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The present invention relates to: Speech recognition using 
Selectable recognition modes, using choice lists in large 
Vocabulary Speech recognition; enabling users to Select word 
transformations, Speech recognition that automatically turns 
recognition off in one or more specified ways, phone key 
control of large-vocabulary Speech recognition; Speech rec 
ognition using phone key alphabetic filtering and spelling: 
Speech recognition that enables a user to perform re-utter 
ance recognition; the combination of Speech recognition and 
text-to-speech (TTS) generation; the combination of speech 
recognition with handwriting and/or character recognition; 
and the combination of large-vocabulary Speech recognition 
with audio recording and playback. 
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VoiceSignal 
embedded large Wocabulary interface 
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speech ?ecognition system for mobile 
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This is ELV1S, the Embedded 
Large Vocabulary Interface Sys 
tem from Voice Signal Technolo 
gies. It lets users dictate text 
into hand-held computers and 
cellphones as quickly and easi 
ly as most people can enter text 
on a keyboard. 
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Large Vocabulary Interface Sys 
tem from Voice Signal Technolo 
gies. It lets users dictate text 
into hand-held computers and 
Cellphones as quickly and easily 
as most people can enter text 
on a keyboard. 
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Rain 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 recognition duration mode, using 
Current language Context -1330 

-Backspace-1332 
-if in correction mode, enterbackspace into filter editor-1334 
-else enter back space into SIP buffer and OS text input-1336 

-New Paragraphr-1338 
-if in Correction mode, exit it 1340 
-Enter new paragraph character into SIP buffer and OS text input-1342 

-Spacer-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-clickr1404 

-Display list of ICA Words for duration of key pressr-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 

-Continuousldiscrete toggler-1418 
-toggle 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 menur1426 

-dragon Function-1428 
-call function menu in drag moder-1430 

-Help-1432 
-call help moder-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 buffer1440 
-escape Correction window-1442 
-Start SIP buffer recognition according to current recognition duration mode and settings, 
using Current language context r1444 

-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 
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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 portion 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 
-lf 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 CurSOrr-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 OSText input-1528 
-if in ~1534-if text input is from speech recognition-1536 

-call displayChoiceList for recognized text-1537 
-turn off COrrection moder-1538 

-if in OneAtATime mode and a correction window is shown, but not in Correction mode r1539 
-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 purposesr1540 

-if in correction window and following input is received-1542 
-ESC-1544 

-Exit Correction window without changing selection~1546 
-der-1548 

-delete highlighted text in SIP buffer and send output causing Corresponding deletion to 
OS-1550 

-new-1552 
-delete highlighted text in SIP buffer and send Output causing corresponding deletion to 
OS-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-1556 

-FIG. 15 
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-ru?t-1602 
-if not in Correction mode, enter its 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 
utterancer 1608 
-call displayChoiceList-1610 

-filter 1612 
-if not in Correction mode, enter it 1613 
-if current filter entry mode is a speech recogntion moder-1614 

-Start filter recognition according to current filter recognition duration mode and 
settings-1616 

-if current filter entry mode is an entry window moder-1618 
-call appropriate entry windowr-1620 

-S-1622 
-if not in Correction mode, enterit-1623 
-Call WordFormist for first choice-1624 

-Aar-1626 
-if not in Correction mode, enteritr 1627 
-call Capitalize(cycle 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 Orbackup 
vocabulary-1636. 

-checkr 1638 
-remove Correction window-1642 
-output first choice to SIP buffer and feed characters to make corresponding change to 
OS-1648 

-a Choicer-1650 
-remove Correction windoW-1652 
-Output selected choice to SIP buffer and feed characters to OS to make Corresponding 
changer-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) r1664 
-if not in Correction mode, enteritr1665 
-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 offilterRanger-1708 

-tap between characters on first choicer-1710 
-if not in Correction mode, enter it-1711 
-move filter Cursor to tapped locationr1712 

-backspacer-1714 
-call filterEdit with input as backspacer 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 a filter 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 string-1734 
-if in OneAtATime moder-1736 

