period"
pointed to by the numeral 3300, which changes the
recognition vocabulary to t nctuation vocabulary as
indicated by thé highlightin . umeral 3302 to give rise to
the correction s%%aiﬂé%irgointed to by 3304 in which the
punctuation mark "." is shown in the first choice window
followed by that punctuation mark:s name to make it easier

for the user to recognize.

Since, in the example, this is the correct recognition,
the user confirms it and starts recognition of a new
utterance using the letter name vocabulary by pressing the
button 1130, as shown in the screenshot numeral 3306, and
saying the utterance 3308 of the letter "1l|'"() This process
of entering letters followed by périods is repeated until
the PDA screen has thé appearance shown by numeral 3312. At
this point it is assumed the user drags across the text "e.
4#l. v. 1. s." as shown in the screenshot 3314 which causes |
that text to be selected and which causes the correctign
window 1200 in the screenshot 3400 near the upper lefz;pand
corner of Figure-FIG. 34 to be displayed. Since it is I
assumed that the selected text string is not in the current
vocabulary, there are no alternate choices displayed in this
choice list. 1In the view of the correction window pointed
to by 3402, the user taps the Word Form button 1220, which
calls the word form list routine described above with regard
to Pigure—FIG. 27. Since the selected text string includes
spaces, it is treated as a multiple -—word selection causing
the portion of the routine shown in Figure—FIG. 27
illustrated by functions 2716 through 2728 to be performed.
This includes a choice list such as that pointed to by 3404
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including a choice 3406 in which the spaces have been

removed from the correction window's selection. In the

example, the user taps the Edit button 1232 next to the

closest choice 3406. As indicated in the view of the

correction window pointed to by numeral 3410, this causes |

the choice 3406 to be selected as the first<éhoice, as

indicated in the view\ofw e correction window pointed to by

3412. Tthe user taps 5%~— e eapitalized—Capitalization I
button 1222 until the first choice becomes all capitalized

at which point the correction window has the appearance
indicated in the screenshot 3414. At this point the user
clicks on the Punctuation Vocabulary button 1124 as pointed
to by 3416 and éays the utterance "comma" pointed to by
3418. In the example it is assumed that this utterance is
correctly recognized causing a correcfion window 1200
pointed to by the numeral 3420 to be displayed and the

former first choice "e.il.v.i.s." to be outputted as text.

Figure—FIG. 35 is a continuation of this example. 1In
it, it is assumed that the user clicks the Large Vocabulary
button as indicated by numeral 3500, and then says the

utterance "the" 3502. This causes the correction window

3504 to be displayed. The user responds by confirming th is
recognition by again pressing the large vocabulary button as
indicated by 3506 and saying the utterance "embedded"
pointed to by 3508. In the example, this causes the
correction window 3510 to be displayed in which the
utterance has been miss-recognized as the word "imbedded"
and in which the desired word is not shown on the first
choice list. Starting at this point, as is indicated by the
comment 3512, a plurality of different correction options

will be illustrated.

Figure—FIG. 36 illustrates the correction option of l
scrolling through the first and second choice list

associated with the miss-recognition. In the view of the |
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correction window pointed to by 3604, the user shown tapping
the page down scroll button 3600 in the scroll bar 3602 of
the correction window causes the first choice list 3603 to
be replaced by the first screenful* of the second choice
list 3605 as indicated in the view of the correction window
3606. As can be seen in this view, the glide bar 3608 of
the correction window has moved down below a horizontal bar
3609, which defines the position in the scroll bar
asgociated with the end of the first choice list. 1In the
example, the desired word is not in the portion of the
alphabetically ordered second cho%ce list shown in view
3606, and thus the user presses the Page Down button of the
scroll bar as indicated by 3610 .+ T&his causes the
correction window to have the appearance shown in view 3612
in which a new screenfull of aiphabetiéally listed choices
is shown. In the example, the desired:word "embedded" is

shown on this choice list as is indicated by the 3616. 1In

the example, the user clicks on this choice button 3619
associated with this desired choice as shown in the view of
the correction window pointed to ﬁy 3618. This causes the
correction window to have the view pointed to by 3620 in
which this choice is displayed in the first choice window.
In the example, the user taps the Capitalized button as
pointed to by numeral 3622 which causes this first choice to

have initial am—capitalization as shown in the screenshot

3624.

Thus it can be seen that the SIP user interface
provides a rapid way to allow a user to select from among a
relatively large number of recognition choices. 1In the
embodiment shown, the first choice list is ceomprised—
composed of up to six choices, and the second choice list
can include up to three additional screens of up to 18
additional choices. Since the choices are arranged

alphabetically and since all four screens can be viewed in
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less than a second, this enables the user to select from

among up to 24 choices extremely—Efastvery quickly. I

Figure—FIG. 37 illustrates the method of filtering- I
choices by dragging across an initial part of a choice, as
has been described above with regard to functions 1664
through 1666 of FigureFIG. 16. In the example of this;§§
prefigure~ it is assumed that the first choice list includes
a.choice 3702 shown in the view of the corréction window
pointed to by 370&2 which includes the first six characters
of the desired word "embedded". As his illustrated in the
correction windgw 3704& the user drags across these initial
six letters and the system responds by displaying a new

correction window limited to recognition candidates that

start with an unambiguous filter corresponding to the six
characters, as is displayed in the screenshot 3706. In this
screenshot the desired word is the first choice and the
first six unambiguously confirmed letters of the first
choice are shown highlighted as indicated by the box 3708,

and the filter cursor 3710 is also illustrated.

Figure—FIG. 38 illustrates the method of filtering '
choices by dragging across two choices in the choice list
that has been described above with regard to functions 1706
through 1708 of Figure—FIG. 17. In this example, the |
correction window 3800 displays the desired choice
1embedded" as it occurs alphabetically between the two
displayed numeral 3802 and 3804. As shown in the view 3806,
the user indicates that the desired word falls in this range
of the alphabet by dragging across these two choices. This
causes a new correction window to be displayed in which the
possible choices are limited to words which occur in the
selected range of the alphabet, as indicated by the
screenshot 3808. In this example, it is assumed that the
desired word is selected as a first choice and as a result

of the filtering caused by the selection shown in 3806. In
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this screenshot the portion of the first choice which forms

an initial portion of the two choices selected in the view

3806 is indicated as unambiguously confirmed portion of the

filter ’?AJ;géELBSlO and the filter cursor 3812 is placed

after that confirmed filter portion.

Pigure—FIG. 39 illustrates a method in which alphabetic
filtering is used in ene—at-a—timeone-at-a-time mode to help
select the desired word choice. In this example, the user

presses the Filter button as indicated in the correction

window view 3900. It is assumed Fhat the default filter
vocabulary is the letter named-name vocabulary. Pressing I
the Filter button starts speech recognition for the next
utterance and . .the user says thg letter "e" as indicated by
3902. This causes the correction window 3904 to be shown in
which it is assumed, that the filter character has been mi§j¢.
recognized as in "pkﬁ In the embodiment shown, in ene—at—a—
simeone-at-a-time mode, alphabetic input also has a choice

list displayed for its recognition. In this case, it is a
filter character choice list windbw 3906 of the type
described above with fegard to the filter character choice
subroutine of Figure—FIG. 30. In the example, the user |
selects the desired filtering character, the letter "4Lﬂ as
shown in the view 3908, which causes a new correction window
3900 to be displayed. 1In the example, the user decides to
enter an additional filtering letter by again pressing the
Filter button as shown in the view 3912, and then says the
utterance "m39%4" 3914. This causes the correction window
3916 to be displayed, which displays the filter character
choice window 3918. In this correction window, the
filtering character has been correctly recognized and the
user could either confirm it by speaking an additional
filtering character or by selecting the correct letter as is
shown in the window 3916. This confirmation of the desired
filtering character causes a new correction window to be

displayed with the filter strain "em" treated as an
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unambiguously confirmed filter's string. In the example

shown in screenshot 3920, this causes the desired word to be

recognized.

Figure-FIG. 40 illustrates a method of alphabetic
filtering with AlphaBravo, or ICA word, alphabetic spelling.
In the screenshot 4000, the user taps on the AlphaBravo
button 1128. This changes the alphabet to the ICA word
aiphabet, as described above by functions 1402 through 1408
of Figurel4FIG. 14. In this example, it is assumed that the
Display Alpha On Double Click variable has not been set.
Thus the function 1406 of Figurel4—FIG. 14 will display the
list of ICAa wora4s 4002 shown in the screenshot 4004 during
the pfess of the AlphaBravo button 1128. In the exadple,
the user eﬁters the ICA word "echof'/ Which represents the -
letter "e":fdllowed by a second pressihg out of the

AlphaBravo key as shown at 4008 and the utterance of a

second ICA word "Mike" which represents the letter "m". In

the example, the inputting of these two alphabetic filtering
characters successfully creates an unambiguous filter string
composed of the desired letters "em" and produces

recognition of the desired word, "embedded".

Figure—FIG. 41 illustrates a method in which the user
selects part of a choice as a filter and then uses
AlphaBravo spelling to complete the selection of a word
which is not in the system's vocabulary, in this case the

made up word "embedded".

In this example, the user is presented with the
correction window 4100 which includes one choice 4100, and
which includes the first six letters of his—the desired
word. As shown in the correction window 4104, the user
drags across these first six letters causing those letters
to be unambiguously confirmed characters of the current

filter string. This results in a correction window 4106.
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The screenshot 4108 shows the display of this correction
window in which the user drags from the filter button 1218
and releases on the Discrete/Continuous button 1134,
changing it from the discrete filter dictation mode to the
continuous filter dictation mode, aslis indicated by the
continuous line on that button shown in the screenshot 4108.
In screenshot 4110, the user presses the alpha button again
and says an utterance containing the following ICA words
"Echo, Delta, Echo, Sierra, Tango". This causes the current
filter sstring to correspond to the spelling of the desired
word. Since there are no words ip the vocabulary matching
this filter string, the filter string itself becomes the
first choice as is shown in the correction window 4114. 1In
the view of this window shown at 4116, the user taps on the
check button to indicate selection of the first choice,

causing the PDA screen to have the appearance shown at 4108 .

END OF JW EDITS IN THIS VERSION
i
(Excepting those made by global search & replace)

======DRAGON—PAD" 4

Eiga;igfﬁz through 44 demonstrate the dictation,
recognition, and correction of continuous speech. In the -
screenshot 4200 the user clicks the(alear button 1112 <;;Ei
descri?g&gabove with regard to functions 1310 through 1314

.

of Figure 13. This causes the text in the SIP buffer 1104
to be cleared without causing any associated change with the
corresponding text in the application window 11064as is
indicated by the screenshot 4204. In the screenshot 4204
the user clicks the Gbntinuous/@)screte button 113%)which

cauges 1t to change from discrete recognition indicated on
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the button by a sequence of dots in the screenshot 4002 to
do a continuous line shown in screenshot 4204. This starts
speech recognition according to the current recognition
duration mode, and the user says a continuous utterance of
the following words "large vocabulary interface system from
voice signal technologies period"/]as indicated by numeral IR
4206. The system responds by recdognizing this utterance and _J%t:

placing a recognized text in the SIP buffer&104'and through
ow 1106, as

the operating system to the application win
shown in the screenshot 4208. Because the recognized text
is slightly more than fits within the SIP window at_ one
time, the user scrolls in the SIP window as shown a numexral
4210 and then taps on the word nyvocabularies" 4214f’/to
cause functions 1436 through 1438 of Eiggié 14 to select

that word and generate a correction window for it. In

response the correction window 4216 is' displayed. 1In the | ;)
example the desiredjéggag nyvocabularyl 4218 is on the choice )

1ist of this correction window and ifl the view of the
correction window 4220 user taps on this word to cause it to
be selecte@ﬁwhich will replace the word t"vocabularies" in
both the SIP buffer in the application window with that
selected word. A

Continuing now in E;glg;‘43, this correction is shown
by the screenshot 4300. In the example, the user selects
the four mistaken words "enter faces men rum" by dragging
across them as indicated in view 4302. This causes
functions 1502 and 1504 to display a choice window with the
dragged words as the selection, as is indicated by the view

4304.

GL
Eé;gée 44 illus;i?&es how the correction window shown
at the bottom of Fégﬂfe-43 can be corrected by a combination

of horizontal and vertical scrolling of the correction
window and choices that are displayed in it. Numeral 4400

points to a view of the same correction window shown at 4304
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in Fd 43. 1In itjnot only (ig) a vertical scroll bar 4602

that is displayed buf also a horizontal scroll bar 4402 in
this v1ewb—E£e user éiown tapping the page down button 3006
‘ in the vertical scroll baﬁpwhlch cauges the portion of thﬁ\
choice list displayed to m&ve from the display of the one -
page alphabetically ordered first choice list shown in tﬁg/L/
view 4400 to the first page of the second alphabetically
ordered choice list shown in the view 4404. In the example
none of the recognition candidates in this portion of the
second choice list start with a character sequence matching
the \desired recognition output, wpich is "interface system
fro;*f7 Thus the user again taps the page down scroll button
3600 as is indicated by numeral 4408. This causes the
correctioniwindow to have the appearance shown at 4410 in
which two of the displayed choices 4412 stafl with a
character sequence matching the desired recognltlon output.
In order to see if the ending of these recognition A
candidates matched the desired output the user scrolls like
word on the horizontal scroll bar 4402 as shown at 4414.
This allows the user to see thatlthe choice 4418 matches the
degired output. As is shown at is 4420, the user taps on‘
this choice and causes it to be inserted into the dictated
text both in the SIP window 1104EQE the application window
1106 as is shown in the screenshot 4422.
—)(\6’ »\o‘-«’

Ftgure 45 illustrates the use of an ambiguous filter
created by the recognltlonféf continuously spoken letter
names and edited by filter character choice windows can be
used to rapidly correct an erroneous dictation. In this
example, the user presses the talk button 1102 as shown at
4500 and then utters the word "trouble" as indicated at
4502. In the example it is assumed that this utterance is
migggyecognized as the word "treble" as indicated at 4504.

In the example, the user taps on the word "treQ}e"
indicated 450§Awhich causﬁs the correction window shown at

theL .
4508 to be shown. Samds the desired word is not shown as
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any of the choices the user caps the filter button 1218 as

shown at 4510 and makes a continuous utterance 4512
containing the names of each of the letters in the degsired
word "troublz&/7 In this example it is assumed that the
filter recognition mode is set to include continuous letter
name recognition.

In the example the system responds to recognition of
the utterance 4512 by displaying the choice list 4518. In
this example it is assumed that the result 6f the
recognition of thjs utterance is to cause a filter strain to
be created wirtcir is compxised of one ambiguous length
element. As has been described above with regard to
fuﬁctioné 2644 £hrough 2652, an ambiguous length filter
element allows any recognition candidate€;%£;; contains in
Ehe corresponding portion of its ipitial character sequence
one of tﬁe character sequences are represented by that
ambiguous element. In the correction window 4518 the
portion of the first choice word 4519 that corresponds to an
ambiguous filter element is indicated by the ambiguous F
filter indicator 4520. Since the filter usescg%biguous
element, the choice list displayed contains best scoring
recognition candidates that start with different initial
character sequences including ones with length less than the
portion of the first choice whézgwggrresponds to a matching

character sequence represented by the ambiguous element.

In the example, the user drags upward from the first
character of the first choice, which causes operation of
functions 1747 through 1750 described above with regard to

17. This causes a filter choice window 4526 to be
display. —As shown in the correction window 4524, the user
drags up to the initial desired character/ the letter "t%ﬁ?
and releases the drag at that location which causes
functions 1749 and 1740 through 1746 e performed. These
close the filter choice window,(Eé&£:§§£§§2>added with the

selected character as an unambiguous correction to the prior
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ambiguous filter elementsand causes a new correction window

to be displayed with theynew filter as is indicated at 4528.
As is shown in this correction window the first choice 4530
is shown with amé-an unambiguous filter indicator 4532 for
its first letter "t" and an ambiguoué filter indicator 4534
for its remaining characters. Next s is shown in the view
of the same correction window shown at 453 he user drags
upward from the fifth letter "p" of the qﬂgiiirst choic
which causes a new correction window 4538 to be displax&
When the user releases this drag on the character "p" that
causes that character and all the'characters that preceded
in the first choice to be defined unambiguously in the
current filter strainythis is indicated in the new
correction window 454§§which-is'shown as a result of the
gselection in which tth;irst choice 4542 is the desired
word, and the unambiguous portion of the filter,.is indicated
by the unambiguous filter indicator 4544 iﬁiigig,remaining
portion of the ambiguous filter element, t#I@T stays in the
filter string by operations of functions 2900 through 2910

1
as shown in F4 +29.

6.
FIgures 46 illustrates that the SIP recognizer allows
the user to also input text and filtering information by use
of a character ricognizer similar to the character

recognizer ; comes standard with that Windows CE

operating system.

As shown in the screenshot 4600 of this figure, if the
user drags up from the function key functions 1428 and 1430
of Eég;lé 14 it will display a punch and menu 4602 and if
the user releases on the menu's character recognitiQn g?try
4604 the character recognition mode described in Fi 47
will be turned on. ‘

As shown in Rigawxe 47, this causes function 4702 to

display the character recognition window 4608, shown in
F&giﬁl 46, and then to enter an input loop 4704 which is
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repeated until the user selects to exit the window by

selecting another input option on the function menu 4602.
When in this loop, if the user touches the %}@racter
recognition window, function 4906 records vink" during the
continuation of such a touchpwhich records the motion if any
of the touch across the surf@le of the portion of the
displéﬁg'touch screen corresponding to the character
recognition window. If the user releases a touch in this
window, functions 4708 through 4714 are performed. Function
4710 performance character recognition on the "ink™"
currently in the window. Function 4712 clears the character
rz;zgg&§}on window, as indicated by the numégal 4610 in

ig 46. And function 4708 supplies the corresponding
recognized character to the SIP buffer and the operating

system.

1

Eégaﬁe‘48 illustrates that if the user selects the
handwriting recognition option in the function menu shown in
the screenshot 4600, a handwriting recognition entry window
4008 will be displayed in association with the SIP as is

shown in screenshot 4802.

The operation of the handwriting mode is provided in
Fig;;gp49. When this mode is entered function 4902 displays
the handwriting recognition window, and then a loop 4903 is
entered until the user selects to use another input option.
In this loop, if the user touches the handwriting
recognition window in anyplace other then the delete button
4804 shown in 4 48, khe motion if any during the touch
is recorded as'"'nk" by function 4904. If the user touches
down in the Qggzﬁ*button area 4806 shown in Ei 6'48
function 4905 causes functions 4906 through 4910 to be
performed. Function 4906 performs handwriting recognition
on any "ink" previously entered in the handwriting “

recognition window. Function 4908 supplies the recognized

output to the SIP buffer and the operating system, and

s
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function 4910 clears the recognition window.G;If the user

presses the lete button 4804 shown in Figuxe 48 functions
4912 and 4914 clear the recognition window of any "ink

It should be appreciated that the use of the
recognition button 4806 allows the user to both instruct the
system to recognize the "ink".fhaf was previously in the

R G AN
handw;%;ing recognition at +he -
the writing of a new word to be recognizé(
A
Pigure 50 shows the keypad SOOO/Which can also be

selected from the function menu. /

start

Having character recognition, handwriting recognition,
and keyboard input methodg rapidly available as part of the
speech recognition SIP i%j%;’often extremely advantageous
because it lets the user switch back and forth between these
different modes in a fraction of a second depending upon
which is most convenient at the current time. And it allows
the outputs of all of these modes' to be used in editing text

in the SIP buffer.

G-

As shown in -Fi 51, in one embodiment of the SIP
buffespif the user drags ug from the filter button 1218 a
window’5100 is display ! provides the user with optional

filter entry mode options. These include options of using a
1ettér-name speech recognition, AlphaBravo speech
recognition, character recognition, handwriting recognition,
and the keyboard window, as alternative methods of entering
filtering spellings. It also enables a user to select
whether any of the speech recognition modes are discrete or
continuous and whether the letter name recognition character
recognition and handwriting recognition entries are to be
treated as ambiguous in the filter string. Tzézdgser

interface enables the user to quickly select filter

entry mode which is appropriate for the current time and
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place. For example, in a quiet location where one does not
have to worry about offending people by speaking, g%ntlnuous
letter name recognition is often very useful. However, in a
location where there's a lot of noise, but a user feels that
speech would not be offensive to'hée7;;;ghbors, AlphaBravo
recognition might be more appropriate. In a location such
as a library where speaking might be offensive to others
silent filter entry methods such as character recognition,
héndwriting recognition or keyboard inpuyt might be wmore
appropriate. }
| f?{@.

Figure 52 provides an example of how character
recognition can’be quickly selected to filter a recognition.
5200 shows a portion of a correction w1ndow in which 'the
user has pressed the filter button and dragged up, causing
the fl%ter entry mode menu 5100 shown in Figure 51 to be
displayed, and then selected the character recognition
option. As is shown in screenshot 5202 this causes the
character recognition entry window 4608 to be displayed in a
location that allows the user to see the entire correction
window. In the screenshot 5202 the user has drawn the
character "e" and when he releases his stylxét from the
drawing of that character the letter "e" will be entered
into the filter stringacausing a correction window 5204 to
be displayed in the example(D he user than enters an
additional character "m" into the character recognition
window as indicated at 5206, and when he releases his
stylggi from the drawing of this letter the recognition of

the character "m" causes the filter string to include "e"

\/59\\and as shown at 5208.

F&éétggé3 starts with a partial screenshot 5300 where
the user has tapped and dragged up from the filter key 1218
to cause the display of the filter entry mode menu, and has
selected the handwriting option. This displays a screen

such as 5302 with a handwriting entry window 4800 displayed
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at a location that does not block a view of the correction
window. In the screenshot 5302 the user has handwritten in
a continuous,cursive script the letters "embed" and then is
————
about the RTB§T-C. button because recognition of those
‘ asls™ : '
ggffggﬁﬁrsé_ Once he tapped that button an ambiguous
I
filter string indicated by the ambiguous filter indicator
5304 is displayed in the first choice window corresponding
to the recognized_iiigacters as shown by the correction
window 5306. Rigur 54 shows how the user can use a keypad

window 5000 to enter alphabetic filtering information.
o~ G‘ !

Figure 55 illustrates how speech recognition can be
used to collect handwriting recognition. Screenshot 5500
shows a handwriting entry window 4800 displayed in a
position for entering text into the SIP buffer window 1104.
In this screenshot the user a§¢;:2t finishs writing a
word. Numerals 5502 through 5510 indicate the handwriting of
five additional words. The word in each of these vi !
started by a touchdown in thev*%?d6éEaEESE_ES’;;/ZiB::;::—_———/ng:—
recognition of the prior written word. Numeral 5512 points
to a handwriting regognition window where the user makes a
final tap on the.lrzgngutto to cause recognition of the
last handwritten word "speecl&C} In the example of
55, after this sequence of haﬁﬁwriting input has been
recognized, the SIP buffer window 1104 in the application
window 1106 had the appearance shown in the screenshot 5514
as indicated by 551%i) he user drags across the mii;;;/

recognized words "snack showern" This causes the correction

window 5518 to be shown. 1In the e
re-utterance button 1216 and dﬁ%cree iy ré;ptters the
desired words "much... sloweré/? By operation of a slightly
modified version of the "get" choices function described

-

above with regard to B4 23 this will cause the

p%e, the user taps the
1L A

recognition scores from recogn%zing the utterance 5520 to be

combined with %Ei>;ecognition results from combining the
handwritten 4xeet in the input pointed to by numerals 5504
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and 5506 to select a best scoring recognition candidate,

which in the case of the example is the desired words as

shown at numerals 5522.

It should also be appreciated that the user could have
pressed the new button in the correction window 5518 instead Co
of the ggyédd button,in which case the utterance 5520 would
have used the output‘of speech recognition to replace the
héndwriting outputs : ad been selected as shown at

5516.

As indicatgd in Eé;ii§?6, if the user had pressed the
filter button 1218 instead of thgggéoutterance button in the
correction window 5518, the user dbuld have used the épeech
recognition of a known word, such as fhe utterance 5600
shown in Ei e 56, to alphabetically filter the handwritiﬁg
recognition of the two words selected at 5516 in Figégé 55.

; é;%7 illustrates an alternate embodiment 5700 of
the SIP speech recognition interface in which there are two
separate top-level buttons 5702 and 5704 to select between
discrete and continuous speech recognition, respectively.
It will be appreciated that it is matter of design choice
which but§ﬁns are provided at the’%i&izlevel of a speech él‘ “qu<7gg
s

recognize¥s user interface. However, the ability to rapid

switch between the re rapid and more natural gcontinuous
speech recognition@ygérsus the more reliablq@/§§éhough more
halting and slow discrete speech recognition is something

can be very desirable, and in some embodiments

jﬁstifies the allocation of a separate top -level key for the

selection of discrete and continuous

recognition.

=========DRAGON PAD 5
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Eigure- 58 displays an alternate embodiment of the
display choice list ytine shown in P4 e 22. —WiEf*the
i except that it creates a single

e

scrollable score ordered dﬁaice list rather than the two

alphabetically ordered choice lists created by the routine

in F4 € 22. The only portions of its language that
differs from the language contained in Figure 22 is
underlined, with the exception of the fact that functions
2226 and 2228 have also been deleted in the version of the

routine shown in FEi 8.

=========DRAGON PAD 6

Eéééﬁé 6% through 74 displayed various mapping of a
bagic phone number keypad to functions that are used in
various modes or menus of the disclosed cell phone speech
recognition editor. The main pumbered phone key map ping in
the editor mode is shown in Figufe'67, i;tgé—68 sho&g’the
phone key portion of the entry mode menuswhich is selected
if the user presses the one key when in %he editor mode.
The entry mode menu is used to select among various text and
alphabetic entry modes available on the system. ; e 69
displays the functions that are available on the numerical
phone key pad when the user has a correction window
displayed, which can be fgaused from the editor mode by

pressing the "2" key. Fig&gé 70 displays the numerical

an edit menu selected by
L s ot >
pressing the &hT®e key

ode illustrated in
Figute 67. This menu is used to change the navigational

functions performed by pressing the navigation keys of the

phone key commaﬁgfuavallable ?;om

phone keypad. Ed e 71 illustrates a somewhat similar

correction navigation menu h displays navigational Lt
options available in the correction window by pressing the 1,
"3" key. In addition to changing navigational modes while 7Lf

in a correction window it also allows the user to vary the QWWWE%

function that is performed when a choice is selected.
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Rigure 72 illustrates the numerical phone key mapping
during a key Alpha mode, in which the pressing of a phone
key having letters associated with it will cause a prompt to
be shown on the cell phone display asking the user to say
the ICA word associated with the desired one of the sets of
letters associated with the pressed key. This mode ig

selected by double-clicking the "3" phone key when~ﬁﬁﬁ the

entry mode menu shown in Figure 68.
ys
\ e 73 shows a basic keys menu, which allows the
user to rapidlylselect from among a set of the most common
puhctuation and function keys used in text editing, or by
pressing the "1" key to see a menu that allows a selection
of less commonly used punctuation mafks. The basic keys
menu:is selected by pressing "gn in 'the editor mode
illustrated in Eﬁgﬁﬁ£§L67. Frgggg;74 illustrates the edit
option mengﬂwhich is selected by pressing "0" in the editor
shown in Ed 67. This contains a menu which allows a
user to perform basic tasks associated with use of the
editoxr whég%r;E; not available in the other modes or menus.

At the top of each of the numerical phone key mappings
shown in Féggigs 67 through 74 is a title bar that is shown

at the top of the cell phone display when that menu or

command list is shown. As can be seen fro ese figures

the title bar sg&?ﬁ“ﬁig&téﬁ%7, 69 and 72 sta£%; th the 2%
letters "Cmds" to indicate that the displayed options are
part of a commang list, wherifgs Fi&ires 68, 70, 71, 7%\and
74 have title barsssrwhi start with "MENU". This is used
to indicate a distinction between the command lists shown in
<§%é§¥gs 67, 6%m?nd 72 and the menus shown in the others of
these figures.x A command list displays commands which are
availablgq in a mode even when that command list is not
displa;gjiWhen in the editor mode associated with the

command list of 67 or the key Alpha mode associated with

\F6.
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Eigure 72, normally the text editor window will be displayed
even though the phone keys have the functional mappings
shown in those figures. Normally when in the correction
. window mode associated with the command list shown”in Figure
69, a correction window is sﬁ&pe on the cell phones display.

In all these modes, the user can access the command list to
see t%ﬁ current phone keyvmapping as is illustrated in ' <SL%
F%g;k¥ 75 by merely pressing the,ﬁénu kﬁ%?gigrz;_ggzgzgafto —
by the numerals 7500 in that figure. In the example shown

in P4 ‘g—75, a display screen 7502 shows a window of the '
editor mode before the pressing of the@gﬁmu button. When ()fV
the user pressesiﬂma&knu button Ehe first page of the
editor command list is shone ags indicated by 7504, the user
then has the option of sé%§$§é£§§ﬁp or down in the command

list to see not only the commands that are :ziZEEﬁzith the

numerical phone keys but also the commands : are mapped
with the meﬁdzgggziﬁ\égaﬁeggﬁﬁi§§¥g§§“shown in screen 7506
as well as theﬂhavigationail£§§z7%%k" and ﬂ%enu" ke as
shown in 7508 as~is-shown by screen 7510, if there are

additional options associated with the current mode at the

time the command 1ist‘is entered, they can also be sélected
from the command list by means of scrolling the highlight

gLLK:>7512 and using theA@OK@ ké@fg&?n the example shown in FTg&?iVGﬁ
75 a phone call indicator 7514 having the general shape of a
telephone handset is indicated at the left of each title bar
to indicate to the user that the cell phone is currently in
a telephone call. In this case extra functions are
available in the editor which allow the user €> quickly
select to mute the microphone of the cell found, to record
only audio from the user side of the phone conversation,and
to play the playback only to the user side of the phoné

conversation.

z========DRAGON PAD 7
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EigilggAEG through 78 pré%ide a more detailed
pseudocode description of the functions of the editor mode
than is shown by the mere command listings shown in Fxgﬁrégh
67 and 75. This pseudocode is represented as one input loop

7602 in which the editor responds to various user inputs.

If the user inputs one of the navigational commands
indicated by numeral 7603, by either pre831ng one of the
nav1gatlonal keys or speaking a correspondlng navigational
command, the functions invented under it as in Eigure 76 are

performed.

These inclﬁde a function,f 7604 that tests to see if the
ditor is currently in word/w;de nav1gatlona1 mode. 'This is
the most common mode of navigation in the editor, and it can
be quickly selected by pressing the "3" key twice from the
editor. The first press selects the navigational mode ménu
shown in FEi 70 and the second press selects the
. word/line navigational mode from that menu. If the editor
ig in word iine mode function 7606 through 7624 are

performed.

If the navigational input is a word-left or word-right
command, function 7606 causes function 7608 through 7617 to
be performed. Functions 7608 and 7610 test to see if
extended selection is on, and if so, they move the cursor
one word to the left or right, respectively, and extend the
previous selection to that word. If extended selection is
not on, function 7612 causes functions 7614 to 7617 to be
performed. Functions 7614 and 7615 test to see if either
the prior input was a word left/right command of a different
direction than the current command or if the current command
would put the cursor before or after the end of text. If
either of these conditions is true, the cursor is placed to
the left or right out of the previously selected word, and

that previously selected word is unselected. If the
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conditions in the test of function 7614 are not met then

function 7617 will move the cursor one word to the left or

the right out of itg current posgition and make the word that

has been moved to the currenf selection.

The operation of function 7612 éhrough 7617 enable word
left and word right navigation to allow a user to not only
move the cursor by a word but also to select the current
word at each move if so desired. It also enables the user
to rapidly switch between the cursor whieh corresponds to a
selected word or cursor whiéﬁ$}epyesents an insertion point

before or after a previously selected word.

If the user input has been a line up or a line down
command, function 7620 moves tﬁe cursor to the nearest word
on the line up or down from the current cursor position, and
if extended selection is on, function 7624 extends the

current selection through that new current word.

As indicated by numeral 7626 the editor also includes
programming for responding to navigational inputs when the
editor is in other navigation modes that can be selected

from the edit navigation menu shown in Figure 70.

If the user selects "OK" either by pressing the buttodn
or using voice command, function 7630 tests to see if the
editor has been called to enter text into another program,
such as to enter text into a field of a Web document or a
dialog box, and if so function 7632 enters the current
context of the editor into that other program at the current
text entry location in that program and returns. If the
test 7630 is not met, function 7634 exits the edito?\éaving
its current content and st ekf%r ossible later usé%

%
If the user presses the’ nu key when in the editor,

function 7638 calls the display menu routine for the editor
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commands which causes a command list to be displayed for the
editor aérhas been described above with regard to Pigure z§¢d4Q?
As has been described above, this allows the user to scrawd
through all the current command mappings for the editor mode
within a $$9nd or two. If the user doublijcliﬁgvon the

}Q{:> {@%nu when in the editor~functions 7642 through 7646 call
the display menu to show thg command list for the editor,
get the recognition voc ry to the editor's command
vécabulary, and commandzii;:ech recognition'using the last

press of the double-click to determine the duration of that

recognition.

If the user makes a sustained press of the menu key,
function 7650 enters help mode for the editor. This will
proﬁide a quick explanation of the function of the editor
mode and allow the user to explore the' editor' s hierarchical
coﬁﬁand structure by pressing its keys and having a brief
explanation produced for the portion of that hierarchical

command structure reached as a result of each such key

pressed. géﬁ§£:>

If the user presses the alk-kb?ﬂgﬁg; in the editor,
function 7654 turns on recognition according to current
recognition settings, including vocabulary and recognition
duration mode. The Aalk button will often be used as the
major button used for initiating speech recognition in the

cellphone embodiment.

If the user selects the #nd button, function 7658 goes

to the phone mode, such as the quickly make or answer a
phone call. It saves the current state of the editor so

that the user can return to it when such a phone call is

over.

5 .
A shown in Fi;%%e 77, 1f the user selects the entry

mode menu illustrated in Eigu¥é 68, function 7702 causes
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that menu to be displayed. As will be described below in
greater detail, this menu allows the user to quickly select
between dictation modes somewhat as buttons 1122 through

1 1134 shown in 2 11 did in the PDA embodiment. In the
embodiment shown, the entry mode menu has been associated
with the "1" key because of the "1" key's proximity to the
talk key. This allows the user to quickly switch dictation

modes and then continue dictation using the talk button.

If the user selects "choice list%ﬁ?functions 7706 and
7708 set the correction window nayigational mode to be
page/item navigational mode, which is best for scrolling
through and selecting recognition candidate choices. T{}y
then can call the correction'window routine for the current
selectionf\which causes a~corfection window somewhat similar
to the correction window 1200 shown in Fig %;12 to be
displayed on the screen of tﬂe cellphone. TIf there
currently is no cursor, the correction window will be called
with an empty selection. If this is the case, it can be
used to select one or more words hsing alphabetic input,
word completion, and/ér the addition of what are more

utterances. The correction window routine will be de scribed
in greater detail below. ~

TIf the user selects "filter choices" such as by double -
clicking on the "2" key, function 7712 through 7716 set the
correction window navigational mode to the word/character
mode used for navigating in a first choice or filter string.
They than call the correction window routine for the current
selection and treat the second press of the doubl%;plick, if

one has been entered, as the speech key for recognition

duration purposes.

‘E}pﬁ%> In most cel#hones, the "2" key is usually located
directly below tHe navigational key. This enables the user

to navigate in the editor to a desired word or words that
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need correction and then single.press the nearby "2" key to

see a correction window with alternate choices for the

selection, or to double-click on the "2" key and immediately

start entering filtering information to help the recognizer

Uﬁ}‘“EEEEEE§7a correct choice.
onal ﬁgde menu fﬁs own in

tp be %}Splayed. As will

=====x====DRAGON PAD 7a

selects the naviga

: If the use
‘T}IGR

Figure 70, function
be described in mg Fhis function enables the

user to change the i L JOPYLT is accomplished by - (/”
pressing the left J’ fasit =it s E%g}andﬁgown navigational\té%ff
pbutton haé been placed in the top row of

the navigatjdnal

the numbered phone keys.

If the user selectslzgg/discrete fécognition input,
function 7724 turns\on digcpete yecognition according to
\, .
current vocabulary us}g} 5’é préss ghd click to utter and
\.

i) . . , s L]
send duration mode as the currtyfdfe 6bgnition duration

b6 enable the user to

to. dilscreter uttersnge recognition whenever
/7

desired by thg/p on. As has been stated

Apids toNbe substantially more

accurate than continuous/recggnjition, alshough it 1s more

halting. The location of 4£) omfands key\has been

e ;": % 'l,
thP4TK button and thg entry mode
la A

selected to

utton. Because of '%j;availability of the™discrete
recognition key, the re tg tion modes normally mapped to
p\\\zﬁéﬁialk button will befcbntinuous. Such a setting allows

the user to switch between continuous and discrete

2
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recogrition by altering between pressing the 1k button and

the "4" key.

s If the user selects selectionslstart or EEEEEEESEE,EESE—
aeas by toggling the "5" key, function 7728 toggles extended
selection on and off, depending whether that mode was
currently on or off. Then function 7730 tests to see
whether extended selection has just been turned of
o, function 7732 de-selects any prior selection o er than
ne, if any, at the current cursor. In the. embodiment
described, the "5" key was selected for the extended
selection command because of its ﬁroximity to the
navigational controls and the "2" ke;Ayhich is used for

)

bringing up correction windows.

If the user chooses the select all command, such as by
double-clicking on the "5" key, function 7736 selects all the

. text in the current document. )

If the user selectj\:%" key’or any of the assoé}hted
commands whi are cufrthly active, which can include play
7Vr4 start, play stopppr records stop, function 7740 tests to see

if the system is currently not playing audio. If so,

s&ﬁ‘ function 7742 toggles between an audio play mode and a mode
N in which audio play is‘gggj\?ef the cel¥phone is currently

9

?wlk on a phone call and the play only to mel{option 7513 shown in
,~0\ i 75 has been set to the off mode, function 7746 sends
\ audio from the play over the phone line to the other side of

the phone conversation as well as to the speaker or

headphone of the cellphone itself.

If, on the other han?aghe system is recording audio
when the "6" button is pré&ssed, function 7750 turns

recording off.
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If the user double-clickion the "6" key or enters a
record command, function 7754 turns audio recording on.
Then function 7756 tests to see if the system is currently
on a phone call and if the record only me setting 7511 shown
in Eiéﬁie 75 is in the off state. If so, function 7758
records audio from the other side of the phone line as well b

as from the phone's microphone or microphone input jack.

If the user presses the "7" key or othérwise selects
the capitalized menu cpmmand, function 7762 displays a
capitalized menu.%*iziﬁoffers the user the choice to select
between modes that cause all subsequently entered text to be
either in all lowercase, all initial caps, or all
capltallzed It also allows the user to seleét havimg—tie
one or more words currently selected, if any, be-sharged to

all lowercase, all initial caps, or all capit alized form.

If the user double-clicks on the "7" key or otherwise — :;7
i the capitalized cycle L
outinefis calle  can ﬁy c&ﬁled~th§}ghe or more tim CﬁP( N
c;g%g the current seI;;;ISHTgif any, se\ng;cnanged to’all “rﬂﬁ
initial caps, all capitalized, or all lowercase form. *QM!Y

It the user presses the "8" key or otherwise selects

the word form list, function 7770 calls the word form list

routine described above with regard to nggig 27. ‘327/(;\

If the user double—clicéion the "8" key or selecég\the ?3/f

word type command, function 7774 displays the word type

menu. The word type menu allows the user to select a word

type limitations as described above with regard to the
théggi26 upon a selected word.

filter match routine of
the embodiment shown, this menu is a hierarchi
having the general form shown in fi s=s====20==C0c
which allows the user to specify word ending types, word

start types, word tense types, word part of speech type7§?nd
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other word types such as possessive or non -“possessive form,
«
singullar or plural nominative forms, singular or plural verb
forms, spelled or not spelled forms and homonyms, if any

exist.[\
e | T
As shown in Figure 78, if the user presses the anime key
or selects the basic key's menu command, function 7802
displays the basic key's menu shown in Figure 73, which
allows the user to.gelect the entry of one of the
punctuation marks or input character that can be selected

from that menu as text input.

If the user double~clicéion the "9" key or selects the

New Paragraph Command, function 7806 enters a New Paragraph

1

Character into the editor's text.

If the user selects the "*" key or the escape command,
functions 7810 to 7824 are performed. Function 7810 tests
to see if the editor has been calleg to input or edit text
in another program, in which cas%f/ganction 7812 returns
from the call to the editor with the edited text for
insertion to that program. If the editor has not been
called for such purpose, function 7820 prompts the user with
the choice of exiting the editor, saving its contents and/or
canceling escape. If the user selects to escape, functions
7822 and 7824 escape to the E?;?&ev%& of the phone mode
described above with regard to Figure 63. If the user
double-clicks on the "*" key or selects the task list
function, function 7828 goes to the task list, as such a
double-click does in most of the cellphones, operating modeipw

and menus. /

It the user presses the "0" key or selects the edit
options menu command, function 7832 is the edited options
menu described above briefly with regard to Figure 74. If

the user double-clicks on the "0" key or selects the undo
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command, function 7836 undoes the last command in -the

editor, if any.

It the user presses the "#" key or selects the
backspace command, function 7840 tests to see if there's a
current selection. If so, function 7842 deletes it. If
there is no current selection and if the current smallest
navigational unit is a character, word, or outline item,
functions 7846 and 7848 delete backward by fhat smallest
current navigational unit.

Figures 79 and 80 illustrate the options as provided by
the entry mode menu discussed above with regard to Figure

68. '

When in this menu, if the user presses the "1" key or
otherwise selects large vocabulary recognition, functions
7906 through 7914 are performed. These set the recognition
vocabulary to the large vocabulary. They treat the press of
the "1" key as a speech key for recognition duration
purposes. They also test to see if a correction window is
displayed. If so, they set the recognition mode to discrete
recognition, based on the assumption that in a correction
window, the user desires the more accurate discrete
recognition. They add any new utterance or utterances
received in this mode to the utterance list of the type
described above, and they call to the display the choice

list routine of Figure 22 to display a new correction window

for any re-utteii?Ee received.

In the cellphone embodiment shown, the "1" key has been
selected for large vocabulary in the entry mode menu because
it is the most common recognition vocabulary and thus the
user can easily selecteéDZE by clicking the "1" key twice
from the editor. The first click selecting the entry mode
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menu and the second click selectding the large vocabulary

recognition.
>

' It the user presses the "2" key when in entry mode, the

system will be set to a letter -name fecognition of the type

described above. If the user ouble—clickSon that key when

the entry mode menu is displa#jat a time when the user is in
a correction window, function 7926 sets the recognition
vocabulary to the letter-name vocabulary and indicates that
the output of that recognition is to be treated as an
ambiguous filter. 1In the preferred embodiment, the user has
the capability to indicate under éhe entry preference option
associated with the "9" key of the menu whether or not such
filters are to be treated as.ambiguous length filters or
not. The default setting is to let such recognition be
treated as an ambiguous length filter in continuous letter -
name recognition, and a fixed length ambiguous filter in

response to the discrete letter -name recognition.

At the user presgsses the "3V key, recognition is set to
the AlphaBravo mode. 'If the user double -click on the "3"
?7 key, recognition is set to the key g%lpha" mode as described
\L/ “orougite briefly with regard to Féeure 72.  This mode is
similar to AlphaBravo mode except that i pressing‘%£/6§§~of
the number keys "2" through "9" will cause the user to be
prompted to one of the ICA words associated with the 1ette£j

on the pressed key and the recognition will favor

recognition of one from that limited set of ICA words, so as

to provide very reliable alphabetic entry. even under
relatively extreme noii%conditions. 5\14 w @
N '
It the user presses. the "4" Key, the vocabulary 1is

If the user double -click)

respond to the pressing of

changed to the digit vocabu
on the "4" key, the system wil
numbered phone keys by entering the corresponding numbers

into the editors text.
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If the user presses the "5" key, the recognition

vocabulary is limited to a punctuation vocabulary.

If the user presses the "6" key, the recognition
vocabulary is limited to the contact name vocabulary o

described above.

Figure 86 illustrates the key Alpha mode which has been
described above to some extent with regard to figure 72. As

indicated in figure 86, when this note is entered the

navigation mode is set to the word/character navigatibn mode

normally associated with alphabetic entry. Then function

:8604 overlays the keys listed below it' with the functions

indicated with each such key. In this mode, pressing the
talk key turns on recognition with the AlphaBravo vocabulary
according to current recognition settings and responding to
key press aCﬁarFing to the current recognition duration
setting. The llkey continues to operate as the entry edit
mode so that the user can press it to exit the key Alpha
L
mode. A pressing of the numbered phone keysuzﬂthroughyéu
causes functions, 8618 through 8624 to be performed during
such a press isplaying a prompt of the ICA words
. S CALSES
corresponding to the phone key's letterse causing—
recognition to substantially favor the, recognition of one oﬁ//
77 R -
those three or four ICA words, tusrdng on recognition for
. JToC7/2
the duration of the press, and Quiputsin the letter

corresponding to the recognized ICA word either into the

—

text of the editor if in editor mode_or into the filter

string if in filter edit mode.

If the user presses the zero button, function 8628
enters a key punctuation mode that respoé%é to the pressing

of any phone key having letters associated with it by
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displaying a scrollable %ﬁ§t of all punctuation marks that
start Withhzﬁiﬂpf the set of letters associated with that \C)b
key, and w h favors the recognitio e of hqse

1 punctuation words.

———

e menu shown in

%E the user seled{s the na¥igationa
Eié&gé 70, function 7720\cayfes it to be displayed. As will
be described in more deta below, this function enables t&b

user to change the navidatiom\that is accomplished by

|

If the user selexts the discrete cognition input, 1(\Q$/¥
function 7724 turns on WYiscrete recogpition according to
current vocabulary using -he press -And-click to utter-andt %?
send duration mode as the ecognition duration
gsetting. This button ig pro¥ided to enable the user to &&n
quickly shift to discrete utte Ance recognition whenever k’(:
desired by the pressiﬁg ofhjl bytton. As has been stated Kﬁdgi %‘

before, discrete recognitio

tenda\ to be substantially mor .
accurate than continuous r¢cognition *Q Y{

although it is mox ¢
halting. The location of/this command\ key has been selecte
to be close to the talk putton and the

button. Because of the availability of the discrete

try mode menu

recognition key, the yecognition modes normally mapped to

the talk button will setting allows

e continuous. Such

the user to switch Hetween continuous and discrete
recognition by alteknating between pressing the talk button

and the "4" key.

\,
If the user sé}écts se}éction start or selection stop,
, function 77%/_toggles extended

epending whether that mode was

as by toggling the wgw
selection on and off,

currently on or o ction 7730 tests to see
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lection has

whether extended ust been turned off and if

so, function 7732 dekxselects Any prior selection other than

one, if any, at the cuxrent /cursor. In the embodiment
degcribed, the "5" key w gselected for the extended
selection command becau its proximity to the

navigational controls And theN2" key which is used for b

If the user choose select all command, such as by

double-clicking on the " function 7736 selects all

If the user selects "6" key or any of the

. { . . !
gssociated commands are currently active, which can

rfently on a g}?ne call and the

If the cell phone i

p1lay only to me option 7 shown in Figure 75 has been set
to the off mode, fungtion 7748 sends audio from the play
over the phone ljrfe to the otheX side of the phone
conversation & well as to the spdaker or head phone of the

cell phone "itself.

If/ on the oth and the system is recording audio

If the user double-\d the "6" key or enters a

record command, function 775

Then function 7756 tests to if the system is currently

o, function 7758

records audio from tle other side of theN\phone line as well
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Tf the useXpresses the "7) key or otherwise selects

command, function 7762 displays a

£s the user the choice to select

the capitalized me

! capitalized menu
between modes that causg A11 subsequently entered text to be

either in all lowercase/ all initial caps, or all
itagdd . oW tae user E6“§€IEct=ha%in§:Qneqﬁb¢

hanged to all

capltallzed form.

/////ﬂ If the user do i , the "7 key or otherwise

v& selects the ca 1tallzed ey, the capitalized cycle
\ p e called one or more times,to

routing is called Wthh c

CAqggé;aﬂthéhéurren 43€Te to be changed to 1

D

initial caps, all capftalized, or

1 lowercase form.

If the user presses ngn key or otherwise selects

the word form list, functfon 770 calls the word form list

the "8" key or selects the

If the user doukle-clicks o

word type command, fun displays the word type

menu. The word type menu\allos the user to select a word

type limitations as described above with regard to the

filter match routine of FigureR6 upon a selected word. 1In

the embodiment shown, t

having the general fo i idure \e======??=======
which allows.the usey to specify word knding types,
start types, word tgénse types, word part\of speech types and

other word types ch as possessive or nof -possessive form,

singular or plurdl nominative forms, singwlar oOr plural verb
forms,‘gbe led or not spelled forms and homonyms, if any

exist.

As shown in Figure 78, 1 he user presses the "9" key

or selects the basic key's ménu command, function 7802
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allows the user to sele the entry of one of the

punctuation marks or character that can be selected

If the user double-cli the "9" key or selects the

New Paragraph Command, func 7806 enters a New Paragraph

to see if the editor had\ been called to Znput or edit text

called for such purpose, functi 7820 prompts the user with
saving its contents,.and/or

canceling escape. If the er selexts to escape, functions

7822 and 7824 escape to tHe top level\of the phone mode
If the user
he task list

described above with redard to Figure

double-clicks on the f#*" key or selects
function, function 7828 goes to the task

double-click does in most of the cell phones, operating

ist, as such a

mode7N§nd menus.

)

If the user pr

key or selects the edit

options menu command, hh 7832 is the edited options

menu described above bri with regard to Figure 74. If

the user double-clickg/on the ' key or selects the undo

command, function 7886 undoes the laxgt command in the

editor, if any.
If the user presses th ey or selects the

backspace command, function 78 tests to see if there's a

current selection. If so, fdnctidqn 7842 deletes it. If

there is no current selectfon and ifNthe current smallest
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navigational unit is a aract@r, word, or outline item,
functions 7846 and 7848 dejete backward by that smallest

current navigational updt.

Figures 79 and 80 illUstrate” the options as provided by

the entry mode menu discussed/abQve with regard to Figure
68. '
‘2he "1" key or

When in this u, if the user presses

otherwise selects largs vocabulary recognifion, functions

7906 through 7914 are perfpormed. These/set the reé}%ndtion

vocabulary to the large vocakulary. They treat the press of
the "1" key as a speech key foX recognition duration
purposes. They also test to see 1 correction window is
displayed. If so, they set thé rgcoggnition mode to discrete
recognition, Eégbd on the assumption shat in a correction

window, the user desires the slore accurate discrete
recognition. They add any /hew utterance’ or utterances
received in this mode to/the uttefance list of th9ﬂﬁype
described above, and tiHey call to the display the choice
list routine of Figuye 22 to display a new correcgzén window
for any re-utterancg received.

In the cell pho embodimght shown, the "1" key has

been selected for large

because it is the most
thus the user can eagily select it by clicking the "1" key

twice from the edjfor, the first click selecting the entry

mode menu and th&e second click selecting the large

vocabulary recognition.

If the user presses the €y when in entry mode, the

system will be set to a letter me recognition of the type
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vocabulary to the letter—naﬁe vocabulary and
ted as an

dicates that

the output of that recognitiok is to be tr
ambiguoug filter. In the preferred embgdiment, the user has
the capability to indicate unde
associated with the "9" key of th

filters are to be treated as ambigious length filters or

not. The default setting is to/let ‘guch recognition be

treated as an ambiguous lengtly filter\in continuous letter -

length ambiguous filter in
N2

name recognition, and a fixe

response to the discrete letter -name recognition.

If the user presses the "3" key, recognition is set to
the AlphaBravo mode. If the user double -clicks on the "3"
key, recognition is set to the key "Alpha" mode as described
brought briefly with regard to Figure 72. This mode is
similar to AlphaBravo mode except that' pressing one of the
number keys "2" through "9" will cause the user to be
promﬁted to one of the ICA words associated with the letters
on the pressed key and the recognition will favor
recognition of one from that limited set of ICA words, so as
to provide very reliable alphabetic entry even under

relatively extreme noise conditions.

If the user presses the "4" key, the vocabulary is
changed to the digit vocabulary. If the user doublé;clicks
on the "4" key, the system will respond to the pressing of
numbered phone keys by entering the corresponding numbers

into the editor's text.

If the user p he "5" key, the recognition

vocabulary is limite a punctuation vocabulary.

key, the recognition

If the us presses the "

name vocabulary

vocabulary i# limited to the contac

described @bove.
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[THE FOLLOWING RED TEXT WAS AN EXACT REPEAT OF MUCH OF
THE ABOVE AND WAS SET OFF IN RED IN THE TEXT IN THE SOUND
ILE WITHOUT EDITING] :

[1If the user selects the navifational mode menu

ure 70, function 772Q/causes it to be displayed.

shown in |
tail below, this function ]

he navigation that is 4
§
7

As will be de

enables the user

ribed in more

accomplished by pressi the left -and-right and the up-and-

down navigational butpbns\_ In order to make such switches

easier to make, the/navigationsl button has been placed in

setting. This button I i to enable the user to
ce recognition whenever
desired by the pressing of "1 utton. As has been stated
before, discrete recognition to be substantially more
accurate than continuous recggnitio although it i1s more
halting. The location of tHhis comman key has been
talk button

menu button. Because of fthe availability o

selected to be clogse to t d the entry mode

the discrete
recognition key, the redognition modes normall mapped to

the talk button will bg continuous. Such a settdg allows

the user to switch befween continuocug and/discrete

recognition by alterha g between pressing the talk button

and the "4" key.

If the user selects selectidgs sthrt or selections stop
adds by toggling the "5" key, functNoyp 7728 toggles extended
selection on and off, depending whet that mode was
currently on or off. Then function 730 \ests to see

whether extended selection has just
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any prior selection other than

32 de-selec
one, if any, at the currefit cursor. In the embodiment
described, the "5" k

so, function

was selected for the extended
selection command be of its proximity to the
navigational control
bringing up correction wirdows.
AN
If the user cﬁ\b es/ the select all command such as by
double clicking on the 'S¢ _key, fun ‘ion 7736 selects all the

text in the current docliment.

If the user selects "s"

vy or any of the associated
commands which a currently active, which can include play

ecords Atop, function 7740 tests to see

start, play stop or
if the system is curredtly hot playing audio. If so,

function 7742 toggles betWween an audio play mode and a mode

in which audio play is of If the cellphone is currently

on a bhone call and the to me option 7513 shown in
Figure 75 has been set
audio from the play ov
the phone conversationfas well as to the speaker or

headphone of the cellpbone itself.

If, on the other the system is recording audio

ed, function 7750 turns

[

If the user doubtecdlick on |the "6" key or enters a

when the "6" button is pr

recording off.

record command, function 7784 turhs audio recording on.
Then function 7756 tests to sed iff the system is currently
on a phone call and if the record™qnly me setting 7511 shown
in Figure 75 ig in the off state. I o, function 7758

records audio from the other side| of the phone line as well

as from the phone's microphone or|microphone input jack.
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If the user presses the "7} key or otherwise selects

unction 7762 displays a

the capitalized nu command,

capitalized menu which offers/the user the choice to select

between modes that cau subsequently entered text to be

either in all lowercase, initial caps, or all

capitalized. It also allgws e user to select having the

the word form list, function 7770 calls/the word form list

isplays the word type

he user to select a word

filter match routine of Fi 6 upon a selected word. 1In
the embodiment shown, this me is a hierarchical menu

having the general form sho i =======7?=======,

start types, word temnse t

other word types such as gossessive or won -possessive form,

singular or plural nomingtive forms, singNlar or plural verb
N

forms, spelled or not sp¢lled forms and homonyms, if any

exist.

As shown in Figure 78, if th&\uskr presses the nine key
or selects the basic key's menu comm , function 7802

displays the basic key's menu shown in Figure 73, which
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allows the user to sel of one of the

punctuation marks or inpu¥ chargcter that can be selected

from that menu as text inpu

If the user double-clfck or the "9" key or selects the
New Paragraph Command, fuAction 7806 enters a New Paragraph

Character into the editor's text.

If the user selests the "*" key or thé escape command,
functions 7810 to 7824 unction 7810 tests

to see if the editor has bden called ¥o input or edit text

e performed.

in another program, in which \ase, function 7812 returns
1

from the call to the editor witfR/the edited text for
insertion to that program. . I editor has not beén
called for such purpose, fuwction éo prompte the user with
the choice of exiting the /editor, saXing its contents and/or
canceling eséape. If thé user selects\to escape, functions
the phone mode

If the user

7822 and 7824 escape to[the top-level o
described above with regard to Figure 63.
double-clicks on the "*" key or selects the\task list
function, function 7828 goes to the task list, (@s/Buchja
double-click doeg in most of the cellphones, operating modes

and menus.