-call filterCharacterChoice for the filter input-1738 
-a Selection of a filter character choice in a filter character choice window-1740 

-close filter choice Windowr-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 
-else if drag is released elsewhere, close filter choice window-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-1806 

-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 nextend of utterancer-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 turn 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-clicksonportion 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 moder-1914 

-FIG. 19 
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-displayChoiceList (selection, filterString, FilterRange, word Type, notChoiceList)-2200 
-call getChoices with filterString, FilterRange and selection's utteranceList-2202 
-if there is no filter, no reutterance, and selection is not innotChoiceList-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 



Patent Application Publication Dec. 30, 2004 Sheet 15 of 96 US 2004/0267528 A9 

-getChoices(utteranceList, filterString, filterRange, Word Type)-2300 
-if there has been aprior 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 

-if filterRange is more specific than Current filterString-2308 
-change filter string to Common letters of filterRanger-2310 

-else, null filterRanger-2312 
-if utterance list is not empty-2314 

-if 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 based 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, word Type)-2600 
-lf Word Type is non-null-2602 

-if candidate is not of word Type-2604 
- return with score of zero-2606 

-if a filterRange is non-null-2608 
-if character ordering of Word is between start and end of filterRange-2610 

-return with an unchanged scorer-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 infilter string is ~2622 
-an unambiguous character-2624 

US 2004/0267528 A9 

-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 

-if current candidate character does not match one of recognized values of filter 
character-2634 

-return 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 

-if 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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-filterEdit(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 

-else if input is unambiguous character(s) ~2814 
-add character(s) to filter string at aposition 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 allor 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 
-ifold 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 
-ifold 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 currentold 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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-ifold 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-2906 
-if any such new sequences have been Created-2908 - 

-add a new ambiguous length element to end offilter Corresponding to Such new 
sequences-2910 

-ifold 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 characterin 
filter 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 characteris 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 

-else-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 
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-FIG. 47 
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-loop until exit window-4903 

-if user touches window, recordink during touch (inless touch is indel. Button) -4904 
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-perform handwriting recognition on ink previously in entry window-4906 
-supply recognized output to SIP buffer and OS-4908 
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-FIG. 49 
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Sisychoicelist (selection, filterString, FilterRange, Word Type, 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 innotChoiceList 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 level phone mode-6300 
-3 - 
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-> 

-call name dial-6304 
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-menu-men U 
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-answerit-6330 
-if there is a presently enter phone number-6332 

-dialit-6334 
-end 
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-Enter number entry mode-6346 
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-Main Menu-G500 
-display screen of menu items starting at item 1, with item one highlighted-6502 
-if user enters-6504 

-<> or page left/right 
-scrollmenu choices uplodown one screen, highlighting first item in new 
screen-6508 

-v or item uplodown 
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-scroll highlight uplodown 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 

are 

if press is not part of double click-6520 
-return from all currently called menus-6522 

Ue 
-set recognition vocabulary to displayed menu's command vocabulary-6526 
-treat last menu press as speech key for recognition duration purposes-6528 

-menu-press 
-call help for displayed menu-6532 

-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-6542 
-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-Voice Messages 
-call voice messages-6604 

-44-Email 
-callemail-6608 

-5-Editor 
-call editor with a blank file-6612 

-55-Note Outline 
-calleditor for new item at end of note Outline-6616 
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-66-Schedule 
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-7-Web BrOWSer 
-call web browser-6628 
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-9-Files 
-call file manager-6636 
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return from call to current menu-6640 

kk O "Task List 
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-0-Main Options Menu 
-call displayMenu for Main Options Menu-6648 

-FIG. 66 
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FIG. 70 
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-Editor moder 7600 
-if user selects-7602 

-<>Av-7603 
-if in word/line nav-7604 

-if user selects Word Left/Right-7606 
-if extended selection is on-7608 
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-move cursor one word to left/right and extend previous selection to that 
word-7610 

-else-761 2 
-if prior input was a Word Left/Right command of different direction making 
a Word the selection or if move would put Cursor beforelafter end of 
text-7614 