If the user pre;;;§ " key or selects the edit

editor, if any.
key or selects the

If the user presses

backspace command, function tests to gsee 1f there's a
current selection. If so, fugstion 7842 deletes it. IE

there is no current selectigh and\if the current smallest

navigational unit is a chgracter, woxd, or outline item,
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functions 7846 and ackward by that smallest
current navigational umd
Figures 79 and 80 lustxate the options as provided by

the entry mode menu discussed aRove with regard to Figure

68.
When in thig menu, A\f the user prgsses the "1" key or
otherwise selects large ognition, functions
7906 through 7914 are perforyied. THese set the recognition
vocabulary to the large vocabylaryy/ They treat the press of
the "1" key as a speech key fox\ récognition duration
purposes. They also test to see/Nf a correction window is
displayed.' If so, they set the regognition mode to discrete
that in a correction
rate discrete
recognition. They add Any new utteran§e or utterances
received in this mode/to the utterance 1\st of the type
described above, and they call‘to'the display the choice

list routine of Figyre 32 to display ew correction window

for any re-utterance recelyed.
In the cellphone embodi £ shown, the "1" key has been
selected for large vocabulzty inthe entry mode menu because
it is the most common rgtognition cabulary and thus the
user can easily selegfed it by clickdag the "1" key twice
from the editor. he first click selegting the entry mode
menu and the second click selecting the large vocabulary

recognition.

the entry mode menu is digRlay at a time when the user is in

a correction window, i 7926 gets the recognition
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the output of that recognition is tg be treated as an

ambiguous filter. \In the preferrgd embodiment, the user has

cate undey the entry preference option

the capability to in
associated with the wor
filters are to be treated

not. The default setting is\to let such recognition be )

At the user pr recognition is set to

1

the AlphaBravo mode. 6uble ~click on the "3"

key, recognition is set y "Alpha'" mode as described
brought briefly with regard\t Figure 72. This mode is
xept that in pressing of one of

h Il9l

gimilar to AlphaBravo mode
will cdause the user to be

the number keys "2" thro

prompted to one of the sgociated with the letters
on the pressed key and the recognidion will favor

recognition of one frpm that limited set of ICA words, so as

‘to provide very reliable alphabetic entry even under

relatively extreme noise conditions

If the user pre 14" key, the vocabulary is

changed to the digit vodspPulary. If the user double -click

on the "4" key, the sy 11 respond to the pressing of

entering g correspon ding numbers

numbered phone keys

into the editors text.

If the user presse e "5" key, the recognition

vocabulary is limited t ctuation vocabulary.

N\

If the user presség the "6" key, the recognition

vocabulary is limited to t contact name vocabulary

degcribed above. []

e —

-
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Figure 87 represents an alternate embodiment of the key

Alpha 'mode which is identical to that of figure 86 except
for portions of the pseudocode which are underlined in
figure B7. In this mode, if the user presses the top
button, large vocabulary recognitioﬁ will be turned on but
only the initial letter of each recognized word will be
output, as indicated in function 8608A. As functions 86182
and 8620A indicate, when the user presses a phone key having
a set of three or four letters associated with it, the user
is prompted to say a word starting with the desired letter
and the recognition vocabulary is substantially limited to
words that started with one of the key's associated letters,
and function 8624A outputs the initial letter corresponding

to the recognized word.

In some embodiments of the invention, a thikd
alternative key Alpha mode can be used in which a limited
set of words is associated with each letter of the alphabet
and during the pressing of the key, recognition is
substantially limited to recognigion of one of the sets of

words associated with the key's associated letters. In some

such embodiments, a set of five or fewer words would be

associated with each such letter.

Figures 89 and 90 repregent some of the options

available in the thought edit options menu which is acce
by pressing the 0 button in the editor and correction window
modes. In this menu, if the user presses the 1 key, he gayg
a menu of file options as indicated at functiom 8902. If
the user presses the 2 key, he gets a menu of edit optiocns,
such ag those that are common in most editing programs as
indicated by function 8904. If the user presses the 3
button, function 8906 displays the same entry preference
menu that is accessed by pressing a 9 in the entry mode menu

described above with regard to figure 68 and 79.
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T
I

P o 7o
3 ( "' W
{button/ and t'ef"4"

A A’

q
If the user presses the 4 key when in the edit optioms

menu, a text-to-speechpor TTS, menu will be displayed. 1In
/\l/\/\
gle

this menu, them4hkey té o ech pléy on or off.
If this key toggles,tEXEEtQ\\‘EEgh on if there's g rent
selection, functions 83916 and 8918 cause the & =to-speech
to say the selection, preferably preceding it by a -text—to=
speech or pre-recorded saying of the word "selectio'"/] If
there is no selection when text -fo-speech is toggled on,

text-~to-gpeech starts saying the current text at the current

cursor location until the end of the current document or
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until the user provides input other than cursor movement

within the d-cument.,Iﬁi will be explained below with regard
e

-to-speech mode ig on, the user will
e\gio—speech playback )

when t
be provided with audio prompts and text

of text so as to enable a sUbstantiai portion of the systems
?/ functionality to be used without requiring being able to see

the cell phones screen.

The text-to-speech submenu also includes a choice that
allows the user to play the currentlselection whenever he or
she desires to do so as indicated by functions 8924 and 8926
and functions 8928 and 8930 that allow the user to toggle
continuous play on or off whether or not the machine is in a
TTS on or TTS off mode. As 1nd1cated by the toﬁﬁ&evel
choices in the edit options menu at 8932 a dOUS&)erlle of
tthﬁY&%y toggles text-to-speech on or off as 'if the user
had pressed theu4ukey, then waited for the texéﬁto speech

| menu to be displayed and then again pre ssed the 4hkey.
Ta ,

The 5 key in the edit options menu selects the outline
menu whi includes a plurality of functions that let a user
navigate in an expand and contract headln%s and an outline
mode. If the user double-clicks on the 5 key, the system
toggles between totally expanding and totally cgntractlng
the current outline element in which the editors cursor is
located.

If the user selects theﬂ6Mkey and audio menu is
displayed as a submenu, some of the options of which are
displayed indented ynder the %ﬁdio menu item 8938 in the
combination of -£ig 3&3 8% and 90?¥¢Ehis audio menu includes
an item selected by the 1 key whieh gives the user finer
control over audio navigation speed that is provided by use
of theusnbutton in the edit now menu described above Y%}h
regard to figuéggds4 and 70. If the user selects the 2 key,

he or she will see a submenu -that allows the user to audio

ol
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playback settings such as volume and speed and whether audio

associated with recognized words is to be played and/or
audio recorded without .associated recognized words.
. . , \/LMV "/\L‘MU “

. Elgure 90 starts with items selected by the 3, 4,75, 6
and 7 keys under the audio menu described above, starting
with numeral 8938 in figure 89. If the user presses theﬂé%
key, a recog ized audio options dialog box %,PO will be
displayed whieh, as is described by numerals 9002 through
9014, gives the user the option to select to perform speech
recognition on any audio contained in the current selection
in the editor, to recognize all audio in the current
doéument, to decide whether or not previously recognized
audio is to be read recognized, and to set parameters'to
determine the quality of, and time reéuired by, such
recognition. As indicated at function' 9012, this dialog box
provides an estimate of recognizing the current selection
with fhe current quality settings and, ig\é task of
recognizing a selection is currently underway, status on the
current job. This dialog box allows the user to perform
recognitions on relatively large amounts of audio as a
background task or at times with a phone is not being used
for other purposes, including times when it is plugged into

an auxiliary power supply.

If the user selects them4ukey in the audio menu, the
user is provided with a submenu that allows him to select to
delete certain information from the current selection. This
includes allowing the user to select to delete all audio
that is not associated with recognized words, to delete all
audio that is selected with recognized words,ﬁg;lete all
audio, or to delete text from the desired selection.
Deleting recognition audio from recognized text greatly
reduces the memory associated with the storage of such text

and is often a useful thing to do once the user has decided
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that he does not need the text-associated audio to help him

her determine its intended meaning. Deleting text but not
‘audio from a portion of media is often useful where the text
has been produced by speech recognition from the audio but
is sufficiently inaccurate to be of little use.
. | v
In the audio menu, the 5 key allows the users to select

whether or not text that has associated recognition audio is
- marked, such as by underlining to allow the user to know if
such text has playback that can be used to help understand
it or, in some embodiments, will have an acoustic
representation from which alternate recognition choices can

The 6 key allows the user to choose/~FSREGINER

be generated.

whether or not recognition audio is

ognized text. In many embodiments, even
if the recording of recognition audio is turned off, such
audio will be capped for some number of the most recently
recognized words so that it will be available for correction
playback purposes.
(e

In the audio menu, the 7 key selects a transcription
mode dialog box., This causes the dialog box to be
displayed,'thgggailows the user to select settings to be
used in a tramscription mode that is described below with
regard td:igéﬁff3;§i> This is a mode that is designed to
make it easy for user to transcribe prerecorded audio by

Peecf;;;“ﬁ;g} prescos e 2 AEE EoneTToN 2636

Wil BE PERADR/ HE#, AL
;=-~:“9‘I< =T fiCwith the current selectlonlxa—ehe

el ecam—wpas. o5 the search string. AsS will be illustrated
below, the speech recognition text editor can be used to A

enter a different search string, if so desired. If the user

. o . .
double-clicks on the 8 key, this will be interpreted as a
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find again command which will search again for the

previously entered %earch string.

w4
If the user selects the 9 key in the edit options menu,
a vocabulary menu is displayed whikh allows the user to

determine which words are in the current vocabulary, to
select between different vocabularies, and d words to a
given Voca?y&ary. If the user either presses or double -
clicks the 0 button when in the edit options menu, an undo
function will be performed. A double click accesses the
undo function from within the edit options menu so as t% ]
provide similarity with the fact that a double -click on 0
acéesses the undo function from the editor or the correction
window. In the edit options menu, the pound key operétes as
a redo button.
| TS

Figure 94 illustrates the texl—to—speech playvezules.
Thesé are the rules that goveyn the operation of tex{}to—
speedh generation when tegzvii-speech operation has been
gelected through the texgtzg—speech options gsigfibed above

with regard to functions 8908 to 8932 of figumxe 89.

If a text-to-speech keys mode has been turned on by
operation of theufikey when in the texl~to—speech menu, as
indicated by function 1909 above, function 9404 causes
functions 9406 to 9414 to be performed. These functions
enable a user to safely select phone keys without being able
to see them, such as when the user is driving a car or is
otherwise occupied. Preferably this mode is not limited to
operation in the speech recognition editor that can be used
in any mode of the cell phones operation. tha any phone
key is pressed, function 9408 tests to see It the same key
has been pressed within a TTS KeyTime, which is a short

period of time such as a quarter or a third of a second.

For purposes of this test, the time is measured the ')h%/

release of the last key press of the same key. If the same
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key has not been pressed within a short per

functions 9410 and 9412 will cause a te = pEgE

some embodiments recorded audio playback, saying of the
' number of the key and ite current command name. This audio
feedback continues only asg long as tﬁe user continues to
press the key. If the key has a double-click command
associated with it,|is so will be said if the user
continues to press the key long enough<3f<1f the test of
function 9408 finds that the time since the release of the
last key press of the same key is less than th:Q'TTS key time
function 9414 the celthonéé software‘ts.respon&;to the key

ouble -clicks, the same as it would as

press, including any
if the TTS key mode were not on.
_ .

Thus thLchan be seen that the TTS keys mode allows the
user to find a cell phone key by touch, to press it 7@
determine i1f it is the desired ke¥{gnd, if so, to quickly
press it again one or more times to achieve the key!'
desired function. Since the press of the key wk#lﬁﬁfs
responded to by functions 9410 ané 9412 does not cause any
response other than the saying of its associated function,
this mode allows the user to search for the desired key

without causing any undesired consequences.

In some cell phone embodiments, the cell phone keys are
.designed so that they are merely touchﬁkfather té}n.pushe
function, similar to that provided by function 9412, will be
provided. This can be provided, for example, By having the
material of the phone keys made of the conductive material,éﬁ?(b

having other portions of the phone ! are separated from
C/f¥w¥K those keys generate a voltage?ﬁw 7 1if conducted through a
user's body to a key, can be detected by circuitry

associated with the key. Such a system would provide an
even faster way for a user to find a desired key by touch,

since with it a user could receive feedback as to which keys
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he was touching merely by scanning a finger over the keypad

in the vicinity of the desired key. It would also allow a
user to rapidly scan for desired command name by 1li kewise
scanning his fingers over successive keys until the desired

command was found.

When TTS is on, if the system recognizes or otherwise
recelves a command input, functions 9416 and 9418 cause
/ text to-speech or recorded audio playback to say the name'gk
the recognized command. Preferably such audio conflrmatlogJ
of commands have an associated sound quality, such as in the
form of the different tone of voice or different associated

sounds, that distinguish the saying of command words from

the saying of recognized text.

When TTS is on, when 'a text utterance is recognized,
functions 9420 through 9424 the end of. the
utterance/ _%%2 the completion of its recognitioZi?nd then

o

use text-t eech to say the words ch have en

recognized as the first choice for the utterance.
As indicated in functions 9426 through 9430, text -to-
speech responéé to the recognition of a filtering utterance

in a similar manner.

When in text-to-speech mode, if the user moves the
cursor to select a new word or character, functions 9432 to
9438 use text-tgﬁépeech to say that newly selected word or
character. If such a movement of a cursor to a new word oOr
character position extends an already started selection,
after the saying of the new cursor position, functions 9436
and 9438 will say the word "selection" in a manner that
indicates that it is not part of recognized text, and then
proceeds to say the words of the current selection. If the
user moves the cursor to be a non-selection cursor, such as

is described above with regard to functions 7614 and 7615 of
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fig;it(ﬁ6, functions 9440 and 9442 of figuTfe 94 use text -to-

speecH to say the two words that the cursor is located

between.

When in texé—to—speech mode, ifla new correction 'IQX
windows is displayed, functions 9444 and 9446 use text-to-
speech to say the first chojce in the correction window,
dispel the current filterg%gégg} indicating which parts of
it are unambiguous and which parts of it are ambiguous, and
then use text—ﬁz?gfeech to say each candidate in the
currently displayed portion of the choice list. For
purposes of speed, it is best that differences in tone or
sound be used to indicate which portions of the filter are

absolute or ambiguous.

If the user scrolls an item in th éorrection window,
functions 9448 and 9450 use text—to—ggiéch to say the
currently highlighted choice and its selection number in
response to each such scroll. If the user scrolls a page in
a correction window, functions 94%2 and 9454 use text -to-
speech to say that newly displayed choices %/ well as

indicating the currently highlighted choice.

When in correction mode, if the ugser enters a menu,
functions 9456 and 9458 use text -to-speech or free recorded
audio to say the name of the current menu and all of the
choices in the menu and their associated numbers, indicating
the current selection position. Preferably this is done
with audio cues that indicate to a user that the words being

said are menu options.

If the user scrolls up or down an item in a menu,
functions 9460 and 9462 use text -speech or pre-recorded
audio to say the highlighted choice and then, after a brief
pause, any following selections on the currently displayed

page of the menu.
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Figure 95 illustrates some aspects of the programming
used in texgmgo—speech,generation. If a word to be
generated by text-to-speech is in the speech recognition
programming's vocabulary of phonetically spelled words,
function 9502 causes functions 9504 through 9512 to be
performed. Function 9504 tests to see if the word has
multiple phonetic spellings associated with different parts
of speech, -and if the word to be set using TTS has a current
linguistic context indicating its current part of speech.

If both these conditions are met, function 9506 uses speech
recognition programming's part of speech indicating code to
select the phonetic spelling associated with a part of
speech found most probable by that part of speech indicating
code as the phonetic spelling in the:text—to—speech
generaﬁion for the current word. If, on the other hand,
there is only one phonetic spelling associated with: the word
or there is no context sufficient to identify the most
probable part of sgpeech for the word, function 9510 selects
the single phonetic spelling for the word or its most common
phonetic spelling. Once a phonetic spelling has been
selected for the word to be generated either by function
9506 or function 9510, function 9512 uses the phonetic
spelling selected for the word as a phonetic spelling to be
used in the text—to?lgéech generation. If, as is indfaated
at 9514, the word to be generated by text -to-speech does not
have a phonetic spelling, function 9514 and 9516 use
pronunciation guessing software that is used by the speech
recognizer to assign a phonetic spellings}Eb names and newly

entered words for the text-to-speech generation of the word.

Comrmene e D

Figure 96 describes the operation of the transcription

mode that can be selected by operation of the transcription
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mode dialog box thét‘is activated under the audio wmenu

option of the edit® options menu degcribed above in
association with the numbef“7”in’f' 90 un%;i the audid 7354:’

menu of the edits options menu shown in f£igure 9 and 90.

When the transcription mode is entered, function 9602

normally changes navigation mode to an audio navigation mode

that navigates forward or backward five seconds and an éj&dio

recording in response to left and right navigational key

input and forward and backward one second in response tOIﬂ?CNj*L

down navigational input. These are default valuenghich can © v

be changed in the transcription mode dialog box. During the 37N$d

mode, if the user clicks the play key, which is the 6 key in

the editor, functions 9606 through 9614 are performed.

Functions 9607 and 9608 toggle'piay between on and off.

Function 9610 causes functions 9612 to be performed if the

toggle is turning play on. If sé, if there has been no

sound navigation since the last time sound was played,

function 9614 starts playback a set period of the time
@efon& the l'ast end of play. This is

performed so 1f fhe user is performing transcription,

each successive playback will start slightly before the last

one ended so the user will be able to recognize words that

were only partially said in the prior playback and so that

the user will better be able to interpret speech sounds as

words by being able to perceive a little bit of the

preceding language context. If the user presses the play

key for more than a specified period of time, such as a

third of the second, function 9616 causes functions 9618

through 9622 to be performed. These functions test to see

if play is on, and if so they turn it off. They also turn

on large vocabulary recognition during the press, in either

continuous or discrete mode, according to present settings.

They then insert the recognize text into the editor in the

location in the audio being transcribed at which the last

end of play tock place. If the user double -clicks the play
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button, functions 9624 and 9626 prompt the user that audio

recording is not available in transcription mode and that
transcription mode can.be turhed off in the audio menu under

the added options menu.

It can be seen that itg transcription mode enables the
user to alternate between playing a portion of previously
rgcorded audio and then transcribing it by use of speech
recognition by merely alternating bet ween ciicking and
makinguiystained presses of the play key, which is the
number 6 phone key. The user is free to use the other
functionality of the editor to correct any mistakes which 711H(
have been made in the recognition during the transcription

le{?cess, and then merely return to it by again pressfng the
6 key to play the next segment of audio to be transcribed.
Of course, it should be understood that the user will often
not desire to perform a literal transcription out of the
audio. For example, the user may play back a portion of a

phone call and merely transcribe a summary of the more

noteworthy portions.

Figure 97 illustrates the operation of a dialogue box
editing programming that uses many features of the editor
mode described above to enable users to enter text and other
information into a dialogue box displayed in the cell phones

screen.

When a dialogue box is first entered, function 9702
displays an editor window showing the first portioqrgf the
dialog box. 1If the dialog box is too large to fit @R one
screen at one time, it will be displayed in a scrollable
window. As indicated by function 9704, the dialog box
responds to all inputs in the same way that the editor mode
described above with regard to figuré§ 76 through 78 does,
except as is indicated by the functions 9704 through 9726.
As indicated at 9707 and 9708, if the user supplies
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navigational input when in a dialog box, the cursor movement ?

responds in a manner sgimilar to that in which it would(the .ﬂﬂ
editor except that it can normally only move to a control
into which the user can supply input. Thus, if the user
moved left or righta word, the cursér would move left or
right to the next dialog box control, moving up or down
lines if necessary to find such a control. If the user
moves up or down a line, the cursor would move to the
nearest.og the lines above or below the current cursor
position. In order to enable the user to read extended
portions of text that might not cgntain any controls,
normally a cursor will not move more than a page é;}n if
there are no controls within that distance. ~

As indicated by functions’9700 and through 9716, 1f the
cursor has been moved to a field and the user provides any
input of a type whi would input text into the editor,
function 9712 displays a separate editor. window for the
field, which displays the text currently in that field, if
any. If the field has any vocabuiary limitations associated
with it, functions 9714 and 9716 limit the recognition in
the editor to that vocabulary. For example, if the fieiji
were limited to state names, recognition in that field ﬁghld
be so limited. As long as this field -editing window is
displayed, function 9718 will direct all editor commands to
perform editing within it. The user can exit this field -
editing window by selecting OK, which will cause the text
currently in the window at that time to be entered into the

corresponding field in the dialog box window.

If the cursor in the dialog box is moved to a choice
list and the user selects a text input command, function
9722 displays a correction window showing the current value
in the list box as the first choice and other options
provided in the list box as other available choices shown in

a scrollable choice list. In this particular choice lists,
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the scrollable options are not only accessible by selecting

an associated number but also are available by speech

recognition using a vocabulary limited to those options.

If the cursor is in a check box or a radio button and
the user selects any editor text input commz;ﬁi’fuﬁg}ions
9724 and 9726 change the state of the checkl)box or radio
bgtton, by toggling whether the check box or radio button is

selected.

' Figure 98 illustrates a help routine 9800,which is the

)

cell phone embo@imen£z4analog of the help mode’described
above with regard to 4 619 in the PDA embodiments. When
this help mode is called when the cell phone is in a éiven
state or mode of operation, function 5802 displays a
scrollable help menu for the state that includes a
descfiption of the state along with a se lectable list of
help 6ptions and of all of the state's commands. Figure 99
displays such a help menu for the editor mode described
above with regard to £ s 67 and 76 through 78. Figure
100 illustrates such a help menu for the entry mode menu
described above with rega to f4 €768 and.fﬁgégg 79 and
80. As his shown in figures 99 and 100, each of these help
menus includes a help options selection, which can be
selected by means of a scrollable highlight and operation of
the help key, which will allow the user to quickly jump to
the various portions of the help menu as well as the other
help related functions. Each help menu also includes a
brief statement, 9904, of the current command st§ti‘the cell
1

phone is in. Each help menu alsgo includes a scrol lable,

selectable menu 9906 listing all tge ogtions accessible by
phone key. It also includes a on 9908 which allows the
user to access other help functions, inclu fng a description

of how to use the help function and in some cases help about

the function of different portions of the screen that is

available in the current mode.
WY?
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As shown in figure 101, if the user in the editor mode
makes a sustained press on the menu key as indicated at
10100, the help mode will be entered for the editor mode,
causing the cell phone to display the screen 10102. This
displays the selectable help options, option 9902, and
displays the beginning of the brief description of the
operation of the other mode 9900 as shown in figure 99. If
the user presses the right arrow kéy of the cell phone,
which functions as a page right button, since, in help modé\,1
the navigational mode is a page/line navigational mode as
indicated by the characters n<p*L" shown in screen 1102, the
display will scroll down a page as indicated by screen
10104. If the user presses the.page right key again, the
screen will again scroll down a page, causing the screen to
have the appearance shown at 10106; In this example, the
user has been able to read the summary of the function of
the editor mode 9904 shown in figure 99 with just two clicks

of the page right key.

If the user clicks the page right key,again causing the
screen to scroll down a page as is shown in the screen shot
10108, the beginning of the command list associated with the
editor mode can be seen. The user can use the navigational
keys to scroll the entire length of the help menu if so
desired. In the example shown, when the user finds the key
number associated with the entfy mode menu, he presses that
key as shown at 10110 to cause the help mode to display the
help menu associated with the entry mode menu as shown at

screen 10112.

It should be appreciated that whenever the user is in a

help menu, he can immediately [PART OF SENTENCE MISSING]
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commands listed under the "selected by key" line 9910 shown

in figure 99 by making the commands associated key press.
Thus, there is no need for a user to scroll down to the
portion of the help menu in which commands are listed in
order to press the key associated with a command in order to
see its function. In fact, a user who thinks he understands
the function associated with the key can merely make a
sgstained press of the menu key and then type the desired
key to see a brief explanation of its function and a list of
the commands that are available under it.

The commangs listed under the "select by OK" line 9912
shown in figures 99 and 100 have to be collected by
scrolling the highlight to the commands line in the ménu_and
selecting by use of the OK command. ,This is because the
commands listed below the 'line 9912 are associated with keys
that are used in the operation of the help menu itself.

This is similar to the commands listed in screen 7506 of the
editor mode command list shown in figure 75, which are also
only selectable by selection with the OK command in that

command list.

In the example of figure 101, it is assumed that the
user knows that the entry preference menu can be selected by
pressing agd 9lin the entry mode menu, and presses that key
as soon as he enters help for the entry mode menu as
indicated by 10114. This causes the help menu for the entry
preference menu to be shown as illustrated at 10116.

In the example,_the user presses the\a/key followed by
the escape key. Thg 1 key briefly calls the help menu for
the dictation defaults option and the escape key returns to
the entry preference menu at the locat ion and menu
associated with the dictation defaults option, as shown by
screen 10118. Such a selection of a key option followed by

an escape allows the user to rapidly navigate to a desired
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portion of the help menu's command list merely by pressing

the number of the key in that portion of the command and

list followed by an escape.

In the example, the user presses the page right key as
shown at 10120 to scroll down a page in the command list as
indicated by screen 1122. 1In the example, %H is assumed the
(LU

user selects the option associated with the''s key, by

pressing that key as indicated at 10124 to obtain a

description of the press continuous, click discrete to

be displayed as shown in screen 10126. In the example, the

user scrolls down two more screens to read the brief
description of the function of this option and then presses
the escape key as shown at 10128 to return back to the help

menu for the entry preference menu as shown at screen 10130.

] .
As shown in figure 102, in the example, when the user
returns to help for the entry preference menu, here she

Y|
selects the 4‘key as indicated by numeral 1200awhich causes

the help menu for the during presg and click tg utterance
end option, as shown at screen 10202. The user then scrolls
) o

AN

: i wﬁqi this mode to understand its function and then, as {}own at

2 down two more screens to read enough of the description of
.CJWA 10204, escapes back up to help for the entry preference menu
as shown at screen 10206. The user then presses esgcape
again to return to the help menu from which the entry
preference menu had been called, which is help for the entry
mode menu as shown at screen 10210. The user presses escape
again to return to the help menu from which help for entry
mode had been called, which is the help menu for the editor

mode as shown in screen 10214.



WO 2004/023455 PCT/US2002/028590

-122-
In the example, it is assumed that the user presses the

page right key six times to scroll down to the bottom
portion, 9908, shown in figure 99 of the help menu for the
editor mode. If the user desires he can use a place command
to access options in this portion of the help menu more
rapidly. Once in the "other help" portion of the help menu,
the user presses the down line button as shown at 10220 to
select the editor screen option 10224 shown in the screen
16222. At this point, the user selects the‘OK button
causing the help for the editor screen itself to be
displayed as is shown in screen 10228. In the mode in which
this screen is ghown, phone key member indicators 10230 are
used to label portions of the editor screen. If the user
presses one of these associated phong numbers, a desdription
. of the corresponding portion of the screen will be
displayed. In the example of figure 102, the user presses
thé 4 key, which causes an editor screen héip screen 10234
to be displayed, which describes the function of the
navigation mode indicator "<W"L" shown at the top of the

editor screen help screen 10228.

In the example, the user presses the escape key three
times as is shown to numeral 10236. The first of these
escapes from the screen 10234 back to the screen 10228,
giving the user the option to select explanations of other
of the numbered portions of the screen being described. 1In
the example, the user has no interest in making such other
selections, and thus has followed the first press of the
escape key with two other rapid presses, the first of which
escapes back to the help menu for the editor mode and the
second of which escapes back to the editor mode itself.

A"

As can be seen tir figures 101 and 102, the
hierarchical operation of hélp menus enables the user to
rapidly explore the command structure on the cell phone.

This can be used either to search for a command that



WO 2004/023455 PCT/US2002/028590

-123-
performs a desired function, or to merely learn the command

structure in a linear order.

Figureés 103 and 104 describe an example of a user

continuously dictating some speech in the editor mode and
then using:the editor's interface to correct the resulting

text output.

The sequence starts in figure 103 with the user making

a sustained press of the talk button as indicated at 10300
during which he says the utterance 10302. This results in
the recognition of this utteranceﬁ which in the example
causes the text shown in screen 10304 to be displayed in the
editor's text window 10305. The numeral 10306 points to the
position of the cursor at the end of this recognized text,
which is a non-selection cursor at the end of the continuous

dictation.

(

whickwill cause the utterance to be recognized us&j}

It is assumed that the system has been set in a mode

continuous large vocabulary speech recognition. This is
indicated by the characters " LV" 10306 in the title bar of
the editor window shown in screen 10304.
41 L
In the example, the user presses the 3 key to access
the added navigation menu illustrated in figure 70 and 84

/7 and then presses the 1 button to select the utterance

[
[stock?] \option shown in those figureg. This makes the
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cursor correspond to the first word of the text recognized

for the most recent utterance as indicated at 10308 in

screen 10310. Next, the user double-clicks the 7 key to

select the capitalized cycle function described in figure

77. This causes the selected word to be capitalized as

shown at 10312. |

Next, the user presses the right button, which in the
cﬁrrent word/line navigational mode, indidéted by the
navigational mode indicator 10314, functions as a word right
button. This causes the cursor to move to thehnext word to
the right, 1031§. Next the user presses the 5 key to set
the editor to an extended selection mode as describéaa above
with regard to functions 7728 through 7732 of figure 77.

. Then the user presses the word right‘again, which causes the
cursor to move to the word 10318 and the extended selection

10320 to include the text "got it&’.p

Next, the user presses the E key to select the choice
list command of figure 77, which causes a correction window
10322 to be displayed for the selection 10320 as the first
choice and with a first alphabetically ordered choice list
shown as dlsplayed at 10324. In this choice list, each
choice is shgég w1th an associated phone key number that can

be used to select it.

In the example, it is assumed that the desired choice
is not shown in the first choice list, so the user presses
the right key three times to scroll down to the third scr%wp
of the second alphabetically ordered choice list, shown-%%at—fzﬂ
10328, in which the desired word "product" is located.

As indicated by function 7706 in figure 77, when the
user enters the correction window by a single press of the
choice list button, the correction window's navigation of

the set to the page/item navigational mode, as is indicated
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by the navigational mode indicator 10326 shown in screen

10332!

Lt
In the example, the user presses the 6 key to select

the desired choice, which causes it to be inserted into the
editor's text window at the location of the cursor
selection, causing the editor text window to appear as shown

at 10330.

Next, the user presses the word right key three times
to place the cursor at the location 10332. In this case,
the recognized word is "results" 'and a desired word is the
singular form of that word "result." For this reason, the
user presses the word form list button,'which causes a word
form list corfection window, 10334, to be displayed, &£hat UJ‘\/ x&¢%
has the desired alternate form as one of its displayed

choices. The user data selects the desired choice by

-

pressing its associated phone key, causing the editor's text
window to have the appearance shown at 16336.
!

As shown in figure 104, the user next presses the line
down button to move the Cﬁrﬁor down to the location 1400.
The user then presses the 5 key to start an extended
selection and presses the word key to move the cursor right
one word to the location 10402, causing the current
selection 10404 to be extended rightward by one word.

N

Next, the user double-clicks the 2 key to select a
filter choices option described above with regard to
function 7712 through 7716,{%Igure 77. The second click of
the 2 key is an extended click, as indicated by the down
arrow 10406. During this extended press, the user
continuously utters the letter string, "p, a, i, n, s, %3(7
which are tﬂifinitial letters of the desired word, !

"painstaking(|.
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In the example, it is assumed that the correction
window is in the continuous letter name recognité}?n mode as
indicated by the characters "_abc" in the title bar of the

correction 10412.

In the example, the recognition of the utterance 10408 .
as filter input causes the correction window 10412 to show a
set of choices that have been filtered against an é}biguous
length filter corresponding to the recognition results from
the recognition of that continﬁously spoken string of letter
names. The correction window has a first choice, 10414,
that starts with one of the character sequences associated

with the ambiguous filter element. The portion of the first

choice that corresponds to a sequence of characters
associated with the ambiguous filter is indicated by the
ambiguous filter indicator 10416. Theé filter cursor, 10418,

is located after the end of this pé?tion of the first
' \

choice.

\\\Ae~this_pe%ﬂt, the user presses the word right key 43?
which, due to the operation of functions 8124 and 8126 at

figure 81, causg& a filter cursor to be moved to and to K
select the first character, 10420, of the current word.

Functions 8151 and 8162 of figure 81 cause a filter

character choice window, 10422, to be displayed. gince the

!
desired character is a "p',) the user presses the&7 key to
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choose it, which causes that character to be made an

unambiguous character of the filter string, and causes a new
correction window, 10424, to be displayed as a result of

that change in the filter.

Next, the user presses the character down button four
times, which due to the operation of function 8150 in figure
81, causes the filter cursor's selection to be moved four
characters to the right in the first choice, which in the
example is the letter "f'/)10426. Since this is a portion
of the first choice which:éfﬁ%&HZérresponds to the ambiguous
portion of the filter strength as indicated by the ambiguous
filter marker 10428, the call to filter character choice in
line 8152 of figure 81 will cause another character choice

window to be displayed, as shown.

In the example, the desired character, the letter "sk/i)
is associated with thelg‘bhone key in the choice list, and
the user presses that key to cause the correct character,
10430, to be inserted into the cu}rent filter strength and
all the characters before it to be unambiguously confirmed,

as indicated by numeral 10432.

At this time,[the correct choice is shown associated
¢ 4
with the phone key 6/ /and the user presses that phone key to
cause the desired word to be inserted into the editor's text

window as shown at 10434.

Next, in the example, the user presses the line down/’\
and word right keys to move the cursor selection down a %&96
and to the right so as to select the text "period" shown at
10436. The user then presses the 8, or word form list key,
which causes a word form list correction window lQ&L}B' to
be displayed. The desired output, a period mark, is

associated with the 4 phone key. The user presses that key
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and causes the desired output to be inserted into the text

of the editor window as shown at 10440.

Figure 105 illustrates howqhggr can scroll a choice
list horizontally by operation of functions 8132 and 8135

described above with regard to figure 81.

' Figure 106 illustrates how the Key Alpha recognition
mode can be used to enter alphabetic input into the editor's
text window. Screen 10600 shows an editor text window in
which the cursor 10602 is shown. In this exampéj%, the user
presses the 1 kgy to open the entry mode menu described
above with regard to figure 79 and 68, resulting in the
screen 10604. Once in this mode, the user doublérzclicks the

. 3 key to select the Key Alpha recognition mode dzgéribed
above with regard to function 7938 of 'figure 79. This
causes the system to be set to the Key Alpha mode deséribed
above with regard to figure 86, and the editor window to

display the prompt 10606 shown in figure 106.

In the example, the user makes an extended press of the
phone key as indicated at 10608, which causes a prompt
window, lOGlg«to display the ICA words associated with each
of the letter$ on the phone key that has been pressed. In
response, the user makes the utterance "charle?@ﬂ?lOGlz.
This causes the corresponding letter "c" to be entered into
the text window at the former position of the cursor and
causes the text window to have the appearance shown in

screen 10614.

In the example, it is next assumed that the user
presses the talk key while continuously uttering two ICA
words, "alpha" and "bravo" as indicated at 10616. This
causes the letters "a" and "b" aséociated with these two ICA
words to be entered into the text window at the cursor as

indicated by screen 10618. Next in the example, the user
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presses the 8 key, is prompted to say one of the three ICA

words 'associated with that key, and utters the word

"uniform" to cause the tter "u" to be inserted into the

editor's text window as%z\shown at 10620.

Figure 7 provides an illustration of the same Key Alpha
recognition mode being used to enter alphabetic filtering
input. It shows that the Key Alpha mode can be entered when
in the correction window by pressing the 1 key followed by a

double-click on the 3 key in the same way it can be
from the text editor, as shown in figure 106.

Figures 106 and 109 show how a user can use the
interface of the voice recognition text editor described
above to address and to enter and correct text and e -mails

in the cell phone embodiment.

~ In figure 108, screen 10800 shows the e-mail option
screenpwhich a user accesses if he selects the e -mail option
1
by dougle—clicking on the 4 key when in the main menu, as

illustrated in figure 66.

In the example shown, it is assumed that the user wants
to create a new e-mail message and thus selects the 1
option. This causes a new e-mail message window, 10802, to
be displayed with the cursor located at the first editable
location in that window. This is the first character in the
portion of the e-mail message associated with the addressee
of the message. 1In the example, the user makes an extended
press of the talk button and utters the name "Dan Roth" as

indicated by the numeral 10804.

In the example, this. causes the slightly incorrect
name, "Stan Rothf' o0 be inserted into the message's
addressee line as a shown at 10806. The user responds by

pressing the 2 key to select a choice list, 10806, for the
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selection. In the example, the desired name is shown on the

choice list and the user presses the 5 key to select it,

causing the desired name to be inserted into the addressee

line as shown at 10808.

Next, the user presses the down line button twice to
move the cursor down to the start of the subject line, as a
shown in screen 10810. The user then presses the talk
bﬁtton while saying the utterance '"cell phohe speech
interfaceb? 10812. In the example, this is slightly mi%}
recognized as "sell phone speech interfacel';, and this text
is inserted at Fhe cursor location on the subject line to
cause the e-mail edit window to have the appearance shown at
10814. 1In response, the user presses the line up button and
the word left button to position the.cursor selection at the
‘position 10816. The user then presses the 8 key to cause a
-word form list correction window, 10818, to be displayed .
In the example, the desired output is associated with the 4
key, the user selects that key and causes the desired output
to be placed in the cursor's position as indicated in screen

10820.

Next, the user presses the line down button twice to
place the cursor at the beginning of the body portion of the
e-mall message as shown in screen 10822. Once this is done,
the user presses the talk button while continuously saying
the, utterance "the new Elvis interface is working really
welll"~) This causes the somewhat mis-recognized string, "he
knew elfish interface is working really welll"/| to be
inserted at the cursor position as indicated by screen

10824.

In response, the user presses the line up key once and
the word left key twice to place the cursor in the pé}ition
shown by screen 10900 of figure 199. The user then presses

the 5 key to start an extended selection and presses the
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word left key twice to place the cursor at the position

10902 'and to cause the selection to be extended as is shown
by 10904. At this point, the user double -clicks on the 2
key to enter the correction window, 10906, for the current
selection and, during that press, coﬁtinuously says the
characters "t, h, e, space, nf This causes a new
correction window, 10908, to be displayed with ufhambiguous
filter 10910 corresponding to be continuously eﬁiéred letter

name character sequence.

Next, thgﬁé%i;r presses the word right key, which moves
the filter cursor to the first character of the next word to
the right, as indicated by numeral 10912. The user then
presses the 1 key to enter the entry mode menu and presses
the 3 key to select to select the AlphaBravo, or ICA word,
input vocabulary. During ﬁhe continuation of the press of
the 3 key, the user says the continuous utterance, "echo,
lima, victor, india, sierrg! 10914. This is recognized as
detector sequence "ELVIS,"Zi;ich is inserted, starting with
the prior filter cursor position,]into the first choice
window of the correction window, 10916. In the example
shown, it is assumed that AlphaBravo recognition is treated
as unambiguous because of its reliability, causing the
entered characters and all the characters before it in the
first choice window to be treated as unambiguously

confirmed, as is indicated by the unambiguous confirmation

indication 10918 shown in screen 10916.

In the example, the user presses the OK key to select

the current first choice because it is the desired output.

Figure 110 illustrates how re-utterance can be used to
help obtain the desired recognition output. It starts with
the correction window in the same state as was indicated by
screen 10906 and figure 109. But in the example of figure

110, the user responds to the screen by pressing the 1 key



WO 2004/023455 PCT/US2002/028590
-132-
twice, once to enter the entry menu mode, and a second time
to select a large vocabulary recognition. As indicated by
function 7908 through 7914 in figure 79, if large vocabulary
recognition is selected in the entry mode menu when a
correction window is displayed, the system interprets this
as an indication that the user wants to perform a re -
utterance, that is, to add a new utterance for the desired
output into the utterance list for use in helping to select
the desired output. In the example, the usér continues the
second press of the 1 key while using discrete speech to say
the three words "thg" "new&/?"Elvis" corresponding to the
desired output. In the example sg%;;fhit is assumed that
the additional discrete utterance information provided by
this new utterance list entry causes the system to co%rectly
recognize the first two of the three Qords. In the example
it is assumed that the third of the three words is not in
the current vocabulary, which will require the user -to spell
that Ehird word with filtering input, such as was done by

the utterance 10914 in figure 109.

Co==file 16====

T—

Figure 110 illustrates how the editor functionality can
be used to enter a URL text string f;;jgiﬁgoses of accessing
a desired web page on a Web browser ich is part of the

cell phone's software.

The browser option screen, 11,100, shows the screen
that is displayed if the user selects the Web browser option
associated with the 7 key in the main menu, as indicated on
figure 66. In the example, it is assumed that the user
desires to enter the URL of a desired web site and selects
the URL window option associated with the 1 key by pressing
that key. This causes the screen 11,102 to display a brief
prompt instructing the user. The user responds by using
continuous letter-name spelling to spell the name of a

desired web site during a continuous press of the talk
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button. In the embodiment shown, the URL editor is always

in correction mode so that the recognition of the utterance,
11,103, causes a correction window, 11,104, to be displayed.
The user then uses filter string editing techniques of the
type whié@ﬁﬁ;ve been described abovelto correct the
originally mis-recognized URL to the desired spelling as
indicated at screen 11,106, at which time he selects the

first choice, causing the system to access the desired web

site.

Figures 112 through 114 illugtrate how the editor
interface can be used to navigate and enter text into the
fields of Web pages.

|

Screen 11,200 illustrates.the appearance of the cell
phone's Web browser when it first accesses a new web site.

A URL field, 11,201, is shown before the top of the web
page, 11,204, to help the user identify the current web
page. This position can be scrolled back to at any time if
the user wants to see the URL of Ehe currently dis played web
page. When web pages are first entered, they are in a
document/page navigational mode in which moving the left and
right key will act like the page back and page forward
controls on most Web browsers. In this case, the word
"document" is substituted for "page" because the word "page"
is used in other navigational modes to refer to a screen
full of media on the cell phone display. If the user
presses the up or down keys, the web page's display will be
scrolled by a full display page (or screen) !



WO 2004/023455 PCT/US2002/028590

Eifile 17== o

FIG. 116 illustrates how the cell phone embodiment

shown allows a special form of correction window to be used
as a list box when editing a dialog box of the type

described above with regard to figure 115. ro

, The example of figure 116 starts from Fhe find d;%}og
box being in the state shown at screen 11504 in figure 15.
From this state, the user presses the down line key twice to
place the cursor in the "In:" list box, which defines in
which portions of the cell phone's data the search conducted
in'response to the find dialog box is to take place. When
the user presses the talk button with the cursor in this
. win ow, a list box correction window,lllslz, is displayed-
nggﬁjégows the current selection in the list box as the
. current first choice and provides a sgrollable list  of the
otherllist box choices, with each such other choice being
shown with associated phone key number. The user could
scroll through this list and choose the desired choice by
phone key number or by using a highlighted selection. 1In
the example, the user continues the press of the talk key
and says the desired list box value with the utterance,
11514. In list box correction windows, the active
vocabulary is subzggﬁﬁégllgdllmlted t2y$}2; ¥§%2§i—4/;: ?’ /%;
such limited vocabularyydMiSSi&EzTEX@ﬂ] ﬂi
value ég’the first choice. The user responds by pressing

the OK key, which causes the desired list value to be place

in the list box of the dialog box as is indicated, 11518.

FIG. 117 illustrates a series of interactions between a

user and tzzkiﬁiﬁ_phone interface, which display some of the

functions the interface allows the user to perform

when making phone calls.
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The screen 6400 at figure 117 is the same top -level

phone 'mode screen described above with regard to figure 64.
If when it is displayed the user selects the last navigation
button, which is mapped to be name dial command, the system
will enter the name dial mode, the bésic functions of which
are those illustrated in the pseudocode of figure 119. As
can be seen from that figure, this-mode allows a user to
select names from a contact %%%t é&vadding them, and if
there is a mis-recognition, to correct it by alphabetic
filtering by selecting choices from a pqtentially scrollable
choice list in a correction window whichfg\similar to those

of the described above.

When the cell phone enters the name dial mode, an
initial prompt screen, 11700, is shown as indicated in
figure 117. In the examble, the user utters a name, 11702,
during the pressing of the talk key. In name d{}l, such
utterances are recognized with the vocabulary automatically
limited to the name vocabulary, and the resulting
recognition causes a correction dindow, 11704, to be
displayed. 1In the exémple, the first choice is coxrect, so
the user selects the OK key, causing the phone to initiate a
call to the phone number associated with the named party in

the user's contact list.

When the phone call is connected, a screen, 11706, is
displayed having the same ongoing call indicator, 7414,
described above with regard to figure 75. At the bottom of
the screen, as indicated by the numeral 11708, an indication
is given of the functions associated with each of the
navigation keys during the ongoing call. In the example,
the user selects the down button, which is associated with
the same Notes function described above with regard to
figure 64. In response, an editor window, 11710, is
displayed for the Notes outline with an automatically

created heading item, 11712, being created in the Notes
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outline for the current call, labeling the party to whom it

is made and its starq;P;nd ultimately its end time. A

cursoxr, 11714, is then placed at a new item indented under

the calls heading.

In the example, the user says a continuous utterance, |
11714, during the pressing of the talk button because
rgcognized text corresponding to that utterance to be
inserted into the notes outline at the cursér as indicated
in screen 11716. Then the user double -clicks the 6 key to
start recording, which causes an audio graphic
representation of the sound to be placed in the notes to
editor window at the current location of the cursor. As
indicated at 11718, audio from portiops of Fg? phoge call in
which the cell phone operator is speaking adw» underlined in

the -audio graphics to make it easier for the user to keep /’ED
track of who's been talking Eow long in the cali'and, if 4

desired, to be able to better ‘search for portions of the

recorded audio in which one or the other of the phone calI%

to parties was speaking.

In the example of figure 117, the user next double-
clicks on the star key to select the task list. This shows
a screen, 11720, that lists the currently opened tasks, on
the cell phone. In the example, the user selects the task
associated with the 4 phone key, which is another notes
editor window displaying a different location in the notes
outline. In response, the phone keys display shows a

screen, 11722, of that portion of the notes outlined.

In the example, the user presses the up key three times
to move the cursor to location 11724 and then presses the 6
key to start playing the sound associated with the audio
graphics representation at the cursor, as indicated by the

motion between the cursors of screens 11726 and 11728.
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Unless the play only to me option, 7513, described

above with regard to figure 75 is on, the playback of the
audio in screen 11728 will be élayed to both sides of the
current phone call, enabling the user of the cell phone to
share audio recording with the other party during the cell

phone call.

FIG. 118 illustrates that when an edit window is
recording audio, such as is shown in screen 11717 near the
bottom middle of figure 117, the user can turn on speech
recognition during the recording of such an audio to cause
the audio recorded during that portion to also have speech
réeognition performed upon it. In the example shown during
the\igéprdrng'shown in screen 11717, the user presses the
talk button and speaks the utterance, 11800. This causes
.the text associated with that utterance, 11802, to be
inserted in the editor window, 11806. Audio recorded after
the duration of the recognition is recorded merely with
audio graphics. Normally this would be used in the methods
in which the user tries to speak élearly during an
utterance, such as the utterance 11800, which is to be
recognized, and then would feel free to talk more casually
during portions of conversation or dictation whiég&g}e being
recorded only with audio. Normally audio is recorded in
association with speech recognltlon so that the user could
later go back, listened’ to and correct any dictation such as
the dictation 11802, whicl was incorrectly recognized during

a recording.

FIG. 119 illustrates how the system enables the user to
select a portion of audio, such as the portion 11900 shown
in that flgur?\by a combination of the extended selection
key and play or navigation keys, and then to select the
recognized audio dialog box discussed above with regard to
functions 9000 through 9014 of figure 90 to have the

selected text recognized as indicated at 11902. 1In the
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example of figure 119, the user has selected the show

recognized audio option, 9026, shown in figure 90, which
causes the recognized text, 11902, to be underlined,

indicating that it has a playable audio associated with it.

FIG. 120 illustrates how a user can select a portion,
12,000, of recognized text that has associated recorded
audio, and then select to have that text st;ipped from its
associated recognized audio by selecting the option 9024,
shown in figure 90, in a submenu under the editor options
menu. This leaves just the audio, 12,002, and its
corresponding audio graphic representation, remaining in the

portion of media where the recognized text previously stood.
1

FIG. 121 illustrates how the function 9020, of FIG. 90,
from under the audio menu of the edit options menu allows
the user to strip the recognition audio that has been
associated with a portion, 12100, of recognized text from

that text as indicated at 12102 in FIG. 21.

FIGS. 122 through 125 provide illustrations of the
operation of the digital dialed mode described in pseudocode
in FIG. 126. If the user selects the digit dial mode, such
as by pressing the 2 phone key when in the main menu, as
illustrated at function 6552 of FIG. 65 or by selecting the
left navigational button when the system is in the top -level
phone mode shown in screen 6400 and FIG. 64, the system will
enter the digital dial mode shown in FIG. 126 and will
display a prompt screen, 12202, which prompts the user to
say a phone number. When the user says an utterance of a
phone number, as indicated at 12204, that utterance will be
recognized. If the system is quite confident that the

recognition of the phone number is correct, it will
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automatically dial the recognized phone number as indicated
at 12206. If the system is not that confident of the phone
number's recognition, it will display a correction window,
12208. If the correction window has the desired number as
the first choice as is indicated 12210, the user can merely
select it by pressing the OK key, which causes the system to
dial the number as indicated at 12212. If the correct
choice is on the first choice list as is indicated at 12214,
the user can merely press the phone key number associated
with that choice because the system to dial the number as is

indicated at 12216

If the correct number is neither the first chojige nor )
in the first choice list as indicated in the scregaﬁfzgjoo, /4é§£1—
shown at the top of FIG. 123, the user can check to see if
the desired number is Qn one of the screens of the second
choice list by either repeatedly pressing the page down key
as indicated by the number 12302, or repeatedly pressing the
item down key as is indicated at 12304. If by scrolling
through the choice list in eitherlof these methods the user
sees the desired number, the user can select it either by
pressing its associated phone key or by moving the choice
highlight to it and then pressing the OK key. This will
cause the system to dial the number as indicated at screen
12308. It should be appreciated that because the phone
numbers in the choice list are numerically ordered, the user
is able to find the desired number rapidly by scrolling
through the list. In the embodiment shown in these figures,
digit change indicators, 12310, are provided to indicate the
digit column of the most significant digit by which any
choice differs from the choice ahead of it on the list.

This makes it easier for the eye to scan for the desired

phone number.

FIG. 124 illustrates how the digit dial mode allows the

user to navigate to a digit position in the first choice and
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correct any error WIIICH exists within it. In FIG. 124, this

is done by speaking the desired number, but the user is also
allowed to correct the desired number by pressing the

appropriate phone key.

As illustrated in FIG. 125, the user is also able to
edit a misperceived phone number by inserting a missing

digit as well as by replacing a mié}recognized one.

Yrat

The invention described above has many aspects wiith
can be used for the entering and correcting of speech
reqognition as well as other forms of recognition on many
different types ofgsomputing platforms, including all those
shown in FIGS. theee through etsht. A lot of the'feaéures
of the invention described with regard to FIG. 94 can be
used in situations where a user desires to enter ?nd/or edit
text without having to pay close visual attention to those
tasks. For example, this could allow a user to listen to e -
mail and dictate responses while walking in a/ﬁark, without
the need to look closely at his cell phone or other
dictation device. One particular environment in which such
audio feedback is useful for speech recognition and other
control functions, such as phone dialing and phone control,

is in an automotive arena, such as is illustrated in FIG.

126.

In the embodiment by shown in FIG. 126,:§h§ car has a
computer, 12600, which is connected to a aedi—phome/( f¥o6524
communication system, 12602, into the caf% audio system,
12604. In many embodiments, the car's electronic system
will have a short range wireless transceiver such as a Blue
Tooth or other short range transceiver, 12606. These can be
used to communicate to a wireless headphone, 2608, or the
user's cell phone, 12610, s0 that the user can have the
advantage of accessing information stored on his normal cell

phone while using his car.

@
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Pfeferably, the cell phone/wireless transceiver, 12602,
can be used not only to send and receive cell phone calls
but also to send and receive e-mail, digital files, such as
text files whdi can be listened to énd edited with the

functionality described above, and audio Web pages.

The input device for controlling many of the functions
described above with regard to the shown cell phone uﬂuoﬂ
embodiment can be accessed by a phone keypad, 1221%\that is
preferably located in a position such as on the stééring
wheel of the automobile, which will enable a user to a
access its keys without unduly distracting him from the
driving function. In fact, with a keypad having a location
gimilar to that shown in FIG. 126, a user can have the
forefingers of one hand around the rim of the steering wheel
while selecting keypad buttons with the thumb of the same
hand. 1In such an embodiment, preferably the system would
have the TTS keys function described above with regard to
9404 through 9414 of FIG. 94 to eﬁable the user to determine
which key he is pressing and the function of that key
without having to look at the keypad. In other embodiments,
the touch sensitive keypad that responds to a.mere touching
of its phone keys with such information could also be

provided : would be even easier and more rapid to use.

FIG.s 127 and 128 illustrate that most of the
capabilities described above with regard to the cell phone
embodiment can be used on other types of phones, such as on
the cordless phone shown in FIG. 127 or on the landline

found indicated at FIG. 128.

It should be understood that the foregoing description
and drawings are given merely to explain and illustrate, and

that the invention is not limited thereto except insofar as
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the interpretation of the appended claims are so limited.

Thogse skilled in the art who have the disclosure before them
will be able to make modifications and variations therein

without departing from the scope of the invention.

The invention of the present application, as broadly
claimed, is not limited to use with any one type of
operatlng system, computer hardware, or computer network,
and, thus, other embodiments of the invention could use

differing software and hardware systems.

i

Furthermorg, it should be understood that the program
behaviors described in the claims below, like virtually all
program behaviors, can be performed by many different'
programming and data structures, usiné substantially
different organization and sequencing.' This is because
programming is an extremely flexible art in which a .given
idea of any complexity, once understood by those skilled in
the art, can be manifested in a virtually unlimited number
of ways. Thus, the claims are not meant to be limited to
the exact functions and/or sequence of functions described
in the . Thas is particularly true since the pseudo -
code described in the text above has been highly simplified
to let it more efficiently communicate that which one
skilled in the art needs to know to implement the invention
without burdening him or her with unnecessary details. In
the interest of such simplification, the structure of the
pseudo-code described above often differs significantly from

the structure of the actual code that a skilled programmer

would use when implementing the invenEion. Furthermore,

many of the programmed behaviors are shown being

performed in software in the specification could be

performed in hardware in other embodiments.

In the many embodiment of the invention discussed

above, various aspects of the invention are shown occurring
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together which could occur separately in other embodiments

of those aspects of the invention.

It should be appreciated that the present invention
extends to methods, apparatus systems, and programming
recorded in machine-readable form, for all the features and
aspects of the invention which have been deécribed in thi s
application is filed including its specification, its

drawings, and its original claims.
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WHAT WE CLAIM IS

-1. A method of speech recognition comprising:
-providing a user interface which allows a user to
select between generating a first and a second user
input;
-responding to the generation of the first user input
by performing large vocabulary recognizing on one or
more utterances in a prior language context dependent
mode, which recognizes at least the first word of such
recognition depending in part on a language model
context created by a previously recognized word; and
-responding to the generation of the second user input
by performing large vocabulary recognizinngn one or
more utterances in a prior language context independent
mode, which recognizes at least the first word of such
recognition independently of a language model context

created by any previously recognized word.

-2. A method as in Claim 1 wherein:
-the user interface includes a first button and a
second button;
-the first user input is generated by pressing the
first button; and
-the second user input is generated by pressing the

second button.

-3. A method as in Claim 1 wherein prior language context
independent mode uses language model context created by the
first and any successively recognized words of an utterance
in selecting the second and successive words, if any,

recognized for an utterance.

-4. A method as in Claim 1 further including providing

recognized words output by the prior language context
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dependent and independent modes as a text input to another

program.

-5. A method as in Claim 4 wherein said method is performed

by a software input panel in Microsoft Windows CE

-6. A method of speech recognition comprising:
-providing a user interface which allows a user to
select between generating a first and a second user
input;
-responding to the generation of the first user input
by recognizing one or more utterances as one or more
words in a given vocabulary in a continuous speech
recognition mode; and
-responding to the generation of the second user input
by recognizing one or more utterances as one Or more
words in the same given vocabulary in a discrete speech

recognition mode.

-7. A method as in Claim 6 wherein the given vocabulary is a

large vocabulary.

-8. A method as in Claim 6 wherein the given vocabulary is

an alphabetic input vocabulary.

-9. A method as in Claim 6 wherein:
-said user interface allows a user to select between
generating a third and a fourth input independently
from the selection of the first and second input; and
-said method further includes responding to said third
and fourth inputs, respectively, by selecting as gaid
given vocabulary a first vocabulary or a second

vocabulary.
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-10. A method as in Claim 9 wherein said first and second

vocabulary are a large vocabulary of words and an alphabetic

input wvocabulary.

-11. A method as in Claim 9 wherein said first and second

vocabulary are two different alphabetic input vocabularies.

-12. A method as in Claim 6 wherein:
~-the user interface provided includes a first button
and a second button;
-the first user input is generated by pressing the
first button; and
-the second user input is generated by pressing the

second button.

-13. A method as in Claim 12 wherein:
-pressing the first and second buttons causes their
respective recognition mode recognize from
substantially the time of the pressing of such a button
until the next end of utterance detected;
~-wherein the discrete recognition is substantially
limited to the recognition of one or more c¢andidates

for a single word matching said utterance and

-the continuous recognition mode is not so limited.

-14. A method as in Claim 6 wherein acoustic models used to
represent words in the discrete recognition mode are
different than the acoustic model s used to represent the

same words in the continuous recognition mode.

-15. A method of speech recognition comprising:
-providing a user interface which allows a user to
select between generating a first and a second user

input;
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-responding to the generation of the first user input

by recognizing one or more utterances as one or more
words in a first alphabetic entry vocabulary; and

-responding to the generation of the first user input
by recognizing one or more utterances as one Or more

words in a second alphabetic entry vocabulary.