-place Cursor to left/right of prior Selection and remove prior 
selection-7615 

-else-761 6 
-move Cursor one Word to left/right of Current position and make that 
word the Current selection-7617 

-if user selects Line Up/Downr-7618 
-move cursor to the nearest Word online up/down from Current cursor 
position-7620 
-if extended selection is on-7622 

-extend selection through that Current word-7624 
-if in ... nav-7626 

-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 return-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 
-go to phone moder-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/item-7706 
-call Correction Window for current selection-7708 

-22 Or "Filter Choices" 
-set correction window nav mode to Word/Char-7712 
-call CorrectionWindow for current selection-7714 
-treat Second press of double-click as speech key press for recognition duration 
purposes-7716 

-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-7728 
-if extended selection has just been turned of-7730 

-de-select any prior selection other than Current cursor-7732 
-55 or "Select A" 

-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 phones microphone-7768 
-7 or "Capitalize Menu" 

-call displayMenu for Capitalize Menu-7762 
-77 or "Capitalize Cycle" 

-call Capitalizedycle-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 Menur-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 programr-7810 

-returns from call from editor with edited text for insertion into that program-7812 
-elser-7818 

-prompt user with choice of exiting editor, saving its Contents, or canceling 
escape-7820 
-if user Selects to escaper-7822 

-escape to phone moder-7824 
-** Or "Task List" 

-go to Task List-7828 
-0 or Edit Options Menu 

-call displayMenu for Edit Options Menur7832 
-00 or Undo 

-undo last Commandr 7836 
-i or Backspace 

-if there is a Selection 7840 
-delete itr/842 

-elser-7844 
-if Current smallest navigational unit is a character, Word, or Outline item-7846 

-delete backward by that unit-7848 

-FIG. 78 



Patent Application Publication Dec. 30, 2004 Sheet 55 of 96 

-Entry Mode Menu-7900 
-if user Selects ~7902 

US 2004/0267528 A9 

-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 

-set recognition mode to discreter-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-utterancer-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 moder-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" t 
-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 

-FIG. 79 
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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 "if" 
backspacing-8012 

-8 or "Continuous/DisCrete Rec" 
-if in Continuous moder-8016 

-Switch to discrete moder8018 
-SOund de-de-detoner-8020 

-if in discrete moder8022 
-Switch to COntinuous moder8024 
-Sound deeeeeee toner-8026 

-88 or One(OAtime 
-enter One(OAtime 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 

-FIG. 80 
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-CorrectionWindow (selection)-8100 
-set recognition mode during call to that of filter default-8102 
-call displayChoiceList for selection-8104 
-loop-81 O6 

-if user inputs 
-in Page/Item nav-8108 

-<> or "Page Left/Right"-8112 
-Scroll choice lists by a page up/down, moving highlight by one page-8114 

-Av or "Item Up/Down"-8116 
-scroll highlighted choice up/down by One choice, scrolling screen if necessary 
to display highlighted choice-8118 

-in Word/Charnav-8120 
-<> or "Word Left/Right"-8122 

-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 character-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-8136 
-if the character moved to is an ambiguous character, call 
filterCharacterChoice-8136 

-Avor "Character Up/Down"-8142 
-if filter cursor is after last characterin best choice-8144 

-if scroll would not extend beyond rightmost character in all of the 
choices-8146 

-scroll choice window left/right by one character's width-8147 
-else if filter cursor is not beforelafter startlend of best choice-8148 

-move filter character cursor left/right 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-8168 
-call displayChoiceList with new filter-8160 

-else remove filter character choice list-8162 

-FIG. 81 
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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-8214 

-END 
-save current state for a possible future resumer-8218 
-go to phone mode-8220 

-OK 
-if a choice is highlighted-8224 

-selectit-8226 
-else-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 Naw" 
-remove display of any filter character choice lists-8240 
-set Correction window nav mode to Page/Item nav-8242 
-play audio of selection's first utterance, if any-8244 

-22 Or "Filter Naw" 
-set correction window nav mode to Word/Charnav-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-8264 

-FIG. 82 
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-a choice number 
-if in Choice Filter Moder-8302 