-16. A method as in Claim 15 wherein:
-the first alphabetic entry vocabulary includes the
names of each letter of the alphabet and the second
alphabetic entry vocabulary does not; and
-the second alphabetic entry vocabulary includes one or
more words that start with each letter of the alphabet

and the first alphabetic entry vocabulary does not.

-17. A method as in Claim 15 wherein said user interface
provides a separate button for generating said first and

second inputs.

-18. A method as in Claim 17 wherein touching of each of
said buttons turns on recognition in the button’s associated

alphabetic entry mode.

-19. A method as in Claim 15 wherein

-said user interface enables:
--a user to select a filtering mode in which word
choices for the recognition of a given word are
limited to word’s whose spelling matches a
sequence of one or more characters input by the
user;
--a user to enter said one or more filtering
characters by voice recognition using either said
first or second alphabetic entry modes; and

-said first and second inputs select between whether

such recognition of filtering characters is performed

using said first or second alphabetic entry modes.
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-20. A method of speech recognition comprising:
-providing a user interface which allows a user to
gselect between generating a first, a second, and a
third user input;
-regponding to the generation 5f the first user input
by recognizing one or more utterances as one or more
words in a first, general purpose large vocabulary; and
-regsponding to the generation of the second user input
by recognizing one or more utterances as one or more
words in a second, alphabetic entry vocabulary; and
-responding to the generation of the third user input
by recognizing one or more utterances as one or more
words in a third, vocabulary which represent non -
spelled text inputs;
-gsequentially receiving output received fiom
recognition in either of the three vocabularies and

placing that output into a common text.

-21. A method as in Claim 20 wherein the third vocabulary is

a digits vocabulary.

-22. A method as in Claim 20 wherein the third vocabulary is

a vocabulary of punctuation marks

-23. A method as in Claim 20 wherein the user interface
provides a different button for the selection of each of

first, second, and third inputs.
-24. A method as in Claim 23 wherein pressing the button
associated with one of said three vocabularies turns on

recognition using that vocabulary.

-25 .A method of performing word recognition comprising:
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-receiving a word input signal containing non -textual

user input representing a sequence of one or more
words ;

-performing word recognition upon the input signal to
produce a choice list of best scoring recognition
candidates, each comprised of a sequence of one or more
words and/or numbers, found by the recognizer to have a
relatively high probability of corresponding to the
input sgignal;

-producing user-perceivable output representing a
choice list of best scoring recognition candidates,
with the candidates being ordered in said choice list
according to a character ordering of a sequence of
characters corresponding to the one or more words
associated with each candidate in the list;

-providing a user interface which enables a user to
select one of the character-ordered recognition
candidates from the choice list;

-responding to user selection of omne of the recognition
candidates from the choice list by treating the
selected candidate as the one or more words and/or

numbers that correspond to the word input signal.

A method as in Claim 25 wherein:

-the word recognition selects a best scoring
recognition candidate; and

-the best scoring candidate is placed in a position in
said user-perceivable output that is independent of
where the character sequence corresponding to the one
or more words associated with the best scoring
candidate would, according to said character ordering,

fall in the character-ordered list.

A method as in Claim 25 wherein:
-the word input signal is a representation of an

utterance of a spoken word; and
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-the word recognition is speech recognition.

-28. A method as in Claim 25 wherein the user perceivable
output includes showing a character -ordered list of said

best scoring recognition candidates on a visual display.

-29. A method as in Claim 28 wherein:
-gsaid choice list includes more recognition candidates
than fit on the display at one time; and
-the choice list is scrollable, so that a user can
select to move the list relative to the display, so as
to see more recognition candidates on the 1list than fit

on the display at one time.

-30. A method as in Claim 28 wherein:
-the character-ordered list is an alphabetically
ordered list; and
-the display of an individual recognition candidates in
the list includes a sequence of one or more

alphabetically spelled words.

-31. A method as in Claim 30 wherein:
-gaid choice list includes more recognition candidates
than fit on the display at one time; and
-the choice list is scrollable, so that a user can
select to move the list relative to the display, so as
to see more recognition candidates on the list than fit

on the display at one time.

-32. A method as in Claim 31 wherein:
-gaid choice list has to alphabetically ordered sub -
lists;
-the first sub-list includes the highest scoring choice
candidates that fit on the display at one time; and
-the second sub-1list includes other best scoring choice

candidates.
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-33. A method as in Claim 32 wherein the second sub -list has

more candidates than fit one display at one time.

-34. A method as in Claim 30 further including:
-providing a user interface that allows the user to
select a filtering sequence of one or more letter -
indications after said display of the character -ordered
list of best scoring recognition candidates; and
-responding to the selection of said filtering sequence
by generating and showing on said display a new
alphabetized choice list of recognition candidates,
which new choice list is limited to candidates whose
sequence of one or more characters start with said
filtering sequence; and
-providing a ﬁser interface that enables a user to
select one of the alphabetized recognition candidates
from the new choice list;
-responding to a user selection of one of the
recognition candidates in the new choice list by
treating the selected candidate as the one or more
words and/or numbers that correspond to the word input

signal.

-35. A method as in Claim 34 wherein said responding to the
selection of said filtering sequence by generating and
showing a new alphabetized choice list includes:
-detecting whether or not if the number of recognition
candidates is below a desired number;
-when a detection is made that the number of
recognition candidates is below the desired number,
selecting from a vocabulary list one or more additional
candidates that start with the filtering sequence for

inclusion in said new alphabetized choice list.

-36. A method as in Claim 35 wherein:
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-said new alphabetized choice list includes more

recognition candidates than fit on the display at one
time; and

-the choice list is scrollable, so that a user can
select to move the list relative to the display, so as
to see more recognition candidates on the list than fit

on the digplay at one time.

-37. A method as in Claim 34 wherein:
-the method is performed on a telephone having a
telephone keypad;
-the user interface that allows the user to input said
letter-indicating inputs allows the user to enter such
inputs by pressing one or more keys of said telephone
keypad, with the pressing of a given telephone pad key
indicating that corresponding letter in the sequence of
one or more characters associated with a desired
recognition candidate is one of a set of multiple
letters associated with the given key; and
-the new candidate list is limited to candidates whose
sequence of one or more words start with an initial
sequence of letters corresponding to the sequence of
letter-indicating inputs, in which each letter of the
initial sequence of letters corresponds to one of the
set of letters indicated by a corresponding letter -
indicating input in said sequence of letter-indicating

inputs.

-38. A method as in Claim 37 wherein:
-said new choice list includes more recognition
candidates than fit on the display at one time; and
-the choice list is scrollable, so that a user can
select to move the list relative to the display, so as
to see more recognition candidates on the list than fit

on the display at one time.
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-39. A method as in Claim 34 wherein:

-the user interface that allows the use to select a
sequence of one or more letter-indications allows a
user to select a desired number of characters from the
start of a string of alphabetic characters contained
within a selected one of the recognition candidates
displayed in a choice list; and

-and said user interface response to such a selection
by using the selected one or more characters as all or
part of said sequence of one or more letter -

indications.

-40. A method as in Claim 30 further including:
-providing a user interface that allows the user to
indicate the selection of a location on a displayed
alphabetized choice between listed candidates or
between a listed candidate and the beginning or end of
the list; and
-responding to such a selection by redisplaying a new
alphabetized choice list limited to recognition
candidates having spellings between the two candidates
or between the candidates and the beginning or end of

the alphabet, respectively.

-41. A method as in Claim 28 wherein:
-the input signal represents the utterance of one or
more sequential numbers; and
-the choice list is a numerically oxrdered list of

recognition candidates displayed as numbers.

-42. A method as in Claim 30 wherein:
-gaid input signal represents the utterance of a phone
number;
-said word recognition is speech recognition; and
-saild responding to a user selection of a recognition

candidate causes the phone number displayed for the
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gselected recognition candidate to be automatically

dialed.

-43. A method as in Claim 28 wherein:
-the input signal represents the utterance of one or
more names from contact information; and
-the choice list represents a plurality of best scoring
names from the contact information, ordered

alphabetically.

-44. A method ag in Claim 43 wherein:
-said choice list includes more recognition candidates
than fit on the display at one time; and
-the choice list is scrollable, so that a user can
gselect to move the list relative to the display, so as
to see more recognition candidates on the list than fit

on the display at one time.

-45. A method of performing word recognition comprising:
-receiving a word input signal containing non -textual
user input representing a sequence of one or more
words ;

-performing word recognition upon the input signal to
produce a choice list of best scoring recognition
candidates, each comprised of a sequence of one or more
words and/or numbers, found by the recognizer to have a
relatively high probability of corresponding to the
input signal;

-showing the choice list in a user scrollable display,
with the choice list having more recognition candidates
than fit on the display at one time so that only a sub -
portion of the choice list is displayed at one time;
-responding to user input selecting to scroll the
choice list up or down by moving the choice list

relative to the display up or down, respectively, so as
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word

-47.

-48.

-49.

-50.

-155-
to change the portion of the choice list shown on the

display.

A method as in Claim 45 wherein the word input signal
representation of an utterance of a spoken word and the

recognition is speech recognition.

A method as in Claim 45 wherein:

-said user input selecting to scroll the choice list up
or down includes a multiple-candidate scroll input; and
-said responding to user input includes responding to
each multiple-candidate scroll input by moving the
choice list up or down relative to the display by

multiple recognition candidates.

A method as-in Claim 45 wherein:
-the method is performed on a cell phone; and

-the display is the display of a cell phone.

A method as in Claim 48 wherein:

-the showing of the choice list on cell display
includes displaying different number in association
with each recognition candidate in the portion of the
choice ligt shown on the display at one time;
-providing a user interface which enables a user to
select one of the recognition candidates from the
choice list by pressing a numbered phone key on said
cell phone corresponding to a desired recognition
candidate; and

-responding to a user selection of one of the
recognition candidates from the choice list by treating
the selected candidate as the one or more words and/or

numbers that correspond to the word input signal.

A method as in Claim 45 wherein:
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-each recognition candidate has associated with it a

character string; and
-the recognition candidates in the scrollable choice
list are ordered by the character ordering in which

their respective character strings occur.

-51. A method as in Claim 45 wherein the recognition
candidates in the scrollable choice list are oxdered by

their recognition score against the word signal.

-52. A method as in Claim 45 further including responding to
user input selecting to scroll the choice list right or left
by moving the choice list relative to the display right or
left, respectively, so as to change the portion of
individual choices in the choice list that are shown on the

display.

-53. A method of performing word recognition comprising:
-receiving a word input signal containing non -textual
user input representing a sequence of one or more
words ;

-receiving a sequence of one or more filter input
signal, each containing non-textual user input
representing a sequence of one or more characters;
-responding to the one or more filter input signals by
producing a filter, representing one or more possible
character sequences, each having one or more
characters, found to have possibly corresponded to the
filter input signal;

-generating a list of recognition candidates starting
with a one of the character sequences represented by
the filter, including one or more candidate from word
recognition of the input signal when one or more such
word recognition candidates starting with a one of the
character sequences represented by the filter have a

recognition probability above a certain minimum level;
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-producing user-perceivable output representing:

--gaid list of best scoring recognition
candidates; and
--a character sequence represented by said filter
corresponding to the initial characters of one of
the list of best scoring recognition candidates;
-enabling a user to select one of the recognition
candidates from said list and/or to select a character
from said filter;
-responding to selection of one of the recognition
candidates from the choice list by treating the
selected candidate as the one or more words that
correspond to the word input signal;
-responding to selection of a filter character by
displaying a choice list of other characters in the
possible character sequences represented by the filter
that correspond to the selected character’s position to
the user-perceivable filter;
-enabling a user to choose one of the characters in the
character choice list;
-responding to a choice of a character in the character
choice list by:
--limiting the possible character sequences
represented by the filter to ones having the
chosen character in the selected character’s
position; and
--repeated said generation of a list of
recognition candidates using the filter as limited

by the chosen character.

-54. A method as in claim 53 wherein the limiting of the
possible character sequences represented by the filter
includes limiting such character sequences to ones having
the characters, if any, that occur before the selected

character in the user-perceivable filter.
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A method as in claim 53 wherein:

-said generation of a list of recognition candidates
limits the recognition candidates to those starting
with only a single character sequence represented by
the filter; and
--the user-perceivable output representing said
candidate list includes said single character

sequence as the user-perceivable filter.

-56. A method as in claim 53 wherein said generation of a

list of recognition candidates limits the recognition

candidates to those starting with any of a plurality of

character sequences represented by the filter.

-57.

-58.

-59.

A method as in Claim 53 wherein:

-the filter input signals correspond to a sequence of
one or more phone key presses, where each pressed phone
key has an associated set of letters; and

-the responding to the filter imput signals produces a
filter representing one or more sequences of
characters, where each such sequence has one character
for each such key press, with each such character
corresponding to one of the set of letters associated

with the corresponding key press.

A method as in Claim 53 wherein:

-the filter input signals correspond to a sequence of
one or more utterances each of a sequence of one or
more letter indications; and

-the responding to the filter input signals includes
performing speech recognition upon the sequence of one
or more utterances to produce a filter representing a
one or more sequences of characters corresponding to

the characters recognized from said utterances.

A method of performing word recognition comprising:

PCT/US2002/028590
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-receiving a word input signal containing non -textual

user input representing a sequence of one or more
words ;

-performing word recognition upon the input signal to
produce a choice list of best scoring recognition
candidates, each comprised of a sequence of one or more
words and/or numbers, found by the recognizer to have a
relatively high probability of corresponding to the
input signal;

-showing the choice list in a user scrollable display;
-responding to user input selecting to scroll the
choice list right or left by moving the choice list
relative to the display right or left, respectively, so
as to change the portion of individual choices in the

choice list that are shown on the display.

-60. A method as in claim 59 wherein said method is
practiced on a cell phone and the user input selecting to
scroll horizontally is the pressing of a button or key on

the cell phone.

-61. A method of performing word recognition
comprising:

-receiving a word input signal representing one or more
words;

-performing word recognition upon the signal to produce
one or more best scoring words corresponding to the
word input signal;

-providing a user interface enabling a user to select
from among a plurality of word transformation commands
each having different type of transformation associated
with 1it;

-responding to the user’s selection of one of the word
transformation commands by transforming a currently
selected word to a corresponding, but different, word

spelled with a different sequence of letters from a
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transformation.
-62. A method as in claim 61
word transformation commands

selected word to a different

-63. A method as in claim 62
word transformation commands

gelected word to a different

-64. A method as in claim 62
word transformation commands

selected word to a plural or

-65. A method as in claim 62

word transformation commands
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the selected command’s associated

wherein at least one of the
transforms the currently

grammatical form.

wherein at least one of the
transforms the currently

tense.

wherein at least one of the
transforms the currently

singular form.

wherein at least one of the

transforms the currently

selected word to a possessive or non -possessive form.

-66. A method as in claim 61

word transformation commands

wherein at least one of the

transformg the currently

selected word to a homonym of the selected word.

-67. A method as in claim 61

word transformation commands

wherein at least one of the

transforms the currently

selected word by changing its ending to one of a set of

common word endings.

-68. A method as in claim 61

wherein

-the word recognition produces a choice list of best

scoring recognition candidates, each comprised of one

or more words, found by the recognizer to have a

relatively high probability of corresponding to the

word signal; and

-the user interface outputs the recognition candidates

of the choice list in user perceivable form; and
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-the user interface enables a user to select a choice

from one of the recognition candidates output on the
choice list and to select have a selected one of the
transformation commands performed upon the selected
choice, and to have the resulting transformed word

produced as output of the recognition process.

-69. A method as in claim 61 wherein
-the word recognition is speech recognition performed
on a telephone; and
_the user interface enables a user to select a selected
one of the transformation commands by pressing a phone

key.

-70. A method of performing word recognition comprising:
-receiving a word input signal representing one or more
words;

-performing word recognition upon the signal to produce
one or more best scoring words corresponding to the
word input signal;

-providing a user interface enabling a user to select
from among a plurality of word transformation commands;
-responding to the user’s selection of one of the word
transformation commands by transforming a currently
selected word between an alphabetic representation and

a non-alphabetic representation.

-71. A method as in claim 71 wherein
-the word recognition produces a choice list of best
scoring recognition candidates, each comprised of one
or more words, found by the recognizer to have a
relatively high probability of corresponding to the
signal; and
_the user interface outputs the recognition candidates

of the choice list in user perceivable form; and
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-the user interface enables a user to select a word

from one of the recognition candidates output on the
choice and to select have the transforming for changing
between an alphabetic and a non-alphabetic
representation performed upon that gselected word, and
to have the resulting transformed word produced as

output of the recognition process.

-72. A method of performing word recognition comprising:
-receiving a word input signal representing one or more
words;

-performing word recognition upon the signal to produce
one or more best scoring words corresponding to the
word input signal;

-providing a user interface enabling a user to select
to display of list of transformations upon a word
produced by said recognition;

-responding to the user’s selection by producing a
choice list of said transformed words corresponding to
the recognized word;

—-the user interface enables a user to select one of the
transformed words in the choice list; and

-responding to the selection of a transformed word by
having the selected transformed word produced as output

of the recognition process.

-73. A method a in Claim 72 wherein:
~the choice list of transformed words is shown on a
user scrollable display, with the choice list having
more transformed words than fit on the display at one
time so that only a sub-portion of the choice list is
displayed at one time;
-responding to user input selecting to scroll the
choice list up or down by moving the choice list

relative to the display up or down, respectively, so as
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to change the portion of the choice list shown on the

display.

-74. A method as in claim 72 wherein the user interface:
-places words output by the recognition process into a
text; and
-allows the user to select from among one Or more words
in the text the word for which the transformation

choice list is to be produced.

_75. A method as in claim 72 wherein the user interface:
-produces a choice list of best scoring word candidates
from a word recognition; and
-allows .the user to select from among one Or more words
in the best scoring choice list the word for which the

transformation choice list is to be produced.

-76. A method as in claim 72 wherein the words in the
transformed word list include the one or more homonyms, if
any, of the word for which the transformation choice list is

produced.

-77. A method ag in claim 72 wherein the words in the
transformed word list include one or more different
representations, if any, of the word for which the

transformation choice list is produced.

-78. A method as in claim 72 wherein the words in the
transformed word list include one or more different
grammatical forms, if any, of the word for which the

transformation choice list is produced.

-79. A method of performing word recognition comprising:
-responding to a command input from a user to start

recognition by:



WO 2004/023455 PCT/US2002/028590
-164-
--turning large vocabulary speech recognition on
after the receipt of the command;
--subsequently automatically turning the large
vocabulary speech recognition off and leaving it
of f until receiving another command input from a

user to start recognition.

-80. A method as in claim 79 wherein the turning off a
speech recognition occurs automatically after the lapsing of

the given period of time.

-81. A method as in claim 79 wherein the turning off a
speech recognition occurs automatically after the detection
of the first end of utterance after the turning on of the

speech recognition.

-82. A method as in claim 79 wherein the command input which
causes the turning on of speech recognition is a non -

acoustic input.

-83. A method as in claim 82 wherein the speech recognition
is turned off in response to the next end of utterance
detection made by the speech recognition and is left off

until the next non-acoustic user input to start recognition.

-84. A method as in claim 83 wherein the speech recognition

is continuous speech recognition.

-85. A method as in claim 83 wherein the speech recognition

ig discrete speech recognition.

-86. A method as in claim 83 further comprising:
-outputting a user perceivable representation of the
one or more words recognized as a best choice for the

utterance preceding the end of utterance detection;
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-providing a user interface allowing a user to provide

correction input to correct errors in the best choice
output in response to the recognition of an utterance;
-responding to receipt of a start recognition comman d
input after the outputting of the best choice
recognized for an utterance before any correction input
has been received for said best choice by:

--confirming said best choice as correct; and

--repeating said method again for a new utterance

starting with receipt of the start recognition

command .

-87. A method as in claim 86 further including responding to
such a confirmation of an utterances by including one or
more of the recognized words as being part of the current
context used to calculate a language model score for

subsequent speech recognition.

-88. A method as in claim 86 further include responding to
such a confirmation of an utterances by using one or more of
the recognized words as data for altering the language

model.

-89. A method as in claim 86 further including responding to
such a confirmation of an utterance as corresponding to a
given recognized word by labeling acoustic data from the
utterance for use in updating one or more acoustic models

used in the recognition in of the given recognized word.

-90. A method asg in claim 83 further including allowing a
user to select between a first mode in which recognition
turns off after the next end of utterance detected after
receiving the non-acoustic input, and second mode which does

not turn off recognition after said next end of utterance

detection.
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-91. A method as in claim 90 wherein, in said second mode,

recognition is automatically turned off in response to lapse
of time longer than the normal lapse between utterances in

conversation.

-92. A method as in claim 83 wherein:
-the method is performed by software running on a
handheld computing device; and
-the non-acoustic input is the pressing of a button,

including a GUI button.

-93. A method as in claim 92 wherein
-the handheld computing device is a cellphone; and

-the buttons are cellphone buttons.

-94. A method as in claim 83 wherein the method is performed
by software running on a computer which is part of an

automotive vehicle.

-95. A method as in claim 82 wherein
-the start recognition command input is the pressing of
a hardware or software button; and
-the recognition is automatically turned off within
less than a second after the pressing of the button

ceases.

-96. A method as in Claim 82 wherein:
-said method provides a user inter face having a
plurality of speech mode selection buttons, each for
selecting a different speech recognition mode,
available for selection by the user at one time; and
-the non-acoustic input which causes the turning of
speech recognition is the pressing of one of said
buttons; and
-the method responds to the pressing of a speech mode

button by turning on speech recognition in its
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associated mode and subsequently automatically turning

of saild recognition.

-97. A method as in Claim 96 wherein:
-the speech recognition mode associated with one of
said buttons is said large vocabulary recognition;
-the recognition mode associated with another of said
buttons is a mode which performs recognition with a
vocabulary for alphabetic entry.

-98. A method as in Claim 96 wherein:
-the speech recognition mode associated with one of
said buttong is continuous recognition;
-the recognition mode associated with another of said

buttons is discrete recognition.

-99. A method as in claim 96 wherein
-the handheld computing device is a cellphone; and

-the buttons are cellphone buttons.

-100. A method of speech recognition comprising:
-providing a user interface which provides a button
which responds to touch lasting less than a first
duration as a click, and a touch lasting 1l onger than a
second duration as a press;
-responding to a press by causing speech recognition to
be performed on sound for a duration that varies as a
function of the length of the press; and
-responding to a click by causing speech recognition to
be performed on sound for a duration that is

independent of the length of the click.

-101. A method as in Claim 100 wherein:
-said responding to a click causes speech recognition

to be performed on sound received from substantially
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the time of the click until the next end of utterance

detected; and
-said responding to a press causes speech recognition
to be performed on sound received during the period of

the press.

-102. A method as in Claim 101 wherein recognition performed
in response to a click is discrete recognition and
recognition performed in response to a press is continuous

recognition.

-103. A method as in Claim 102 wherein the user interface
allows a user to select between:
-a mode in which recognition in response to a click and
recognition in response to a press are both either
continuous or discrete; and )
-a mode wherein recognition performed in response to a
click is discrete recognition and recognition performed

in response to a press 1s continuous.

-104. A method as in claim 100 wherein:
-said responding to a click causes speech recognition
to be performed on sound received from substantially
the time of the click for a period of at least omne
minute; and
-said responding to a press causes speech recognition
to be performed on sound received during the period of

the press and for not more than one second afterward.

-105. A method as in Claim 100 wherein:
-the user interface has a plurality of speech mode
selection buttons, each for selecting a different
speech recognition mode, available for selection by the
user at one time;
-the user interface responds to a touch of each of the

mode selection buttons lasting less than a first
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duration as a click, and a touch of such a button

lasting longer than a second duration as a press;
-the method responds to a press of a mode button by
causing speech recognition to be performed in the
button’s associated mode on sound for a duration that
varies ags a function of the length of the press; and
-responding to a click of a mode button by causing
speech recognition to be performed in the button’s
associated mode on sound for a duration that is

independent of the length of the click.

-106. A method as in Claim 105 wherein:
-the recognition mode associated with a first of said
mode buttons is a mode which performs recognition with
a large vocabulary; and
~the recognition mode associated with a second of said
mode buttons is a mode which performs recognition with

an alphabetic entry vocabulary.

-107. A method as in Claim 105 wherein
-the speech recognition mode associated with one of
said mode buttong is continuoug recognition; and
-the recognition mode associated with another of said

mode buttons is discrete recognition.

-108. A method as in claim 105 wherein:
-the method is practiced on a cellphone; and

-numbered cellphone buttons act as said mode buttons.

-109. A computing device that functions as a telephone
comprising:
-a user perceivable output device;
-a set of phone keys including at least a standard
twelve key phone key pad;
-one oY more microprocessors;

-milcroprocessor readable memory;
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-a microphone or audio input from which said telephone

can receive electronic representations of sound;

-a speaker or audio output for enabling an electric

representation of sound produced in said telephone to

be transduced into a corresponding sound;

-transmitting and receiving circuitry;

-programming recorded in the memory including:
--telephone programming having instructions for
performing telephone functions including making
and receiving calls; and
--gpeech recognition programming including
instructions for:

---performing large vocabulary speech
recognition upon an electronic
representations of sound received from the
microphone or microphone input; and
---responding to presses of one or more of
the phone keys to control the operation of

the speech recognition.

-110. A a computing device as in Claim 109 wherein the

device is a cellphone.

-111. A computing device as in Claim 109 wherein the device

is a cordless phone.

-112. A computing device as in Claim 109 wherein the device

is a is a landline phone.

-113. A computing device as in Claim 109 wherein the speech

recognition programming includes instructions for:
-responding to a given utterance by performing speech
recognition to produce a choice list of best scoring
speech recognition candidates each comprised of one or

more words found by the recognizer to have a relatively
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high probability of corresponding to the given

utterance or part of an utterance;

-producing user perceivable output indicating a
plurality of the choice list candidates and associating
a separate phone key with each of such choice; and
-responding to a press of a phone key associated with a
choice list candidate by selecting the associated

candidate as the output for the given utterance.

-114. A computing device as in Claim 113 wherein the speech
recognition programming includes instructions for using a
plurality of numbered phone keys as said phone keys

associated with choice list candidates.

-115. A computing device as in Claim 114 wherein the spee ch
recognition programming includes instructions for, at the
same time some of the numbered phone keys are associated
with choice list candidates, using other numbered phone keys

for other speech recognition functions.

-116. A computing device as in Claim 113 wherein the speech
recognition programming includes instructions for:
-operating in a first mode which responds to presses of
each of a set of phone key by selecting an associated
choice list candidate; and
-operating in a second mode which responds t o presses
of each of the same set of phone key as a letter

identification input.

-117. A computing device as in Claim 116 wherein the speech
recognition programming includes instructions for using said
letter identifications for alphabetic filtering of the

choice list.

-118. A computing device as in Claim 109 wherein the speech

recognition programming includes instructions for:
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-producing a recognition output corresponding to a

sequence of one or more recognized words in response to
the recognition of a given utterance;

-placing the recognition output into a text sequence
previously containing a sequence of zero or more words
stored in the memory at a current cursor location in
the text sequence; and

-moving the cursor location forward and backward,
respectively, in the text sequence in response to the

pressing of different ones out of the phone keys.

-119. A computing device as in Claim 118 wherein the
instructions for moving the current text location include
instructions for moving the current text location forward
and backward a whole word at time, respectively, in
response to the pressing of one of:two phone keys associated
with word-at-a-time motion, one associated with word forward

motion and one associated with word backward motion.

-120. A computing device as in Claim 119 wherein the
instructions for moving the current text location forward
and backward a whole word at a time includes instructions
for:
-responding, under a first condition, to the pressing
of the key associated with word forward or backward
motion, respectively, by selecting the whole word after
or before the prior cursor location; and’
-responding, under a second condition, to the pressing
of the key associated with word forward or backward
motion by placing a non-selection cursor immediately
behind or before, respectively, the prior cursor
location;
-whereby the same two keys can be used to move a word
at a time in text, and either to make the cursor
correspond to the selection of a whole word or non -

selection cursor before or after a word.
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-121. A computing device as in Claim 120 wherein said second
condition includes one in which the pressing of one of said
word-at-a-time keys is received as the next input after the

pressing of the other of said two word-at-a-time keys.

-122. A computing device as in Claim 118 wherein:
-the user perceivable output device is a display;
-the speech recognition programming includes
instructions for displaying all or a portion of the
text sequence across successive lines on the display;
and
-the instructions for moving the current text location
include instructions for moving the current text
location up a line and down a line, respectively, in

response to the pressing of different ones of the phone:

keys.

-123. A computing deviée as in Claim 118 wherein the
instructions for moving the current text location include
instructions for moving the current text location to the
start and to the end of a sequence of words including all or
part of the words in the text sequence, respectively, in

response to the pressing of different ones of the phone

keys.

-124. A computing device as in Claim 118 wherein the speech

recognition programming includes instructions for:
-responding to the press of one phone key by starting
an extendable selection at the current text location;
and
-responding to the pressing of different ones of the
phone keys associated with moving the current text
location forward and backward, respectively, by
extending the selection forward and backward,

respectively, by the amount associated with such keys.
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-125. A computing device as in Claim 118 wherein the
programming includes instructions for generating an audio
‘output by a text-to-speech process of one or more words at
the current text location after that current location ha s

been moved in response to the pressing of one of the phone

keys.

-126. A computing device as in Claim 118 wherein:
-the user perceivable output device is a display;
-the speech recognition programming includes
instructions for showing on the display one or more
words at the current location after that current
location has been moved in response to the pressing of

one of the phone keys..

-127. A computing device as in Claim 109 wherein the speech
recognition programming includes instructions for respondi ng
to a selection of a given one of the phone keys by entering
a help mode which responds to a subsequent phone key press
by provided in user perceivable form an explanation about
the function associated with the subsequently pressed phone

key before entering the help mode.

-128. A computing device as in Claim 127 wherein:
-the instructions for responding to presses of one or
more phone keys to control operation of speech
recognition define a hierarchical command structure in
which a user can navigate and select commands by a
sequence of one or more phone keys; and
-the instructions for entering a help mode include
instructions for responding to a each key press in a
sequence of two or more key presses after entering said
help mode by providing, in user perceivable form, an
explanation about the function the key press would have

in a similar sequence of key press in the hierarchical
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command structure if that key sequence had been entered

before entering the help mode.

-129. A computing device as in Claim 109 wherein the speech
recognition programming includes instructions for responding
to a pressing of a first phone key by outputting a user
perceivable list indicating the functions associated with
each of a plurality of individual phone keys at the current

time.

-130. A computing device as in Claim 129 wherein the user
perceivable output includes the generation of an audio

signal saying the list of function indications.

-131. A computing device as in Claim 129 wherein:
—ﬁhe phone keys include said first key and a set of one
or more navigation keys; and
-the speech recognition programming includes
instructions for operating in a text mode where:
--the navigation keys allow user perceivable navigation
of recognized text;
--other phone keys have a set of functions mapped to
them for controlling entry and editing of said text;
and
--a press of the first key is responded to by entering
command list mode where navigation keys allow user -
perceivable navigation of a list of the functions
associated with each of a plurality of phone keys in

the text mode.

-132. A computing device as in Claim 131 wherein:
-the command list mode’s user -perceivable list of
functions include the associations of phone key numbers
with a plurality of functions in the list; and
-speech recognition programming includes instructions

for responding to pressing of a numbered phone key
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associated with a function in said list during

operation of the command list mode by returning to the

text mode and selecting its associated function.

-133. A computing device as in Claim 131 wherein:
-the speech recognition programming includes
instructions for use in the command list mode for:
-responding to one or more presses of navigational keys
by moving a function selection relative to the user -
perceivable list of functions; and
-responding to a press of a selection phone key by
returning to the text mode and selecting its associated

function.

-134. A computing device as in Claim 133 wherein the command
list includes functions in addition to those that can be
selected by pressing of phone keys in the text mode, which
additional functions can be selected in the command list

mode by said navigation and selection.

-135. A computing device as in Claim 133 wherein:
-the command list lists functions that are ass ociated
with the navigation keys in the text mode;
-said text-mode navigational key functions are
different than those associated with the navigation
keys in command list mode; and
-the text mode navigational key functions can be
selected in the command 1list mode by said navigation

and selection.

-136. A computing device as in Claim 131 wherein:
-said phone keys include a menu key;
-said programming recorded in the memory includes
instructions for responding to a press of the menu key
in each of a plurality modes other than said text mode

by displaying a list of functions selectable by phone
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key that were not selectable by the same phone keys

immediately before the pressing of the menu key; and
-said first key used in said text mode to select the

command list mode is the menu key.

-137. A computing device as in Claim 109 wherein the speech
recognition programming includes instructions for operating
in a text mode during which:
-the navigation keys allow user perceivable navigation
of recognized text; and
-a plurality of the numbered phone keys function at one
time as key mapping keys, each of which selects a
different key mapping mode that maps a different set of
functions to a plurality of said numbered phone keys;
-whereby a user can quickly select a desired key
mapping from a plurality of such mappings by pressing:a
numbered phone keys, greatly increasing the speed with
which the user can select one from a among a relatively

large number of commands from the text mode.

-138. A computing device as in Claim 137 wherein the speech
recognition programming includes instructions for responding
to the pressing of one of said key mapping keys by entering
an associated menu mode where navigation keys allow user -
perceivable navigation of a menu that indicates the
functions associated with each of a plurality of numbered
phone keys in the pressed mapping key’s assoclated key

mapping mode.

-139. A method of performing large vocabulary speech
recognition comprising:
-receiving a filtering sequence of one or more key-
press signals each of which indicates which of a
plurality of keys has been selected by a user, where
each of the keys represents two or more letters;

-receiving an acoustic representation of a sound;
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-performing speech recognition upon the acoustic

representation which scores word candidates as a

function of the match between the acoustic

representation of the sound and acoustic models of

words;

-wherein:
--the scoring of word candidates favors word
candidates containing a sequence of one or more
alphabetic characters corresponding to the
filtering sequence of key-press signals, where a
candidate word is considered to contain a
characters sequence corresponding to the filtering
sequence if each sequential character in the
characters sequence corresponds to one of the
letters represented by it corresponding sequential

key-press signal.

-140. A method as in Claim 139 further including:
-responding to an additional utterance made in
association with a given key press signal in said
filtering sequence by performing speech recognition
upon the associated utterance; and
-responding to the recognition of the key press’s
associated utterance as a letter identifying word by
causing the set of letters represented by the key press
in the filtering sequence to be limited to a letter

identified by the recognized letter identifying word.

-141. A method as in Claim 140 further including:
-responding to a key press signal by displaying in
user-perceivable form a set of words containing one or
more words starting with each letter represented by the
pressed key; and
-favoring the recognition of an utterance made after

the display of the pressed key’s associated letter
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identifying words as corresponding to one of said

displayed words.

-142. A method as in Claim 139 further including providing a
user interface which:
-outputs a plurality of the word candidates produced by
said speech recognition in a user -perceivable form in a
choice list; and
-allows a user to select one of the output candidates
as the desired words; and
-responding to the user selection of one of the output
candidates by selecting it as the recognized word for

the recognition.

-143. A method as in Claim 139 wherein said receiving of a
filtéring sequence and said performing of speech recognition
favoring candidates containing characters corresponding to
the filter sequence can be performed repeatedly for a given
acoustic representation in response to the receipt of

successive key-press signals in said filtering sequence.

-144. A method as in Claim 139 wherein the preferential
scoring of word candidates is performed by selecting from
word candidates previously selected by the recognition
process those candidates that contain a sequence of one or

more characters corresponding the filtering sequence.

-145. A method as in Claim 139 wherein the preferential
scoring of word candidates is performed by performing the
speech recognition upon the acoustic representation a second
time during which word candidates are favored which contain
a sequence of one or more characters corresponding to the

received filtering sequence.

-146. A method as in Claim 139 wherein the sequence of key

press signals is received before the initial recognition of
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the acoustic representation is complete and the alphabetic

favoring of word candidates its performedAduring the initial

recognition.

-147. A method as in Claim 139 wherein the method is
performed by software running on a telephone and the keys

are keys of a telephone keypad

-148. A method as in Claim 139 wherein the telephone is a

cell phone.

-149. A method as in Claim 139 wherein the preferential
scoring of word candidates is performed by performing the
speech recognition upon an acoustic representation of a
second utterance of the desired word in which word
candidates are favored which céntain a seguence of one or
more characters corresponding to the received filtering

sequence.

-150. A method as in Claim 149 wherein the preferential
scoring of word candidates is performed by scoring word
candidate against both the original and second utterance of

a desired word.

-151. A method as in Claim 139 wherein the scoring of word
candidates not only favors word candidates containing a
sequence of one or more alphabetic characters corresponding

to the filtering sequence, but also language models scores.

-152. A method as in Claim 151 wherein the language models
used in conjunction with such filtering sequences in the
scoring of word candidates are context dependent language

models.

-153. A method of performing large vocabulary speech

recognition comprising:
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-receiving a key-press sequence of one or more

telephone key-press signals, each of which indicates
which of a plurality of keys has been selected by a
user;
-decoding the key-press sequence by using the number of
presses of a given key which occur within a given time
of each other to select which of multiple letters
associated with the given key as a desired letter;
-storing the sequence of one or more letters decoded
from said key-press sequence as an alphabetic filtering
sequence;
-receiving an acoustic representation of a sound;
-performing speech recognition upon the acoustic
representation which scores word candidates as a
function of the match between the acoustic
representation of the sound and acoustic models of
words;
-wherein:
--the scoring of word candidates favors word
candidates containing a sequence of one or more
alphabetic characters corresponding to the letters

of said alphabetic filtering sequence.

-154. A method of performing large vocabulary speech
recognition to input a sequence of one or more alphabetic
characters comprising:
-pressing a sequence of one or more selected phone
keys, each of which represents two or more letters;
-uttering a corresponding sequence of one or more
letter identifying word;
-performing speech recognition upon the utterance of
each of the letter identifying words, with the
recognition of each such utterance favoring the
recognition of a letter identifying words identifying
one of the two or morelletters represented by the

utterance’s associlated phone key; and
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-treating the sequence of one or more letters

identified by the letter identifying word associated
with each phone key press as alphabetic input from the

user.

-155. A method as in Claim 154 wherein:
-the method is used in conjunction with a large
vocabulary recognition system; and
-a majority of the words which starts with a given
letter in the vocabulary of the large vocabulary
recognition system can be used as a letter identifying

word for the given letter.

-156. A method as in Claim 154 wherein:
-the letter identifying word associated with each of a
majority of letters belongs to a limited set of five or
less letter identifying words which starts with that
given letter; and
~-the recognition of an utterance of a letter
identifying words favors the recognition of a one of
the limited set of letter identifying words identifying
one of the two or more letters represented by the

utterance’s associated phone key.

-157. A method as in Claim 156 further including:
-responding to a key press signal by displaying in
user-perceivable form a set of letter identifying words
containing one or more words starting with each letter
represented by the pressed key; and
-favoring the recognition of an utterance made after
the display of the pressed key’s asscociated letter
identifying words as corresponding to one of said

displayed words.

-158. A method as in Claim 156 wherein:
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-the method is performed on a telephone having a

display; and
-the outputting of the subset of letter identifying
words is performed by displaying such words on the

telephone’s display.

-159. A method of performing large vocabulary speech
recognition on a device having telephone keys, said method
compriging:
-performing large vocabulary speech recognition upon
one or more utterances to produce a corresponding
output text containing one or more words which have
been recognized by said speech recognition;
-receiving a sequence of one or more phone key presses
signals and interpreting said sequence of presses as
corresponding to a sequence of one or more alphabetic
characters; and
-outputting said sequence of one or more alphabetic

characters into said output text.

-160. A method as in Claim 159 wherein the telephone is a

cellphone.

-161. A method as in Claim 159 wherein:
-the sequence of one or more key-press signals, by
itself, is treated by the process as being ambiguous,
in a sense that individual key press signals each
represents two or more letters; and
-information from sources other than such key presses
are used to select which of the one or more letters
associated with a key press in the sequence is to be

interpreted as corresponding to each such key press.

-162. A method as in Claim 161 wherein the information from
sources other than such key pressges includes langu age model

information.
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-163. A method as in Claim 162 wherein the information from
sources other than such key presses includes context

dependent language model information.

-164. A method as in Claim 159:
-wherein the sequence of one or more key-press signals,
by itself, is treated by the process as being
ambiguous, in a sense that individual key press signals
each represents two or more letters; and
-further including:
--outputting a plurality of the word candidates whose
spellings correspond to the key-press signal in a user-
perceivable form in a choice lists;
--allowing a user to select one of the output
candidates as the désired words; and
--responding to the user selection of one of the
output candidates by selecting is as the

recognized word for the recognition.

-165. A method as in Claim 159 wherein the interpretation of
the sequence of key presses includes decoding the key -press
sequence by using the number of presses of a given key which
occur within a given time of each other to select which of
the multiple letters associated with the given key as a

degired letter.

-166. A method of speech recognition comprising:
-receiving an original utterance of one or more words;
-performing an original speech recognition upon the
original utterance;
-producing a user perceivable output representing one
or more sequences of one or more words selected by the
recognition as most likely corresponding to the

utterance;
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-providing a user interface that allows a user to

select to perform a re-utterance recognition upon a
part of the original utterance corresponding to all or
a selected part of the user perceivable output; and
-responding to a user selection to perform a re -
utterance recognition upon all or a part of the
original utterance by:
--treating a second utterance received in
association with the selection as a re -utterance
of the selected portion of the original utterance;
and
--performing speech recognition upon the re -
utterance to select one or more sequences of one
or more words considered to most likely match the
re-utterance based on the scoring of the one or
more words against both the re-utterance and fhe

selected portion of the original utterance.

-167. A method as in Claim 166 wherein:
-the original recognition of the original utterance is
by continuous speech recognition; and
-the re-utterance is recognized by discrete speech

recognition.

-168. A method as in Claim 167 wherein the number of
utterances detected with a re-utterance recognized by
discrete recognition is used to determine the number of
words allowable in sequences of one or more words recognized

for the original utterance after the re -utterance.

-169. A method as in Claim 166 wherein both the original
utterance and the re-utterance are recognized by discrete

speech recognition.
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-170. A method as in Claim 166 wherein both the original

utterance and the re-utterance are recognized by continuous

speech recognition.

-171. A method as in Claim 166 wherein the selection of a
sequences of one or more words considered to most likely
match both the re-utterance and the selected portion of the
original utterance is used to update acoustic models with

data from the selected portion of the original utterance.

-172. A method as in Claim 166 wherein:
-the ugser interface allows a user to select one or more
word filtering inputs, each indicating that the desired
output has certain characteristics, to be used in
conjunction with the re-utterance recognition; and
-the process of selecting of one or more sequences as
most likely matching both the re-utterance and the
original utterance also uses the selected filtering
inputs to favor the selection of any recognition

candidates having the selected characteristics.

-173. A method as in Claim 172 wherein the user interface
allows a user to select alphabetic filtering inputs
indicating that the desired output contains a word

containing a sequence of one or more specified letters.

~-174. A computing device for performing large vocabulary
speech recognition comprising
-microprocessor readable memory;
-a microphone or audio input for providing an
electronic signal representing an utterance to be
recognized;
-a speaker or audio output for enabling an electric
representation of sound produced in said telephone to
be transduced into a corresponding sound;

-programming recorded in the memory including:
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- speech recognition programming including instructions

for
--speech recognition programming for performing
large vocabulary speech recognition that regponds
to the electronic representations of a sequence of
one or more utterances received from the
microphone or microphone input by producing a text
output corresponding to the one or more words
recognized as corresponding to the utterances; and
--TTS programming for providing TTS output to said
speaker or audio output saying one or more words
of said text recognized by the speech recognition
for the utterance;
-shared speech modeling data stored in the memory
that are used by both said speech recognition
programming to recognize words corregsponding to
spoken utterances and by said TTS programming to
generate sounds corresponding to the speaking of a

sequence of one or more words.

-175. A computing device as in Claim 174 wherein said shared

speech modeling data includes letter to sound rules.

-176. A computing device as in Claim 174 wherein gsaid shared
speech modeling data includes a mapping between a words and
one or more phonetic spellings for each of at least several

thousand vocabulary words.

-177. A computing device as in Claim 176 wherein said
mappings include an indication of the different phonetic
spellings appropriate for certain words when they occur as

different parts of speech.

-178. A computing device as in Claim 177 wherein said shared

speech modeling data includes language modeling information
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indicating which parts of speech for one or more words are

more likely to occur in a given language context.

-179. A computing device as in Claim 174 wherein the device

is a handheld device.

-180. A computing device as in Claim 179 wherein the device

ig a cell phone.

-181. A computing device for performing large vocabulary
speech recognition comprising
-microprocessor readable memory;
-a microphone or audio input for providing an
electronic signal representing an utterance to be
recognized;
-a speaker or audio ouﬁput for enabling an electric
representation of sound produced in said telephone to
be transduced into a corresponding sound;
-programming recorded in the memory including speech
recognition programming including instructions for:
--performing large vocabulary speech recognition
upon an electronic representations of utterances
received from the microphone or microphone input
to produce a text output;
--providing TTS output to said speaker or audio
output saying one or more words of said text
output;
--recognizing utterances which are voice commands
as commands;
--providing TTS or recorded audio output to said
speaker or audio output saying the name of a

recognized command.

-182. A computing device as in Claim 181 wherein the device

ig a handheld device.
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-183. A computing device as in Claim 182 wherein the device

ig a cell phone.

-184. A computing device for performing large vocabulary
speech recognition comprising
-microprocessor readable memory;
-a microphone or audio input for providing an
electronic signal representing an utterance to be
recognized;
-a speaker or audio output for enabling an electric
representation of sound produced in said telephone to
be transduced into a corresponding sound;
-programming recorded in the memory including speech
recognition programming including instructions for
performing large vocabulary speech recognition that
responds to the electronic representations of eadh of a
sequence of one or more utterances received from the
microphone or microphone input by:
--producing a text output corresponding to one or
more words fecognized as corresponding to the
utterance; and then
--providing TTS output to said speaker or audio
output saying one or more words of said text
recognized by the speech recognition for the

utterance.

-185. A computing device as in Claim 184 wherein said speech
recognition is discrete speech recognition and said TTS
output says the text word which is recognized in response to

each utterance.

-186. A computing device as in Claim 184 wherein said speech
recognition is continuous speech recognition and said TTS
output says the one or more text words recognized in

regponse to each utterance after the end of the utterance.
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-187. A computing device as in Claim 184 wherein the device

is a handheld device.

-188. A computing device as in Claim 187 wherein the device

is a cell phone.

-189. A computing device for performing large vocabulary
speech recognition comprising

-microprocessor readable memory;

-a microphone or audio input for providing an

electronic signal representing an utterance to be

recognized;

-a speaker or audio output for enabling an electric

representation of sound produced in said telephone to

be transduced into a corresponding sound;

-programming recorded in the memory including speech

recognition programming including instructions for:
--performing large vocabulary speech recognition
upon an electronic representation of utterances
received from the microphone or microphone input
to produce a text output;
--responding to text navigation commands by moving
a cursor backward and forward in the one or more
words of said text output;
--responding to each movement in response to one
of said navigational commands by providing a TTS
output to said speaker or audio output saying one
or more words either starting or ending with the

location of the cursor after of said movement.

-190. A computing device as in Claim 189 wherein said
programming further includes instructions for responding to
a selection expansion command by:
-recording the cursor location at the time the command
ig received as a selection start;

-starting a selection at the selection start; and
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-entering a selection expansion mode in which the

response to one of said navigational commands further
includes causing the selection to extend from t he
selection start to the cursor location after the cursor

movement made in response to said navigation command .

-191. A computing device as in Claim 190 wherein said
programming further includes instructions for responding to
a play selection command by providing a TTS output to gsaid
speaker or audio output saying the one or more words that

are currently in the selection.

-192. A computing device as in Claim 189 wherein said saying
of one or more words starts speaking words of gsaid text
starting at the current cursor position and continues
:speaking them until an end of a unit of text larger than a
word is reached or until a user input is received to

terminate such playback.

-193. A computing device as in Claim 189 wherein the device

is a handheld device.

-194. A computing device as in Claim 193 wherein the device

is a cell phone.

-195. A computing device for performing large vocabulary
speech recognition comprising
-microprocessor readable memory;
-a microphone or audio input for providing an
electronic signal representing an utterance to be
recognized;
-a speaker or audio output for enabling an electric
representation of sound produced in gsaid telephone to
be transduced into a corresponding sound;
-programming recorded in the memory including speech

recognition programming including instructions for:
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--performing large vocabulary speech recognition

upon an electronic representations of uttered
sound received from the microphone or microphone
input to produce a choice list of recognition
candidates, each comprised of a sequence of one or
more words, selected by the recognition asg scoring
best against said uttered sound;

--providing spoken output to said speaker or audio
output saying the one or more words of one of the

recognition candidates in the choice 1list.

-196. A computing device as in Claim 195 wherein said
programming includes instructions for:
-responding to choice navigation commands by moving
which of the recognition candidates in the list of
cholces is currently éelected; and
-responding to each movement in response to one of said
navigational commands by providing spoken output saying
the one or more words in the currently selected

recognition candidate.

-197. A computing device as in Claim 195 wherein:
-said spoken output says the words of a plurality of
recognition candidates in said list and contains a
spoken indication of a choice input signal associated
with each of said plurality of commands; and
-said programming further includes instructions for
responding to receipt of one of said choice input
signal by selecting the associated recognition

candidate as the output for said uttered sound.

-198. A computing device as in Claim 197 wherein:
-gsaid device has a telephone keypad; and
-said choice input signals include phone key numbers;

and
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-said responding to receipt of one of said choice input

signal includes responding to the pressing of numbered

phone keys as said choice input signals.

-199. A computing device as in Claim 197 wherein said spoken

output says the best scoring recognition candidate first.

-200. A computing device as in Claim 195 wherein said
programming includes instructions for responding to the
receipt of filtering input by;
-producing a filtered choice list of recognition
candidates, each comprised of a sequence of one or more
words that agree with said filtering input and which
have been selected by the recognition as scoring best
against said uttered sound; and
-providing spoken output to said speaker or audio
output saying the one or more words of one of the

recognition candidates in the filtered choice list.

-201. A computing device as in Claim 200 wherein said
programming further includes instructions for providing

spoken output saying the current value of the filter.

-202. A computing device as in Claim 201 wherein the
filtering input is a sequence of letters and the spoken

output says the letters in the filter sequence.

-203. A computing device as in Claim 195 wherein the spoken

output includes the spelling of one or more choices.

-204. A computing device as in Claim 195 wherein the device

is a handheld device.

-205. A computing device as in Claim 204 wherein the device

is a cell phone.
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-207.

-208.

-194-
A method of word recognition comprising:

-receiving a handwritten representation of all or a
part of a given sequence of one or more words to be
recognized;

-receiving a spoken representation of said sequence of
one or more words;

-performing handwriting recognition the handwritten
representation and speech recognition upon the spoken
representation and selecting one or more best scoring
recognition candidates each comprised of a sequences of
one or more words based on the scoring of recognition
candidates against both the handwritten and spoken

representations.

A method of word recognition comprising:

-receiving a spoken representation of a given sequence
of one or more words to be recognized;

-receiving a filtering input consisting of handwriting
or character drawing input;

-using handwriting or character recognition,
respectively, to define a filter representing one or
more sequences of characters selected by said
recognition as most likely corresponding to said
filtering input; and

-using a combination of said filter and speech
recognition performed on said spoken representation to
select one or more recognition candidates, each
consisting of a sequence of one or more words, selected
as a function of the closeness of their match against
the spoken representation and whether or not they match
one of the one or more character sequences associated

gaid filter.

A method as in Claim 207 wherein said filtering input

consists of handwriting.
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-209. A method as in Claim 208 wherein:

-gaid filter represents a plurality of sequences of
characters; and

-said selection of recognition candidates selects a
plurality of best scoring recognition candidates,
different ones of which can match different sequences

of characters represented by said filter

-210. A method as in Claim 209 wherein said plurality of
character sequences represented by one filter and used in

said selection of recognition candidates can be of different

character length.

- -211. A method as in Claim 208 wherein:

-said filter represents only one of sequences of
characters which is used for filtering; and

-said selection of recognition candidates selects a
plurality of best scoring recognition candidates, all

of which match said one character sequence.

_212. A method as in Claim 207 wherein said filtering input

consists of one or more separate character drawings.

-213. A method as in Claim 212 wherein:
-said filter represents a plurality of sequences of
characters; and
-said selection of recognition candidates selects a
plurality of best scoring recognition candidates,
different ones of which can match different sequences

of characters represented by said filter

-214. A method as in Claim 212 wherein:
-said filter represents only one of sequences of

characters which is used for filtering; and
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-sald selection of recognition candidates selects a

plurality of best scoring recognition candidates, all

of which match said one character sequence.

-215. A method as in Claim 207:
-further including:
-receiving a spoken representation of a second sequence
of one or more words to be recognized;
-using speech recognition to output a corresponding
sequence of one or more words into a sequential body of
text;
-responding to user input with the pointing device that
touches a sequence of one or more words in said body of
text by selecting the touched sequence as a sequence to
be correction;
-treating the portién of the spoken representation of
said second sequence of words as said given sequence of
words; and then
-receiving said filtering input;
-using said handwriting or character recognition to
define said filter; and
-using said combination of the filter and speech
recognition to select one or more recognition

candidates.

-216. A method of word recognition comprising:
-receiving a handwritten representation of a given
sequence of one or more words to be recognized;
-receiving a filtering input consisting one or more
utterances representing a sequence of one or more
letter identifying words;

-using speech recognition to define a filter
representing one or more sequences of characters
selected by said recognition as most likely

corresponding to said filtering input; and
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-using a combination of said filter and handwriting

recognition performed on said handwritten
representation to select one or more recognition
candidates, each consisting of a sequence of one or
more words, selected as a function of the closeness of
their match against the handwritten representation and
whether or not they match one of the one or more

character sequences associated said filter.

-217. A method as in Claim 216 wherein:
~-the filtering input is a sequence of continuously
spoken letter identifying words; and
-the speech recognition is continuous speech

recognition.

-218. A method as in Claim 216 wherein:
-the filtering input is a sequence of discretely spoken
letter identifying words; and

-the speech recognition is discrete speech recognition.

-219. A method as in Claim 216 wherein:
-said filter represents a plurality of sequences of
characters; and
-said selection of recognition candidates selects a
plurality of best scoring recognition candidates,
different ones of which can match different sequences

of characters represented by said filter

-220. A method as in Claim 219 wherein said plurality of
character sequences represented by one filter and used in
said selection of recognition candidates can be of different

character length.

-221. A method as in Claim 220 wherein:
-the filtering input is a sequence of continuously

spoken letter names; and
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-the speech recognition is continuous speech

recognition.

-222. A method as in Claim 216 wherein:
-gaid filter represents only one of sequences of
characters which is used for filtering; and
-said selection of recognition candidates selects a
plurality of best scoring recognition candidates, all

of which match said one character sequence.

-223. A method as in Claim 216 further including providing a
user interface which enables a user to select whether the
filtering input is recognized with discrete or continuous

recognition.

-224. A method as in Claim 216 further including providing a
user interface which enables a user to select whether the
filtering input is recognized in a mode which favors the
recognition of letter names or of non -letter name letter

identifying words.

-225. A method of word recognition comprising:
-receiving a handwritten representation of a given
sequence of one or more words to be recognized;
-performing handwriting recognition upon said
handwritten representation to produce one or more best
scoring recognition candidates, each of which contains
one or more words selected as having a likelihood of
corresponding to the one or more words of said
handwritten representation;
-then receiving a spoken representation of a given
sequence of one or more words to be recognized;
-performing speech recognition upon said spoken
representation to produce one or more best scoring
recognition candidates, each of which contains one or

more words selected as having a likelihood of
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corresponding to the one or more words of said spoken

representation;
-using information in one of said speech recognition’s
best scoring candidates to correct the prior

recognition of said handwritten representation.

-226. A method as in Claim 225 wherein said using of speech
recognition information to correct handwriting recognition
includes replacing a best scoring recognition candidate
produced by the handwriting recognition with a best scoring

recognition candidate produced by the speech recognition.

-227. A method asg in Claim 225 wherein said using of speech
recognition information to correct handwriting recognition
includes interpreting one of the recognition candida tes
produced by the speech recognition as a command, and
performing said command in corrections of a best scoring
recognition candidate produced by the handwriting

recognition.

-228. A hand held computing device for performing large
vocabulary speech recognition comprising:
-one or more processing devices;
-memory readable by the processing devices;
-a microphone or audio input for providing an
electronic signal representing a sound input;
-a speaker or audio output for enabling an electric
representation of sound produced in said device to be
transduced into a corresponding sound; '
-programming recorded in one or more of the memory
deviceg including:
--speech recognition programming for performing
large vocabulary speech recognition that responds
to the electronic representations of the sound of

a sequence of one or more utterances received from
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the microphone or microphone input by producing a

text output corresponding to the one or more words
recognized as corresponding to the utterances; and
--audio recording programming for recording an
electronically readable representation of said
sound in one or more of said memory devices; and
--audio playback programming for playing back said
recorded sound representation and providing a
corresponding audio signal to saild speaker or
audio output;
-wherein the devices programming has instructions for
enabling a user to select between two of the following
three possible modes of recording sound input as it is
received:
--a first mode that places text output in respons e
to speech reéognition of said sound input into a
user navigable document at a current cursor
location, without a representation of a recording
of said sound input;
--a second mode that places a representation of a
recording of said sound input into said user
navigable document at said cursor without text
responding to speech recogntion of said sound
input; and
--a third mode that places text output in response
to speech recognition of said sound input into the
user navigable document at the current cursor
location, with the words of the text output
themselves representing the portions a recording
of the sound input from which each such word has
been recognized; and
-wherein the audio playback programming includes
instructions for enabling a user to select to play
recorded sound represented by the sound representations

placed in the document by the second and third



WO 2004/023455 PCT/US2002/028590

-201-
recording modes by having the cursor located on such

representations when in a playback mode.