-call displayChoiceList with selected choice as filter string and enter word/char 
nav if not init-8304 

-else if in Pre-Choice Filter Mode-8306 
-and enter word/charnav if not init-8308 
-call displayChoiceList with selected choice as end of filterRange, and prior 
choice (or point before beginning of character ordering) as end of 
filterRange-8310 

-else if in Post-Choice Filter Moder-8312 
-and enter word?charnav. In not init-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 

-else-831 8 
-return to editor and insert selected choice at current selection or cursor-8320 

-double-click on a choice number 
-call displayChoiceList with selected choice as filter string and enter Word/charnav. 
In not init-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 

-i-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 string-8362 

-filtering characters 
-call filterEdit for input-8356 

-re-utterance(s) 
-add new utterance to selection's utteranceList-8360 
-call displayChoiceList for selection-8362 

-FIG. 83 
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-EditNav Menu-8400 
-if user enters-8402 

-1 or "Utterance Start"-8404 
-if a Current lastutterance~8406 

-select as cursor the text Corresponding to first Word in utterance and return-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?tem and return-8424 
-6 or "Audio Item/5sec"-8426 

-set sound display to high resolution-8428 
-change nav mode to Audio Item/5sec and return-8430 

-66 or "Auto Item/30sec"-8432 
-set sound display to low resolution-8434 
-change nav mode to Audio Item/30sec and return-8436 

-7 or "Undo List/Item"-8438 
-change nave mode to Undo List/item and return-8440 

-8 or "File Lev/Item"-8442 
-change nav mode to File Lev/item 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"-84.52 

-return to editor-8454 
-* or "Task List"-8456 

-go to Task List-8458 

-FIG. 84 
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-Corr. Nav Menu-8500 
-if user enters-8502 

2 or "Page/item"-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 Moder-8518 
-change nav mode to Page/Item 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 Moder-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 

-FIG. 85 
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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 
-outputletter corresponding to recognized ICA word-8624 

-0 
-enter KeyPunctuation Moder-8628 

-00-Space 
-output space-8632 

-i-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 

-FIG. 86 



Patent Application Publication Dec. 30, 2004 Sheet 63 of 96 US 2004/0267528 A9 

-KeyAlpha Mode(1st Alt Embodiment)-3700 
-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 

-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 
-turn on recognition-8622 
-Output initial letter Corresponding to recognized WOrd-8624A 

-0 
-enter KeyPunctuation Moder-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 

-FIG. 87 
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-KeyAlpha Mode(2nd 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 of 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 

-2through 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 recognized Word-8624A 

-0 
-enter KeyPunctuation Mode-8628 

-00-Space 
-Output space-8632 

-i-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 

-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 onloff, using Command TTS to inform user-8930 

-44 or "ITS On/Off"-8932 
-5 or "Outline mode"-8934 
-55 or "Expand/Collapse item"-8936 
-6 or "Audio Menu"-8938 

-1-Audio Navigation-8940 
-1-5sec/1sec-8942 
-2-10sec/2sec-8944 
-3-30sec15sec-8946 
-4-Item/5secr8948 

-2-playback settings-8950 
-1-volume-8952 
-2-speed-8954 
-3-all audio-8956 
-4-non-recognition audio-8958 
-5-recognition audio-8960 

-FIG. 89 
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-3-Recognize audio options dialog-9000 
-give user options to select-9002 

-to recognize the audio incurrent selection-9004 
-to 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>Onloff-9026 
-6-record recognition audio onloff-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 
-O or "Undo"-9046 
-00 or "Undo"-9048 
- or "Redo"-9050 

FIG. 90 
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-Word Type Menu-9100 
-if Current selection is not a single word-9102 

-prompt that Word Type only works on single word selections and return-9104 
-change active vocabulary during call to word type vocabulary-9106 
-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-'ss-91 18 
-4-'s/not-'s-9120 
-5-ing/not-ing-9122 
-6-y/not-y-9124 
-7-ingly/not-ingly-9126 
-8-er/not-er-9128 

2 or "Starts"-9130 
-call displayMenu with a menu offering option to age to a Corresponding Word with 
following prefix (where appropriate for selection)-913 

-1-un--9134 
-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 

-FIG. 91 
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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 word Type 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 
-6-verb-9214 
-7-conjunction-9216 
-8-preposition-9218 
-9-interjection-9220 

-5 or "Possessive/Non-Possesive"-9222 
-replace selection with corresponding possessivelnon-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 homonymr9242 
-else 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 

-FIG. 92 
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-Entry Preferences Menu-9300 
-1 or "Dictation Defaults"-9302 

-1-Continuous-9304 
-2-Descrete-9306 
-3-One0ATime-9308 
-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 

-2 or "Filter Defaults"-9310 
-1-Continous-9312 
-2-Descrete-9314 
-3-OneGAtime-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-94.00 
-when TTS is on-9402 

-if TTS keys in on-94.04 
-if key has been pushed down-9406 

-if same key has not been pressed within TTSKeyTime-94.08 
-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 textutterance-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-9484 
-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 befores 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-94.50 

-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 uplaown in menu-9460 
-use menu TTS to say highlighted choices, and then after a brief pause any following 
selections on page with selection numbers-94.62 

-FIG. 94 
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TTS speech generation-9500 
-If word 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 

-Else-9508 
-select the single or most common phonetic spelling for the Word-9610 

-Use the phonetic spelling 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 moder-9600 
-change navigation to audio 5sec/1sec-9602 
-during transcription mode map following functions over play key-9604 
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-Prompt user to say or spell name from Contact list-11904 
-loop-1 1906 

-if utterance of a name is recognized-11908 
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-call getChoices with utterance and filter string to perform recognition on utterance with 
vocabulary limited to names from system's contact list and the filter string-11910 
-set nav, mode to Page/item-11912 
-Create first alphabetically Ordered choice list (one screen) and a second Second ordered 
choice list (up to multiple screens) from recognition results-11914 
-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 

ifa 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/Item-11938 
-if in Page/item 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/downr-11946 
-scroll highlighted choice uplaown by one choice, scrolling screen 
display agy choice-11948 

-if in Word/Charnav-11950 
-if user selects word left/right-11952 

if necessary to 

-move Current character Selection to beforelafter the first/last character of displayed 
best choice-11954 

-if user selects character uplaown-11956 
-if filter Cursor is not beforelafter best choice-11958 

-move filter Cursor left/right by one character-11960 

-FIG. 129 
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-Digit dial-12600 
-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/Item-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 

-loop-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/Item-12626 
-if in Page/item 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 uplodown by one choice, Scrolling Screen if necessary to 
display highlighted choice-12636 

-if in Word/Charnav-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 upldown-12644 

-if prior input was a character uplodown Command of different direction Or if move 
would put character selection beforelafter end of best choice-12646 

-change current character selection to an insertion Cursor immediately 
beforelafter prior Current character selection-12648 

-else-12650 
-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 
-filter 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. 130 
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METHODS, SYSTEMS, AND PROGRAMMING FOR 
PERFORMING SPEECH RECOGNITION 

RELATED APPLICATIONS 

0001. This application is a child application of, and 
claims the priority of, a parent application, U.S. patent 
application Ser. No. 10/302,053, entitled “Methods, Sys 
tems, and Programming For Performing Speech Recogni 
tion', filed on Sep. 5, 2002 by Daniel L. Roth et al., and 
through this parent application, the present application 
claims the priority of the following United States provisional 
applications, all of which were filed on Sep. 5, 2001, and all 
of which were referenced in a priority claim contained in the 
parent application: 

0002 U.S. Provisional Patent App. No. 60/317,333, 
entitled “Systems, Methods, and Programming For 
Speech Recognition Using Selectable Recognition 
Modes” by Daniel L. Roth et al. 

0003 U.S. Provisional Patent App. No. 60/317,433, 
entitled “Systems, Methods, and Programming For 
Speech Recognition Using Automatic Recognition 
Turn Off” by Daniel L. Roth et al. 