-229. A device as in Claim 228 wherein the device’ s
instructions for enabling a user to select to switch back
and forth between the second mode to either the first or

third with less than one second’s delay for each switch.

-230. A device as in Claim 228 wherein the device’s
programming further includes instructions for enabling a
user to select a portion of audio recorded without
corresponding recognition to have speech recognition
performed on the selected portion of audio recording so as
to produce a text output corresponding to the selected

audio.

-231. A device as in Claim 228 wherein the device’s
programming further includes instructions for enabling a
user to select a sub-portion of text output by speech
recognition in the third mode that has recorded sound
associated with its words and to have the recorded sound

associated with the selected text removed.

-232. A device as in Claim 228 wherein the device’s
programming further includes instructions for enabling a
user to select a sub-portion of text output by speech
recognition in the third mode that has recorded sound
associated with its words and to have the selected text
removed and to replace its location in the document with the
type of representation of the recorded sound produced by

recording in the second mode.

-233. A device as in Claim 228 wherein the representations
of sound placed in the document by the second recording mode

are audiographic representations that vary in length as a
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function of the duration of the respective portions of

recorded sound they represent.

-234. A computing device as in Claim 228 wherein the device

igs a handheld device.

-235. A computing device as in Claim 234 wherein the device

is a cell phone.

-236. A hand held computing device for performing large
vocabulary speech recognition comprising:

-one or more processing devices;

-memory readable by the processing devices;

-a microphone or audio input for providing an

electronic signal representing a souna input;

-a speaker or audio output for enabling an electric

representation of sound produced in said device to be

transduced into a corresponding sound;

-programming recorded in one or more of the memory

devices including:
--speech recognition programming for performing
large vocabulary speech recognition that responds
to the electronic representations of the sound of
a sequence of one or more utterances received from
the microphone or microphone input by producing a
text output corresponding to the one or more words
recognized as corresponding to the utterances; and
--audio recording programming for recording an
electronically readable representation of said
gsound in one or more of said memory devices; and
--audio playback programming for playing back said
recorded sound representation and providing a
corresponding audio signal to said speaker or
audio output;

-wherein the device’s programming further includes

instructions for enabling a user to select a portion of
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audio recorded without corresponding recognition and to

have gpeech recognition performed on the selected
portion of audio recording so as to produce a text

output corresponding to the selected audio.

-237. A hand held computing device for performing large
vocabulary speech recognition comprising:

-one or more processing devices;

-memory readable by the processing devices;

-a microphone or audio input for providing an

electronic signal representing a sound input;

-a speaker or audio output for enabling an electric

representation of sound produced in said device to be

transduced into a corresponding sound;

-programming recorded in one or more of the memory

devices including:
--gpeech recognition programming for performing
large vocabulary speech recognition that responds
to the electronic representations of the sound of
a sequence of one or more utterances received from
the microphone or microphone input by producing a
text output corresponding to the one or more words
recognized ag corresponding to the utterances; and
--audio recording programming for recording an
electronically readable representation of said
sound in one or more of said memory devices; and
--audio playback programming for playing back said
recorded sound representation and providing a
corresponding audio signal to said speaker or
audio output;

-wherein said device’s programming further includes

instructions for:
--enabling a user to associate recorded portions
of text output by said speech recognition with
portions of the recorded sound representation that

have not previously been labeled by voice;
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--enabling a user to select to cause text output

by said speech recognition to be used as a text
search string; and
--performing a search for recorded text output
that matches the search string;
-whereby the user can select to find a portion of
recorded sound representation by searching for its

associated recorded text.

-238. A computing device for performing large vocabulary
speech recognition comprising:

-one or more processing devices;

-memory readable by the processing devices;

-a microphone or audio input for providing an

electronic signal representing a sound input;

-a speaker or aﬁdio output for enabling an electric

representation of sound produced in said device to be

transduced into a corresponding sound;

-programming recorded in one or more of the memory

devices including:
--gpeech recognition programming for performing
large vocabulary speech recognition that responds
to the electronic representations of the sound of
a sequence of one or more utterances received from
the microphone or microphone input by producing a
text output corresponding to the one or more words
recognized as corresponding to the utterances; and
--audio recording programming for recording an
electronically readable representation of said
sound in one or more of said memory devices;
--audio playback programming for playing back said
recorded sound representation and providing a
corresponding audio signal to said speaker or
audio output; and
--instructions for switching back and forth

between said audio playback and said speech
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recognition with one user input causing each such

switch, with successive audio playbacks star ting

slightly before the end of the prior playback.

-239. A computing device as in Claim 238 wherein said
instructions for switching back and forth between said audio
playback and said speech recognition make both such switch

in response to a user selection of the same input device.

-240. A computing device that functions as a cell phone
comprising:

-a user perceivable output device;

-a set of phone keys including at least a standard

twelve key phone key pad;

-one or more processing devices;

-memory readable by the processing deviceé;

-a microphone or audio input from which said telephone

can receive electronic representations of sound;

-a gpeaker or audio output for enabling an electric

representation of sound produced in said device to be

transduced into a corresponding sound;

-transmitting and receiving circuitry;

-programming recorded in the memory including:
--telephone programming having instructions for
performing telephone functions including making
and receiving calls; and
--speech recognition programming for performing
large vocabulary speech recognition that responds
to the electronic representations of the sound of
a sequence of one or more utterances received from
the microphone or microphone input by producing a
text output corresponding to the one or more words
recognized as corresponding to the utterances; and
--audio recording programming for recording an
electronically readable representation of said

gound in one or more of said memory devices;
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--audio playback programming for playing back said

recorded sound representation and providing a
corresponding audio signal to said speaker or

audio output.

-241. A computing device as in Claim 240 wherein said play
programming includes instructions for:
-enabling a user to select a sub-portion of said
recorded sound representation; and
-enabling a user to select to play a selected sub -
portion of said sound representation to the other side

of a cellular telephone call.

-242. A computing device as in Claim 240 wherein said
recording programming includes instructions for:

-enabling a user to select to record an electronically
readable representation of one or both sides of a cellular

phone conversation.

-243. A computing device as in Claim 240 wherein the
device’s programming further includes instruc tions for
enabling a user to associate recorded portions of text
output by said speech recognition with portions of the
recorded sound representation that have not previously been

labeled by voice.

-244. A computing device as in Claim 243 wherein the
device’s programming further includes instructions for:
-enabling a user to select to cause text output by said
speech recognition to be used as a text search string;
and
-performing a search for recorded text output
corresponding to said search string;
-whereby said user can select to find a portion of
recorded sound representation by searching for its

associated recorded text.
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-245. A computing device as in Claim 240 wherein the
device’s programming further includes instructions for
enabling a user to select a sub-portion of said recorded
sound representation which had not previously been
recognized and to have said large vocabulary speech

recognition performed upon said selected sub -portion.

-246. A computing device as in Claim 245 wherein:
-said speech recognition programming includes
instructions for performing speech recognition at
different levels of quality, with the higher quality
recognition taking more time to recognize a given
length of sound; and
-gaid instructions for enabling a user to select to
have speech recognition performed on a selected sub -
portion of recorded sound includes instructions for
enabling the selectéd recorded sound to be recognized

said higher quality.

-247. A computing device as in Claim 245 wherein said speech
recognition programming includes instructions for:
-marking the time alignment between individual
recognized words in text output by said speech
recognition and the portions of the recorded sound
associated with each recognized word in said text; and
-enabling a user select a sequence of one or more words

and to have the recorded gound associated with those

words played back.

-248. A computing device as in Claim 240 wherein the
device’s programming further includes instructions for
switching back and forth between audio playback and speech
recognition, with successive audio playbacks starting

slightly before the end of the prior playback.
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-main loop~1300
-If following'input is received~1301

-Talk~1302

-If there is text in SIP buffer, clear it~1304
’ -if in correction mode, exit it removing the correction window~1306

-Start SIP buffer recognition according to current recognition duration mode, with no prior
current language context~1308

-Clear~1310
-if there is a correction window, exit it~1312
-Clears SIP buffer without sending any deletions to OS text input~1314

-Cont.~1316 -
-if there is a correction window, exit it~1318
-if cursor has language context in SIP buffer, use that as current language context~1322
-else if the SIP buffer has no text, use last words in prior SIP buffer as current language
context~1326 '
-Start SIP buffer recognition according to current recognmon duration mode, using
current language context ~1330

-Backspace~1332.
-if in correction mode, enter backspace into filter editor~1334
-else enter back space into SIP buffer and OS text input~1336

-New Paragraph~1338
-if in correction mode, exit it~1340
-Enter new paragraph character into SIP buffer ard OS text input~1342 — "~

-Space~1344 '
-if in correction mode, enter space into filter editor~1346
-else enter space into SIP buffer and OS text input~1348

-Names recognition~1350
-Set mode’s recognition vocabulary to name vocabulary and start recognition

according to current recognition duration mode and settings~1356

-Punctuation recognition~1364
-Set mode's recognition vocab. to punctuation vocab. and start mode recognition

according to current recognition duration mode and settings~1370

-Number recognition~1378
-Set mode's recognition vocab. to number vocab, and start mode recognition according

to current recognition duration mode and settings~1370

-FIG. 13
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-Alphabravo recognition~1402
-If display_alpha_on_double_click is not set or if double-click~1404
-Display list of [CA words for duration of key press~1406
-Set mode’s recognition vocab. to alphabravo vocab. and start mode recognition
according to current recognition duration mode and settings~1408
-Abc recognition~1410
-Set mode’s recognition vocab. to abc vocab. and start mode recognition according to
current recognition duration mode and settings~1412
~Large Vocabulary recognition~1414 '
-Set mode'’s recognition vocab. to large vocab. and start mode recognition according to
current recognition duration mode and settings~1416
. -Continuous/discrete toggle~1418
-foggle between a continuous recognition mode using continuous-speech acoustic
models and a discrete recognition mode using discrete-recognition acoustic
models~1420
-Start mode recognition according to current recognition duration mode and
settings~1422 ‘
-Function~1424
-call function menu~1426
~drag on Function~1428
-call function menu in drag mode~1430
-Help~1432
-call help mode~1434
-tap on word in buffer~1436
-select word~1437
-call displayChoiceList with word tapped on as selection, and with acoustic data
associated with selection as first entry in the utterance list ~1438
-double tap on selection in buffer~1440
-escape correction window~1442
-Start SIP buffer recognition according to current recognition duration mode and settings,
using current language context ~1444
-tap other than any word in SIP buffer~1446
-plant cursor at location of tap~1448
-if double tap~1450
-Start SIP buffer recognition according to current recognition duration mode and
settings, using current language contextA~1452
-drag across all of one word in buffer~1454
-call displayChoiceList with dragged word as selection, and with acoustic data associated
with selection as first entry in the utterance list~1456

-FIG. 14

) 1
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-drag across parts of one or more words in buffer~1502
-call displayChoiceList with all of dragged words as selection, and with acoustic data
associated with selection as first entry in the utterance list~1504
-drag across initial part of individual word in buffer~1506
-call displayChoiceList with partially dragged word as selection, with selection added to
notChoiceList, with dragged initial portlon of word as filter string, and with acoustic data
associated with selection as first entry in the utterance list~1508
-drag across ending of individual word in buffer~1510
-call displayChoiceList with partially dragged word as selection, with selection added to
notChoiceList, with undragged initial portion of word as filter string, and with acoustic
data associated with selection as first entry in the utterance list~1512
-indication SIP buffer is full to warning level~1514
. -Display warning that buffer is close to full~1516
-indication that SIP buffer has received text input~1518
-If cursor is not at end of SIP buffer~1520
-output to OS a number of backspaces equal to distance from last letter of SIP
buffer to cursor~1522
-enter text input into SIP buffer at cursor~1526

-output text to OS text input~1527
-output any text following insertion into SIP buffer to OS Text |nput~1528
-if in ~1534-if text input is from speech recognition~1536 -
-call displayChoiceList for recognized text~1537
-turn off correction mode~1538

-if in OneAtATime mode and a correction window is shown, but not in correction mode ~1539
-if any of the above inputs are received, confirm recognition of first choice in correction
window for text output, language context updating, language model updating, and
acoustic model updating purposes~1540

-if in correction window and following input is received~1542

-Esc~1544
-Exit correction window without changing selection~1546

-del~1548
-delete highlighted text in SIP buffer and send output causing corresponding deletion to
0S§~1550

-new~1552
-delete highlighted text in SIP buffer and send output causing corresponding deletlon to
0S~1553
-set recognition modes to new utterance default~1554
-Start SIP buffer recognition, independently of selection, current recognition duration
mode and settings, using current language context~1656

-FIG. 15
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-1Ut~1602
-if not in correction mode, enter it~1603
-set recognition modes to reUtterance default~1604
-Start receiving one or more re-utterance utterances according to current re-utterance
recognition duration mode and settings~1606
-add utterance (s) received to utterance for selection, along with an indication of the
vocabulary and continuous or discrete recognition setting in effect for the re-
utterance~1608
-call displayChoicelist~1610
filter~1612
-if not in correction mode, enter it~1613
-if current filter entry mode is a speech recogntion mode~1614
-Start filter recognition according to current filter recognition duration mode and
settings~1616
-if current filter entry mode is an entry window mode~1618
-call appropriate entry window~1620
-s~1622 -
-if not in correction mode, enter it~1623
-call WordFormList for first choice~1624
-Aa~1626
-if not in correction mode, enter it~1627
-call CapitalizeCycle for first choice~1628
-play~1630
-play audio of selection’s first utterance, if any~1632
-+W~1634
-calls dialog box for entering current first choice into either active or backup
vocabulary~1636
-check~1638
-remove correction window~1642
-output first choice to SIP buffer and feed characters to make corresponding change to
0S~1648
-a choice~1650
-remove correction window~1652
-output selected choice to SIP buffer and feed characters to OS to make corresponding
change~1653
-a choice’s edit button~1654
-if not in correction mode, enter it~1656
-make that button’s associated choice the first choice and the current filter string~1656
-call displayChoiceList for selection with the new filter string~1658
-drag across initial part of choice (including first choice) ~1664
-if not in correction mode, enter it~1665
-call displayChoiceList for selection with choice added to notChoiceList, and with
dragged initial portion of choice as filter string~1666

-FIG. 16
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-drag across ending of choice (including first choice)~1702
-if not in correction mode, enter it~1702
-call displayChoiceList for selection with choice added to notChoiceList, and with
undragged initial portion of word as filter string~1704
-drag across two choices~1706
-if not in correction mode, enter it~1705
-call displayChoiceList for selection with two choices added to notChoiceList, and with
two choices as beginning and end of filterRange~1708
-tap between characters on first choice~1710 .
-if not in correction mode, enter it~1711
-move filter cursor to tapped location~1712
-backspace~1714
-call filterEdit with input as backspace~1718
-call displayChoiceList for selection with the new filter string~1720
-filtering input~1722
-if in OneAtATime mode and filter input is produced by speech recognition~1724
-if affilter character choice window is displayed~1726
-close filter choice window~1728
-call FilterEdit for change to filter string with the selected value for the selected
filter character as the input~1730
-call filterEdit with input~1732
-call displayChoiceList for selection with the new filter strlng~1734
-if in OneAtATime mode~1736
-call filterCharacterChaice for the filter jnput~1738
-a selection of a filter character choice in a filter character choice window~1740
-close filter choice window~1742
-call FilterEdit for change to filter string with the selected value for the selected filter
character as the input~1744
-call displayChoiceList with new filter~1746
. -drag up from a character of the filter string~1747
-call filterCharacterChoice for the character~1748
-if drag is release over a filter character choice, generate a select of filter character
choice for that character~1749
-glse if drag is released elsewhere, close filter choice wmdow~1750
-re-utterance(s) ~1752
-add new utterance to selection’s utteranceList~1754
-call displayChoiceList for selection ~1756

-FIG. 17
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-recognition duration logic~1800
-if recognition duration type is~1802
-Press Only~1804
-if speech button pressed~1808
—recognize during press~1808
- Press & Click To Utt. End~1810
-if speech button pressed~1812
-recognize during press~1814
-if speech button clicked~1816
-recognize until next end of utterance~1818
-Press Contin, Click Discrete To Utt. End~1820
-if speech button clicked~1822
-perform discrete recognition until next end of utterance~1824
-if speech button pressed~1826
-perform continuous recognize during press~1828
-Click To Timeout~1830
-if speech button clicked~1832
-if recognition is on and press does not cause a change of vocabulary, turn
recognition off~1834
-if recognition is off, turn it on until time out~1836
-if speech button pressed~1838
-recognize during speech button press and then tumn recognition off~1840

-FIG. 18

-Help Mode~1900
-Display help window with info for help mode~1902
-If user touches portion of SIP~1904
-display help window with info for that portion as long as user keeps touching that
portion~1906
-if user d-clicks on portion of display~1908
keep help window with info for that portion up until user presses other portion of SIP~1910
-If user clicks help button again~1912
-remove help window and return from help mode~1914

-FIG. 19
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-displayChoiceList (selection, filterString, FilterRange, wordType, notChoiceList)~2200
-call getChoices with filterString, FilterRange and selection’s utteranceList~2202
if there is no filter, no reutterance, and selection is not in notChoiceList~2204
-make selection first choice~2206
-remove any strings in notChoiceList from candidate list~2210
-if a first choice has not been selected, make best scoring candidate first choice~2212
-indicate letters of first choice corresponding to filter~2218
-place filter cursor before first character of first choice not corresponding to filter~2220
-if getChoice returns any non-first-choice candidates~2222
-create a first character ordered choice list from a set of the best scoring such candidates that
fit on one screen~2224
-if more candidates~2226
-create a second character ordered choice list of upto multiple screens from a set of the
best scoring such candidates~2228
-display correction window with first choice, showing a filter indication, if any, and the filter cursor,
and with a first choice list, if any~2230

-FIG. 22
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-getChoices(utteranceList, fiterString, filterRange, wordType)~2300
if there has been a prior recognition for selection with current utterance list and filter values~2302
-return with-choices from prior recognition~2304
-if a filterRange is non-null~2306
' iffilterRange is more specific than current filterString~2308
-change filter string to common letters of filterRange~2310
-else, null filterRange~2312
if utterance list is not empty~2314 ‘
4f there are any candidates from a prior recognition of the current utterance list~2316
-for each such candidate call filterMatch with word’s recognition score and current filter
definitions~2318
-delete those candidate with return scores below a given threshold level~2320
-if the number of prior recognition candidates is below a desired number ~2322
-perform recognition on each entry in the utterance list including: ~2324
-if there are both continuous and discrete entries in the utterance list~2326
-limit the number of possible word candidates in recognition of the continuous
entries to a number corresponding to the number of individual utterances
. detected in one or more of the discrete entries ~2328
-recognizing each entry with either continuous or discrete recognition, depending
upon the respective mode in effect when each such entry was received~2330
-using filterMatch to aid in scoring and using language model, with polygram scores
if there is a prior context for word, to produce list of scored acceptable candidates
for each entry ~2332 - -
-if there was more than one entry in the utterance list~2334
-pick list of best scoring candidates baged on combination of scores from different
recognitions~2336
-if number of candidates is less than a desired amount and if there is a non-null filter
definition~2338
-use filterMatch to select a desired number of additional choices from the appropriate
vocabulary~2340
-if there are no candidates~2342
-use best scoring character sequences matching filter string as choices, upto desired

number~2344
-FIG. 23
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filterMatch(candidate, score, filterString, filterRange, wordType)~2600
-If wordType is non-null~2602 :
-If candidate is not of wordType~2604
- return with score of zero~2606
' if a filterRange is non-nufl~2608 .
-if character ordering of word is between start and end of fiterRange~2610
-return with an unchanged score~2612
-else return with score of zero~2614
-else if there is a non-null filterString~2616 ,
-set current candidate character to first character in candidate~2618
-until end of filter string~2620
-if next element in filter string is ~2622
-an unambiguous character~2624
-if current candidate character does not match filter character~2626
-return with score of zero~2628
-else increment position of current candidate character~2630
-an ambiguous character~2632 l
. -if current candidate character does not match one of recognized values of filter
character~2634 '
-retumn with score of zero~2636
-else~2638 '
-alter word's score as a function of the probability the matching recognized
value of the filter character~2640
-increment position of current candidate character~2642
-an ambiguous length set of ambiguous character sequences~2644
for each of character sequences of the set~2646
-if there is'a matching sequence of characters starting at current candidate
character~2648
-alter word’s score as a function of the probability of the recognized
matching sequence~2649 .
-increment current position of current candidate character by number
of characters in the matching sequence~2650
-else~2651
-return with score of zero~2652
-return with word’s score~2653
-else return with unchanged score~2654

-FIG. 26
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-wordFormList(selection)~2700
-if correction window is already displayed~2702
-treat current best choice as selection~2704
-if selection is one word~2706
-if word has any homonyms, place them at start of a choice list~2708
find root form of selection word~2710
create list of alternate grammatical forms for word~2712
-alphabetically order alternate grammatical forms in choice list after homonyms~2714
-else if selection is multiple words~2716
-if selection has spaces between words~2718
-add copy of selection with no spaces to choice list~2720
-add copy of selection with hypens instead of spaces to choice list~2722
4f selection has multiple elements subject to same or spelled/non-spelled form
transformation~2724
-add copy of selection, and all prior choices, with that transformation to choice list~2726
-alphabetically order choice list~2728
-display correction window showing selection as first choice, filter cursor at the start of the first

choice, and a scrollable choice list ~2730

-FIG. 27
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ilterEdit(choice, filterString, filterCursor, input)~2800
-if there are any characters in choice before filter cursor~2802
-set old filter string equal to filter string~2804
-make characters in choice before filter cursor a new filter string of unambiguous ~2806
' if input is a backspace~2807
-if cursor is a non-selection cursor~2808
-delete the last character from new filter string~2810
-clear old filter string and return~2812
-glse if input is unambiguous character(s) ~2814
-add character(s) to filter string at a position corresponding to filter cursor~2816
-in input is a sequence of one or more ambiguous characters of fixed lenght~2818
-place a element representing each ambiguous character of the sequence at end of new
filter~2820
-if input is ambiguous length ambiguous input~2822
-select best scoring sequence of letters returned by recognizer which, when added to prior
unambiguous part of filter, correspond to all or initial part of a vocabulary word~2824
-if there are no such sequence above a certain score ~2826
-select best scoring letter sequences independent of vocabulary~2828
-associate selected character sequence with a new ambiguous filter element~2830
-add the new ambiguous filter element to end of new filter string~2832
for each filter elements in old filter string~2834
-if old element is an ambiguous fixed-length element that extends beyond new fixed length
element(s) ~2836
-add old element that extends beyond new elements to end of new filter~2838
-if old element is an ambiguous fixed length element that extends beyond some sequences in
new ambig length element~2840
-for each sequence in new ambig. length element, ~2842
-for each sequence in current old ambiguous fixed length element~2844
-if sequence from old element, matches and extends beyond sequence in new
-element~2846
-associate with the new ambiguous length element a new character
sequence corresponding to current sequence from new element plus
extension from old element~2848
-indicate sequence from new element is to be deleted~2850

-FIG. 28
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-if old element is an ambig. length element that extends beyond new fixed length
element(s)~2900
for each sequence in old ambig. length element~2902
-if sequence matches and extends beyond sequence in new element~2904
-create a new sequence corresponding extension from old element~2306
-if any such new sequences have been created~2908
-add a new ambiguous length element to end of filter corresponding to such new
sequences~2910
-if old element is an ambig. length element that extends beyond some sequences in new
ambig length element~2912 '
-for each sequence in new ambig length element, ~2914
for each sequence in old ambig length element~2916
-if sequence from old element, matches and extends beyond sequence from
new element~2918 :
-associate with the new ambiguous length element a new character
sequence corresponding to current sequence from new element plus
: extension from old element~2920
-return with new filter string~2924

-FIG. 29

filterCharacterChoice(choice, filterString, selectedFilterChar)~3000

-if selected filter character corresponds to an ambiguous character or an unambiguous character in
fiter string having multiple best choice characters associated with it ~3002
-set a filter character choice list equal to all characters associated with character ~3004
-else if selected filter character corresponds to a character of ambiguous length filter string
element~3006
-if selected filter character is first character of ambiguous element~3008
-set filter character choice list equal to all first characters in any of the ambiguous
element's associated character sequences~3010 o
-e]se~301 2
-set filter character choice list equal to all characters in any character sequence of the
ambiguous element’s that are preceded by the same characters as the selected filter
character is in the current choice ~3014
display filter character choice window with these choices~3016

-FIG. 30
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-character rec mode~4700
-display character recognition window~4702
-loop until exit window~4704
-if user touches window, record ink during touch (inless touch is in del. Button) ~4906
-if user releases touch in window~4708
-perform character recognition on ink in window~4710
-clear window~4712
-supply corresponding recognized output to SIP buffer and 0S~4714

-FIG. 47

-handwriting recognition mode~4300
-display handwriting recognition window~4902
-loop until exit window~4903
-if user touches window, record ink during touch (inless touch is in del. Button) ~4904
-if user touches down in Rec. button~4905
-perform handwriting recognition on ink previously in entry window~4906
-supply recognized output to SIP buffer and 0S~4908
-clear window~ o
-if user presses del. button~4912
-clear window~4914

-FIG. 49
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-dg%lnghoiceList (selection, filterString, FilterRange, wordType, notChoiceList) [alt embodiment]
~, !
call getChoices with filterString, FilterRange and selection’s utteranceList~2202
if there is no filter, no reutterance, and selection is not in notChoiceList~2204
' -make selection first choice~2206
“remove any strings in notChoiceList from candidate list~2210
if a first choice has not been selected, make best scoring candidate first choice~2212
-indicate letters of first choice corresponding to filter~2218
place filter cursor before first character of first choice not corresponding to filter~2220
-if getChoice returns any non-first-choice candidates~2222
-create a score ordered choice list from a set of the best scoring such candidates entending
up to multiple screens in length if enough choices~2224A
-display correction window with first choice, showing a filter indication, if any, and the filter cursor,
and with scrollable choice list, if any~2230A

-FIG. 58
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-top leve! phone' mode~6300

<
- -call digit dial~6302
>
-call name dial~6304
A
-call messages~6306
v
-open editor for new item at end of note outline~6308
-menu
-call displayMenu for main menu~6312
-menu-menu
-call displayMenu for main menu~6316
-set recognition vocabulary to displayed main menu's command vocabulary ~6318
-treat last menu press as speech key for recognition duration purposes~6320
-menu-press
-call help for main. menu~6324
-talk
-if phone is ringing~6328
-answer it~6330 :
-if there is a presently enter phone number~6332
-dial it~6334
-end
-if not at top level phone mode~6338
. -go there~6340
-basic phone pad key

-If not already in phone number entry mode~6344
-Enter number entry mode~6346
-add key to current phone number~6348

-FIG. 63
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-Main Menu~6500
-display screen of menu items startmg at item 1, with item one hlghllghted~6502
-if user enters~6504

-<> or page left/right
-scroll menu choices up/down one screen, highlighting first item in new
screen~6508
-Ay or item up/down
-scroll highlight up/down by one item, scrolling display if necessary to show newly
highlighted item on screen~6512
-OK :
-selects current highlighted choice in menu, if any~6516
-menu
-if press is not part of double click~6520
-return from all currently called menus~6522
-menu-menu
.set recognition vocabulary to displayed menu’s command vocabulary~652
-treat last menu press as speech key for recogmtlon duration purposes~6528
-menu-press
-call help for displayed menu~f5532

-talk
-set recognition vocabulary to displayed menu’s command vocabulary~6536

treat last menu press as speech key for recognition duration purposes~6538
-end .