0004 U.S. Provisional Patent App. No. 60/317,431, 
entitled “Systems, Methods, and Programming For 
Speech Recognition Using Ambiguous Or Phone 
Key Spelling And/Or Filtering” by Daniel L. Roth et 
al. 

0005 U.S. Provisional Patent App. No. 60/317,329, 
entitled “Systems, Methods, and Programming For 
Phone Key Control Of Speech Recogonition” by 
Daniel L. Roth et al. 

0006 U.S. Provisional Patent App. No. 60/317,330, 
entitled “Systems, Methods, and Programming For 
Word Recognition Using Choice Lists” by Daniel L. 
Roth et al. 

0007 U.S. Provisional Patent App. No. 60/317,331, 
entitled “Systems, Methods, and Programming For 
Word Recognition Using Word Transformation 
Commands” by Daniel L. Roth et al. 

0008 U.S. Provisional Patent App. No. 60/317,423, 
entitled “Systems, Methods, and Programming For 
Word Recognition Using Filtering Commands” by 
Daniel L. Roth et al. 

0009 U.S. Provisional Patent App. No. 60/317,422, 
entitled “Systems, Methods, and Programming For 
Speech Recognition Using Phonetic Models” by 
Daniel L. Roth et al. 

0010 U.S. Provisional Patent App. No. 60/317,421, 
entitled “Systems, Methods, and Programming For 
Large Vocabulary Speech Recognition. In Handheld 
Computing Devices” by Daniel L. Roth et al. 

0011 U.S. Provisional Patent App. No. 60/317,430, 
entitled “Systems, Methods, and Programming For 
Combined Speech And Handwriting Recognition” 
by Daniel L. Roth et al. 

0012 U.S. Provisional Patent App. No. 60/317,432, 
entitled “Systems, Methods, and Programming For 
Performing Re-Utterance Recognition” by Daniel L. 
Roth et al. 
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0013 U.S. Provisional Patent App. No. 60/317,435, 
entitled “Systems, Methods, and Programming For 
Combined Speech Recognition And Text-To-Speech 
Generation” by Daniel L. Roth et al. 

0014 U.S. Provisional Patent App. No. 60/317,434 
entitled “Systems, Methods, and Programming For 
Sound Recording” by Daniel L. Roth et al. 

FIELD OF THE INVENTION 

0015 The present invention relates to methods, systems, 
and programming for performing Speech recognition. 

BACKGROUND OF THE INVENTION 

0016 Discrete large-vocabulary speech recognition sys 
tems have been available for use on desktop personal 
computers for approximately 10 years by the time of the 
Writing of this patent application. Continuous large-vocabu 
lary 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 large 
Vocabulary continuous speech recognition System. 
0017 AS used in this specification and the claims that 
follow, when we refer to a large-vocabulary Speech recog 
nition 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 that most closely 
match the given spoken word 
0018 AS indicated by FIG. 1, large-vocabulary speech 
recognition typically functions by having 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 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 repre 
Sentation comprises 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. 
0019 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 pho 
netic models 200 corresponding to different words in a large 
Vocabulary. In most large-vocabulary 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 pho 
netic Spelling. The phonetic models are commonly com 
posed of the Sequence of one or more probability models, 
each of which represents the probability of different param 
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eter values for each of the parameters used in the frames of 
the time domain representation 110 of an utterance to be 
recognized. 
0020. One of the major trends in personal computing in 
recent years has been the increased use of Smaller and often 
more portable computing devices. 
0021 Originally most personal computing was per 
formed upon desktop computers of the general type repre 
sented 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 computers have roughly the same type of computa 
tional capabilities and user interface as desktop computers. 
Most current large-vocabulary Speech recognition Systems 
have been designed for use on Such Systems. 
0022 Recently there has been an increase in the use of 
new types of computerS Such as the tablet computer shown 
in FIG. 4, the personal digital assistant computer shown in 
FIG. 5, cellphones 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. 