-save current state for a possible future resume~8542

-go to phone mode~6544

-1-Name Dial

-call name dial~6548
-2-Digit Dial

-call digit dial~6552
-3- Speed Dial

-call speed dial~6556

-FIG. 65
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-4-\oice Messages
-call voice messages~6604
-44-Email ‘
-call email~6608
-5-Editor
-call editor with a blank file~6612
-55-Note Outline
-call editor for new item at end of note-outline~6616
-6-Contacts
-call contacts~6620
-66-Schedule
-call schedule~6624
-7-Web Browser
-call web browser~6628
-8-Call History '
-call call history~6632
-9-Files
- —call file manage~6636
-*Escape
" .return from call to current menu~6640
** or “Task List
:go to Task List? ~6644
-0-Main Options Menu
call displayMenu for Main Options Menu~6648

-FIG. 66
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-Editor mode~7600
-if user selects~7602
<> M y~7603
-if in word/line nav~7604
-if user selects Word Left/Right~7606
-if extended selection is on~7608
-move cursor one word to left/right and extend previous selection to that
word~7610
-else~7612
-if prior input was a Word Left/Right command of different direction making
a word the selection or if move would put cursor before/after end of
text~7614
. -place cursor to left/right of prior selection and remove prior
selection~7615
-else~7616
-move cursor one word to left/right of current position and make that
word the current selection~7617 -
-if user selects Line Up/Down~7618
-move cursor to the nearest word on line up/down from current cursor
position~7620
-if extended selection is on~7622
-extend selection through that current word~7624
-fin ... nav~7626 ST

-OK :
-if editor has been called to enter text into another program~7630
-enter content of editor to that other program and return~7632
-else save editors content and retum~7634
-Menu .
-call displayMenu for editor commands~7638
-MenuMenu ,
-call displayMenu for editor commands~7642
-set recognition vocabulary to displayed editor's command vocabulary~7644
-treat last menu press as speech key for recognition duration purposes~7646
-MenuPress ,
-call help for editor ~7650
-Talk
-turn on recognition according to current recognition settings, treating press as speech
key for recognition duration purposes~7654
-End o
-go to phone mode~7658

-FIG. 76
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-1 or “Entry Mode Menu"
-call displayMenu for Entry Mode Menu~7702
-2 or “Choice List’
-set correction window nav mode to Page/ltem~7706
-call Correction Window for current selection~/708
~22 or “Filter Choices” ‘ .
-set correction window nav mode to Word/Char~/712
-call correctionWindow for current selection~7714
-treat second press of double-click as speech key press for recognition duration
purposes~/716 - '
-3 or “Nav. Mode Menu”
-call displayMenu for Nav Mode menu~7720
, -4 or “Discrete Recog.”
-turn on discrete recognition according to current vocabulary using Press & Click To
. Utterance End as the recognition duration setting~7724
-5 or “Selection Start/Stop”
-toggle extended selection between on and off~/728
-if extended selection has just been turned of~7730
_ -de-select any prior selection other than current cursor~7732
-55 or “Select All" '
-select all of current document~7736
-6 or "Play/Record Start/Stop”
-if not recording audio~7740
-toggle play between on and off~7742
-if on phone call and Play Only to Me is Off~7744
-send audio from play over phone line as well as to phone's speaker or
headphone out~7746
-else if recording audio~7748
-turn recording off~7750
-66 or "Record”
-turn audio recording on~7754
-if on-phone call and Record Only Me is Off~7756.
-record- audio from other side of phone line as well as phone,s microphone~7758
-7 or “Capitalize Menu"
-call displayMenu for Capitalize Menu~7762
-77 or “Capitalize Cycle”
~ -call CapitalizeCycle~7766
-8 or "Word Form List"
-call word form list~7770
-88 or “Word Type Menu’
-call displayMenu for Word Type Menu~7774

-FIG. 77
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-9 or “Basic Keys Menu"

-call displayMenu for Basic Keys Menu~7802
-99 or “New Para"

-enter a new paragraph character into text~7806
-* or "Escape”

-if editor has been called to input or edit text in another program~7810 *

-returns from call from editor with edited text for insertion into that program~7812
-else~7818
* -prompt user with choice of exiting editor, saving its contents, or canceling
escape~7820
-if user selects to escape~7822
-gscape to phone mode~7824

-** or “Task List"

-go to Task List~7828
-0 or Edit Options Menu

-call displayMenu for Edit Options Menu~7832
-00 or Undo .

-undo last command~7836
-# or Backspace

-if there is a selection~7840

-delete it~7842
-else~7844
-if current smallest navigational unit is a character, word, or outline item~7846
-delete backward by that unit~7848

-FIG. 78
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-Entry Mode Menu~7900
-if user selects~7902
-1 or “Large Vocab. Rec"
-set recognition vocabulary to Large vocabulary~7906
-treat press selecting mode as speech key press for recognition duration purposes~7907
-if in Correction Window~7908 ' ' ' T ‘
-set recognition mode to discrete~7910
-add utterance (s) recognized in this mode to utterance list as a new utterance for
selection, along with an indication of the vocabulary and continuous or discrete
recognition setting in effect for the re-utterance~7912 -
-call displayChoiceList~7914
-2 or “ABC Rec"
-set recognition to vocabulary letter vocabulary and indicates that recognition results are
to be treated ambiguousli~7920
_ -treat press selecting mode as speech key press for recognition duration purposes~7922
-22 or “Ambiguous ABC"~7924
-if in a correction window~7925
-set recognition vocabulary to letter vocabulary and indicate that an output is to be
treated as an ambiguous filter~7926 , _
-treat press selecting mode as speech key press for recognition duration
purposes~7928 : :
-3 or "AlphaBravo Rec’
-set recognition vocabulary to 79CA vocabulary~7932
-treat press selecting mode as speech key press for recognition duration purposes~7934
-33 or “KeyAlpha Rec"
-call KeyAlpha mode~7938
-4 or "123 Rec”
-set recognition vocabulary to digit vocabulary~7942
treat press selecting mode as speech key press for recognition duration purposes~7944
-44 or "Key Numbers”
-respond to pressing of any numbered phone keys as the entry of corresponding number, -
with “*" escaping mode, and ‘#" backspacing~7948
-5 or “Punctuation Rec"
-set recognition vocabulary to punctuation vocabulary~7952
treat press selecting mode as speech key press for recognition duration purposes~7954
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-6 or "“Name Rec’
-set recognition vocabulary to contact name vocabulary~8002
-treat press selecting mode as speech key press for recognition duration purposes~8004
-7 or “Key Characters” ‘ ' -
-respond to pressing of phone keys as traditional non-ambiguous phone key spelling,
with “1" calling Entry Mode Menu, “*" escaping mode, and ‘#’ backspacing~8008
-77 or “Ambiguous Key"
-respond to each press of phone key labeled with set of letters as corresponding to one
of those letters, with “1” calling Entry Mode Menu, " escaping mode, and “#'
backspacing~8012
-8 or “Continuous/Discrete Rec”
-if in continuous mode~8016
-switch to discrete mode~8018
-sound de-de-de tone~8020
-if in discrete mode~8022
-switch to continuous mode~8024
-sound deeeeeee tone~8026
-88 or One@Atime
-enter One@Atime Mode~8030
-9 or “Entry Preferences”
-call displayMenu for Entry Preferences~8034
-return to Editor
-*or “Escape” -
-return to Editor~8040
-** or “Task List’
-go to Task List~8044
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-correctionWindow (selection)~8100
set recognition mode during call to that of filter default~8102
-call displayChoiceList for selection~8104
-]00p~81 06 '
-if user inputs
-in Page/ltem nav~8108
© <> or*Page Left/Right'~8112
-scroll choice lists by a page up/down, moving highlight by one page~8114
-\ or “ltem Up/Down"~8116 :
-scroll highlighted choice up/down by one choice, scrolling screen if necessary
to display highlighted choice~8118 ‘
-in Word/Char nav~8120
-<> or “Word Left/Right'~8122 A
-if there is a first/last character of word with in 7 characters to left/right of filter
cursor in best choice~8124
-move filter cursor to that first/last character~8126
-else if there is a character 5 characters to left/right of filter cursor in best
choice~8128
-move filter cursor to that charactei~8130
-else if filter cursor is after last character in best choice~8132
-if scroll would not extend beyond rightmost character in all of the
choices~8134 :
-scroll choice window left/right by 5 character's width~8135
-if the character moved to is an ambiguous character, call
filterCharacterChoice~8136
-My or “Character Up/Down"~8142
-if filter cursor is after last character in best choice~8144
-if scroll would not extend beyond rightmost character in all of the
choices~8146
-scroll choice window leftiright by one character's width~8147
-else if filter cursor is not before/after start/end of best choice~8148
-move filter character cursor leftiright by one character~8150
-if the filter cursor has been moved to a new character~8151
- call filterCharacterChoice for that character~8152
-if a filter character choice list has been displayed and subsegent input is

received ~8153
-if the input is choice in the filter character choice window~8154

-close filter choice window~8156
-call FilterEdit for change to filter string with the selected value for the

selected filter character as the input~8158
-call displayChoiceList with new filter~8160
-else remove filter character choice list~8162
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-MENU . . :
call displayMenu for Correction Window~8202
-MENU-MENU ‘

-call displayMenu for correctionWindow's commands~8206
-set recognition vocabulary to displayed Correction Window's command
vocabulary~8208
_treat last menu press as speech key for recognition duration purposes~8210
-MenuPress
-call help for correctionWindow ~8250
-TALK
-turn on recognition according to current recognition settings, treating press as
speech key for recognition duration purposes~821
-END
-save current state for a possible future resume~8218
-go to phone mode~8220
-OK
-if a choice is highlighted~8224,
-select it~8226
_e|se~8228 .
-select first choice~8230
return to editor and insert selected choice at current selection or cursor~8232
-1 or “Entry Mode Menu”
-call displayMenu for Entry Mode Menu~8236
-2 or “Choice Nav”
_remove display of any filter character choice lists~8240
-set correction window nav mode to Page/ltem nav~8242
-play audio of selection’s first utterance, if any~8244
-22 or “Filter Nav'
-set correction window nav mode to Word/Char nav~8248
-treat second press of double-click as speech key press for recognition duration
purposes~8250
-3 or “Corr. Nav Modes"
call displayMenu for Correction Nav Modes~8254
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-a choice number : ‘
-if in Choice Filter Mode~8302
-call displayChoiceList with selected choice as filter string and enter word/char
nav if not in it~8304 '
-else if in Pre-Choice Filter Mode~8306
-and enter word/char nav if not in it~8308
-call displayChoiceList with selected choice as end of filterRange, and prior
choice (or point before beginning of character ordering) as end of
fitterRange~8310
-glse if in Post-Choice Filter Mode~8312
-and enter word/char nav. In not in it~8314
-call displayChoiceList with selected choice as start of filterRange, and
following choice (or point after end of character ordering) as end of
filterRange~8316
-glse~8318 .
-return to editor and insert selected choice at current selection or cursor~8320
-double-click on a choice number ‘ 4 '
-call displayChoiceList with selected choice as filter string and enter word/char nav.
In not in it~8324
-*Escape
-return to editor from correction window without any-changes to editors selection or
cursor, and with any selection existing before call to correction window still
selected~8328
-** or "Task List”
-go to Task List~8332
-0-Edit Options Menu
-call displayMenu for Edit Options Menu~8336
-00-Undo
-undo last command in correction window~8340

-#-backspace
-call filterEdit any portion of the first choice before the filter cursor as the filter string,

with the filter cursor, with backspace as input~8350

call displayChoiceList for selection with the-new filter siring~8352
-filtering characters

-call filterEdit for input~8356

-re-utterance(s)
-add new utterance to selection’s utteranceList~8360

-call displayChoiceList for selection~8362
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-Edit Nav Menu~8400
-if user enters~8402

-1 or “Utterance Start'~8404
-if a current last utterance~8406
-select as cursor the text corresponding to first word in utterance and retum~8408
-2 or “Word/Char'~8410 '
-change nav mode to Word/Char and return~8412
-3 or “Word/Line’~8414
-change nav mode to Word/Line and return~8416
-4 or "Doc/Screen’~8418
-change nav mode to Doc/Sreen and return~8420
-5 or “Outline Lev./Item’~8422
-change nav mode to Outline Lev/ltem and return~8424
-6 or “Audio ltem/5sec’~8426 '
-set sound display to high resolution~8428
-change nav mode to Audio ltem/5sec and return~8430
-66 or “Autio ltem/30sec’~8432
-set sound display to low resolution~8434
-change nav mode to Audio ltem/30sec and return~8436
-7 or “Undo List/ltem"~8438
- change nave mode to Undo List/ltem and return~8440
-8 or “File Lev/ltem"~8442 :
-change nav rfiodé to File Lev/ltem and return~8444
-9 or “Utterance End'~8446 ;
-if a current last utterance~8448
-select as cursor the'text corresponding to last word in utterance and return~8450
-* or "Escape"~8452
-return to editor~8454
% or “Task List"~8456
-go to Task List~8458
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-Corr. Nav Menu~8500
-if user enters~8502

-2 or “Page/ltem’~8504 ' :
-change nav mode to Page/Item and return~8506
-22 or “Word/Char"~8508 .
-change nav mode to Word/Char and return~8510
-3 or “Word/Char'~8512
-change nav mode to Word/Char and return~8514
-4 or “Pre-Choice Filter’~8516
-set Correction Window to Pre-Choice Filter Mode~8518
-change nav mode to Page/ltem and return~8520
-5 or “Choice Filter'~8522
- _set Correction Window to Choice Filter Mode~8524
-change nav mode to Page/item and return~8526
-6 or “Post-Choice Filter'~8528
-set Correction Window to Post-Choice Filter Mode~8530
-change nav mode to Page/item and return~8532
-7 or “Capitalize"~8534
-cycle capitization of best choice, and return~8536
-8 or “Word Form List'~8538
-cause word form list to be displayed for best scoring word and return~8540. -
-* or “Escape”~8542
-return~8544
- or "Task List'~8546
-go to Task List~8548
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-KeyAlpha Mode~8600
-set nav mode to Word/Char~8602
-overlay following responses to following keys~8604

-TALK
-turn on recognition for alphabravo recognition according to current recognition settings,

treating press as speech key for recognition duration purposes, outputting letters
corresponding to recognized ICA word~8608

-1 or “Entry Mode Menu"
-call displayMenu for Entry Mode Menu~8612

-2 through 9
-during press of key~8616
-prompt with alphabetical list of ICA words corresponding to key's letters~8618

-substantially limit vocabulary to displayed ICA words~8620 -
-turn on recognition~8622
-output letter corresponding to recognized ICA word~8624
0 : ‘
-enter KeyPunctuation Mode~8628
-00-Space
-output space~8632

-#-Backspace .
-if there is a selection~8636 -
~ -delete it~8638
-else~8640 :
-if current smallest navigational unit is a character, word, or outline item~8642

-delete backward by that unit~8644
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-KeyAlpha Mode(1st Alt Embodiment) ~8700
-set nav mode to Word/Char~8602
-overlay following responses to following keys~8604
-TALK
-turn on recognition for large vocabulary recognition according to current recognition
settings, treating press as speech key for recognition duration purposes, outputting initial
letter of each recognized word~8608A o
-1 or “Entry Mode Menu"
-call displayMenu for Entry Mode Menu~8612
-2 through 9
-during press of key~8616
-prompt use to say a word starting with desired one of key's letters~8618A
-substantially limit vocabulary to words starting with one of the key's associated
letters~8620A
-tumn on recognition~8622
-output initial letter corresponding to recognized word~8624A

-0

-enter KeyPunctuation Mode~8628
-00-Space

-output space~8632
#-Backspace

-if there is a selection~8636

-delete it~8638
-e|33~8640

-if current smallest navigational unit is a character, word, or outiine item~8642
-delete backward by that unit~8644
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-KeyAlpha Mode(2n¢ Alt Embodiment) ~8800. . -
-set nav mode to Word/Char~8602
-overlay following responses to following keys~8604

-TALK
-turn on recognition for vocabulary of 5 or fewer words starting with each letter of the

alphabet according to current recognition settings, treating press as speech key for
recognition duration purposes, outputting initial letter of each recognized word~8608A

-1 or “Entry Mode Menu"
-call displayMenu for Entry Mode Menu~8612

-2 through 9

-during press of key~8616
-prompt use to say ont of the words starting with desired one of key's letters~8618A

-substantially limit vocabulary to the limited vocabulary of words starting with one of

the key's associated letters~8620A |

-turn on recognition~8622 ,
-output initial letter corresponding to @cggn_ized_wgﬂ"%z"fA

0

-enter KeyPunctuation Mode~8628
-00-Space

-output space~8632
-#-Backspace

-if there is a selection~8636

-delete it~8638
else<B640 |
-if current smallest navigational unit s a character, word, or outline item~8642

delete backward by that unit~8644
-FIG. 88
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-Edit Options Menu~8900

-1 or “Files Menu'~8902

-2 or “Edit Menu"~8904

-3 or “Entry Preferences’~8906
-4 or “TTS Menu"~8908

-1-TTS Keys On/Off~8909
-4 TTS On/Off~8910
toggle TTS onloff, using command TTS to inform user~8912
-if toggling on~8914
-if there is a selection~8916 ,
use text TTS say “Selection:” and then the selection itself~8918
-else~8920
-use text TTS play starting at current cursor until the end of the document or
user input other than cursor movement within the document~8922
-5 TTS Selection~8924
-use text TTS say “Selection:” and then the selection itself~8926
-6 TTS Cont. Play on/off~8928 '
-toggle TTS Continuous Play on/off, using command TTS to inform user~8930

i

-44 or “TTS On/Off'~8932

-5 or “Outline mode"~8934

-55 or *Expand/Collapse ltem’~8936

-6 or “Audio Menu"~8938

-1-Audio Navigation~8940

-1-5sec/1sec~8942
-2-10sec/2sec~8944
-3-30sec/5sec~8946
-4-ltem/5sec~8948

-2-playback settings~8950
-1-volume~8952
-2-speed~8954
-3-all audio~8956
-4-non-recognition audio~8958
5-recognition audio~8960
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-3-Recognize audio options dialog~9000
-give user options to select~9002
o recognize the audio in current selection~9004
-{o recognize the audio in current document~9006
-if previously recognized audio is to be re-recognized~9008
-to set quality of recognition~9010
provide estimate of recognition time with current quality setting~9012
-provide status of current job, if any~9014
-4-delete from selection~9016
-1-non-recognition audio~9018
-2-recognition audio~9020
-3-all audio~9022
.4-text~9024
-5-show recognition audio>on/off~9026
-6-record recognition audio on/off~9028
-7-transcription mode dialog~9030
-7 or ‘User Menu’~9032 - -~
-8 or “Find"~9034 ,
call search dialog box, with current selection, if any as the search string~9036
-88 or “Find Again"~9038
-9 or “Vocab. Menu"~9040
-* or “Escape’~9042
- or “Task List'~9044
-0 or “Undo’~9046
-00 or “Undo"~9048
4 or “Redo’~9050
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-Word Type Menu~9100 :
if current selection is not a single word~9102 o
-prompt that Word Type only works on single word selections and return~9104

-change active vocabulary during call'to word type vocabulary~8108
+if user selects~9108

-1 or "Ends"~9110
-call displayMenu with a menu offering option to change to a corresponding word with

following ending type (where appropriate for selection)~9112
-1-ed/not-ed~9114
-2-s/not-s~9116
-3-‘s/s~91 18
-4-'s/not-'s~9120
-5-ing/ot-ing~9122
-B-ly/not-ly~9124
-7-ingly/not:ingly~9126
-8-er/not-er~9128

2 or "Starts™9130
-call displayMenu with a menu offering option to ch?gge to a corresponding word with

following prefix (where appropriate for selection)~9

-1 -un.~91 34
-2-re-~91 36

3 or Tense~9138
-call displayMenu with a menu offering option to change to a corresponding word with

following tense (where appropriate for selection)~9140

-1-present~9142
..2-p ast~91 44

-3-past perfect~9146
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-4 or "Part Of Speech’~9200 -
-call displayMenu with a menu offering option to call a displayChoiceList for selected

word with wordType limited to a word with the following part of speech (where
appropriate for selection)~9202
-1 .noun~9204
-2-pronoun~9206
-3-article~9208
-4-adjective~9210
-5-adverb~9212
-G-Verb~921 4
-7-conjunction~9216
-8-preposition~9218
-9-interjection~9220
-5 or "Possessive/Non-Possesive"~9222
replace selection with corresponding possessive/non-possesive form~9224
-6 or “Singular/Plural’~9226 :
_replace selection with corresponding singular/plural noun form~9228
-7 or "Singular/Plural subject’~9230 '
replace selection with corresponding singular/plural verb form~9232
-8 or "Spelled/Non-Spelled’~9234
-replace selection with corresponding spelled/non-spelled form~9236
-9 or "Homonym'~9238
-if there is only one homonym~9240
-replace selection with that homonym~9242

glse if there are multiple homonyms~9244
-display correction window with current word as first choice and any homonyms and

alternate forms of selected word as alternate choices~9246
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-Entry Preferences Menu~9300

-1 or “Dictation Defaults’~9302
-1-Continuous~9304
-2-Descrete~9306
-3-One@ATime~9308
-4 or “Press Only’~9330
-5 or “Press & Click To Utt. End"~9332

-6 or “Press Contin, Click Discrete To Ut End~9334 |

-7 or “Click To Timeout’~9336

8 or “Set Timeout'~9338
-2 or “Filter Defaults"~9310

-1-Continous~9312

, -2-Descrete~9314

-3-One@Atime~9316

-4-Abc~9318

-5-Ambig. Abc~9320

-6-Keyalpha~9322

-7 or “Press Only’~9330

8 or “Press & Click To Utt. End"~9332

-9 or “Press Contin, Click Discrete To Utt. End~9334
-3 or “Reutterance Defaults™~9324

-1-Continuous~9326

-2-Descrete~9328

-3 or “Press Only"~9330

-4 or “Press & Click To Utt. End"~9332

-5 or “Press Contin, Click Discrete To Utt. End~9334
-4 or "Press Only’~9330
-5 or “Press & Click To Utt. End"~9332
-6 or “Press Contin, Click Discrete To Utt. End~9334
-7 or “Click To Timeout’~9336
-8 or “Set Timeout'~9338

-FIG. 93
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-TTS play rules~9400
-when TTS'is on~9402
Af TTS keys in on~9404
-if key has been pushed down~9406
-if same key has not been pressed within TTSKeyTime~9408
-until key is let up~9410
-TTS number of key and its command and if has an associated double-
click command, that commands name~9412
else respond to key as normally (including double-clicks)~9414
-if recognize or otherwise receive command~9416
-use command TTS to say name of recognized command~9418
-if recognize a text utterance~9420
-wait until end of utteranace~9422
-use text TTS to say words recognized for utterance~9424
-if recognize string of letters(such as for filtering)~9426
-waits until end of utteranace~9428
-use text TTS to say letters recognized for utterance~9430
-if user moves cursor to select new word or character~9432
-use text TTS to say new word or character~9434

-if there is an extended selection~9436
-after brief pause use text TTS to say “selection” and then the words in the selection -

itself~9438 : . :
-if user moves cursor to position between or before or after character or word~9440
-use text TTS to say “cursor” between <word before> and <word after>~9442

-if a new correction window is displayed~9444
-use text TTS to say first choice, to spell the filter, if any, and then each candidate in the

first choice list and its associated selection number~9446

-if user scrolls an item in correction window~9448
-use text TTS to say currently highlighted choice and its selection numbers~9450

-if user scrolls a page in correction window~9452
-use text TTS to say newly displayed choices and associated selection numbers~9454

-if enter a menu~9456
-use menu TTS to say all of choices in menu and their selection numbers, indicating

current selection~9458

-if user scrolls up/down in menu~9460
-use menu TTS to say highlighted choices, and then after a brief pause any following

selections on page with selection numbers~9462
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-TTS speech generation~9500

" _Ifword is in speech recognition's vocabulary of phonetically spelled words~9502
-If word has different phonetic spellings for different parts of speech and if word has current
linguistic context~9504
-Use speech recognition’s part of speech indicating code to select phonetic spelling of
_ probable part of speech for word~9506
-E|se~9508 ,
-select the single or most common phonetic spelling for the word~9510
-Use the phonetic speliing selected for word as phonetic spelling for TTS speech
generation~9512
-Else~9514
-User pronunciation-guesser used by speech recognition to assign phonetic spelling to names
and newly entered word for TTS speech generation~9516

-FIG. 95

-transcription mode~9600
-change navigation to audio 5sec/1sec~9602
-during transcription mode map following functions over play key~9604
-if user clicks play key~9606
-if play is off, tum it on~9607
-else if play is on, tum it off~9608
-if toggling play on~9610
_if there has been no sound navigation since last play~9612
start play backLength before end of last play~9614
-if user presses play key~9616
-if play is on, turn it off~9618
-turn on large vocabulary recognition during press in continuous or discrete mode
according to current setting~9620
_place recognized text into audio at location at which end of play~9622
-if user double-clicks the play key~9624
-prompt user that there is no record in transcription mode which can be turned off in Edit

Options /Audio Menu~9626
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- Dialog Box Editor (dialog box)~9700
-display editor window for start of dialog box~9702
-respond to commands as editor mode except~9704
-if the user selects OK, execute dialog box with current setting~9706
' i the user supplies a navigational input, ~9707
-the cursor moves in a manner similar to that and in the editor except that can normally
only move to a control that can be typed in~9708 !
-if cursor is in field and user selects a text input command command~9710
display a separate editor window for field, showing its current contents if any~9712
-if there are any limitations on vocabulary in field~9714
-limit recognition vocabulary accordingly~9716
-execute selected command for that new editor window~9718
-if cursor is in choice list, and user selects a text input command~9720
-display correction window for choice list showing current values in list box as best choice
and which scrollable choice list for other selections~9722
-if cursor is in check box o radio button and user selects a text input command~9724
-change state of check box or radio button~9726

FIG.97

-help(state)~9800 .
-display scrollable help menu for state, including description of state along with selectable list of
help options and all of state’s commands~9802
if user selects)~9804 <
-any key except OK, Menu,<,>A,v, and End)~9806
-move to selection in menu and place selection highlight on it)~9808
call help with key's associated command as the state)~9810
-Page Left/Right)~9812
scroll page up/down, moving selection highlight with scroll)~9814

-Line Up/Down)~9816
-scroll line up/down, moving selection highlight with scrollj~8818
-0K)~9820 '
-If current selection is Help Options)~9822
-Display menu of help options)~9824
-If current selection is a command of current help state)~9826
call help with key's associated command as the state)~9828
-Select help or function for current selection, if any)~9830
-if user selects Escape)~9832
-return from current help call)~9834

-FIG. 98
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-Name dial~11900
-until first input~11902
-Prompt user to say or spell name from contact fist~11904
_toop~11906 o
-if utterance of a name is recognized~11908
-call getChoices with utterance and filter string to perform recognition on utterance with
vocabulary limited to names from system'’s contact fist and the filter string~11910
-set nav. mode to Page/ltem~11912
-create first alphabetically ordered choice list (one screen) and a second second ordered
choice list (up to multiple screens) from recognition results~1 1914
-display best choice plus first ordered choice list with filter cursor before the first letter of
first choice not corresponding to the filter string~11916
-if a alphabetic filtering character for a character position is received~11918
-call filterEdit with input~11920
-call getChoices for filter string and any prior name utterance~11922
-set nav. mode to Page/item~11924
-if there is no prior name utterance~11926
-create one alphabetically ordered choice list of contact names which have initial
letters corresponding to filter~11928 '
-display choice list with first word in list as best choice and with filter cursor before the
first letter of first choice not corresponding to the filter~11930
-if user selects displayed choice candidate~11932
-dial chosen name's phone number~11934
-if user selects filter mode (2), set nav mode to Word/Char~11936
-if user selects choice mode (22), set nav mode to Page/ltem~11938
-if in Page/ltem nav~11940
-if user selects page left/right~11942
-scroll choice lists by a page up/down, moving highlight by one page~11944
-if user selects item up/down~11946
-scroll highlighted choice up/down by one choice, scrolling screen if necessary to
display highlighted choice~11948
-if in Word/Char nav~11950
-if user selects word left/right~11952
-move current character selection to before/after the first/last character of displayed
best choice~11954 A
-if user selects character up/down~11956
-if filter cursor is not before/after best choice~11958
-move filter cursor left/right by one character~1
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-Digit dial~12600

1

-Prompt user to say digits of phone number~12602
-perform continuous digit recognition on utterance~12604 .
-if confirmation is not required and confidence is above a required level~12606
-dial recognized number~12608 |
-if best choice has a score above a required level~12610
-set nav. mode to Page/ltem~12612
-create first ordered choice list (one screen) and a second second ordered choice list (upto
multiple screens) from recognition results~12614
-display best choice plus first ordered choice list with current selection of first digit in best
choice~12616 '
-|00p~12618 .
-if user selects displayed choice candidate~12620
-dial candidate number~12622
_if user selects filter mode (2), set nav mode to Word/Char~12624
_if user selects choice mode (22), set nav mode to Page/ltem~12626
- in Page/ltem nav~12628 :
-if user selects page left/right~12630.
-scroll choice lists by a page up/down, moving highlight by one page~12632
-if user selects item up/down~12634
-scroll highlighted choice up/down by one choice, scrolling screen if necessary to
display highlighted choice~12636
-if in Word/Char nav~12638
-if user selects word left/right~12640
-move current character selection to first/last digit of displayed best choice~12642
-if user selects character up/down~12644
-if prior input was a character up/down command of different direction or if move
would put character selection before/after end of best choice~12646
-change current character selection to an insertion cursor immediately
before/after prior current character selection~12648
-e|se~1 2650
~_move current character selection left/right by one digit~12652
-if user inputs one or more digits at a current cursor~12654
-if current character selection is a digit,~12656
-replace selection with new digit(s)~12658
.if current character selection is an insertion cursor~12660
-insert digit(s) at cursor~12662
Ailter number choices with all digits up to and including changed or inserted digit(s) as
the filter string~12666 |
-create a new first ordered choice list (one screen) and a new second ordered choice list
from filtered recognition results~12668
redisplay new best choice and first choice list~12670

FIG.42 /=L’
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