0023. Because of recent increases in computing power, 
Such new types of devices can have computational power 
equal to that of the first desktops on which discrete large 
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. 
0024. One of the more important challenges involved in 
providing effective large-vocabulary Speech recognition on 
ever more portable computerS is that of providing a user 
interface that makes it easier and faster to create, edit, and 
use Speech recognition on Such devices. 

SUMMARY OF THE INVENTION 

0.025 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 con 
text, allowing a user to Select between continuous and 
discrete large-vocabulary Speech recognition modes, allow 
ing a user to Select between at least two different alphabetic 
entry Speech recognition modes, and allowing a user to 
Select from among four or more of the following recogni 
tions modes when creating text: a large-vocabulary mode, a 
letters recognizing mode, a numbers recognizing mode, and 
a punctuation recognizing mode. 

0026. Another aspect of the invention relates to using 
choice lists in large-vocabulary Speech recognition. This 
includes innovations Such as: providing character-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. 
0027. Another aspect of the invention relates to enabling 
users to Select word transformations. This includes innova 
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tions Such as enabling a user to choose one from a plurality 
of transformations to perform upon a recognized word So as 
to change it in a desired way, Such as to change from Singular 
to plural, to give the word a gerund form, etc. It also includes 
innovations Such as enabling a user to Select to transform a 
Selected word between an alphabetic and non-alphabetic 
form. It also includes innovations 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. 
0028. Another aspect of the invention relates to speech 
recognition that automatically turns recognition offin one or 
more specified ways. This includes innovations Such as a 
large-vocabulary 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 recogni 
tion in which pressing a button causes recognition 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. 
0029. Another aspect of the invention relates to phone 
key control of large-vocabulary 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 
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 
which multiple numbered phone keys concurrently have 
multiple different key mappings associated with them, and 
the pressing of Such a key causes the functions associated 
with the numbered phone keys to change to the mapping 
asSociated with the pressed key. 
0030. Another aspect of the invention relates to speech 
recognition using phone key alphabetic filtering and Spell 
ing. By alphabetic filtering we mean favoring the Speech 
recognition of words including a Sequence of letters nor 
mally an initial Sequence of letters, corresponding 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 ambigu 
ouS in that it indicates that a corresponding character loca 
tion 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 key provides a 
non-ambiguous indication of which of multiple letters asso 
ciated with the key are intended for use in the filter. 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. 
0031) Another aspect of the invention relates to speech 
recognition that enables a user to perform re-utterance 
recognition, in which Speech recognition is 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. 
0032) Another aspect of the invention relates to the 
combination of speech recognition and text-to-speech (TTS) 
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generation. This includes the innovation of having speech 
recognition and TTS Software sharing resources Such as 
phonetic Spellings and letter-to-Sound rules. It also includes 
the innovation of a large Vocabulary Speech recognition 
System that has at least one mode which automatically uses 
TTS to Say recognized text after its recognition and uses 
TTS or recorded audio to Say the names of recognized 
commands after their recognition. This aspect of the inven 
tion also includes the innovation of a large 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 output of one or more of that 
list's choices. 

0033. Another aspect of the invention relates to the 
combination of Speech recognition with handwriting and/or 
character recognition. This includes the innovation of Select 
ing one or more best-scoring 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 alpha 
betically filter Speech recognition of one or more words. It 
also includes the innovations of using Speech recognition of 
one or more letter-identifying words to alphabetically filter 
handwriting recognition, and of using Speech recognition to 
correct handwriting recognition of one or more words. 

0034. 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 rec 
ognition 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 cor 
responding audio. This aspect of the invention also includes 
the innovation of a handheld device that has both large 
Vocabulary Speech recognition and audio recoding capabil 
ity 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 to Switch between playing back previously 
recorded audio and performing Speech recognition with a 
Single input, with Successive audio playbacks automatically 
Starting slightly before the end of prior playback. This aspect 
of the invention also includes the innovation of a cellphone 
that has both large Vocabulary Speech recognition and audio 
recording and playback capabilities. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

0035. These and other aspects of the present invention 
will become more evident upon reading the following 
description of the preferred embodiment in conjunction with 
the accompanying drawings: 

0036 FIG. 1 is a schematic illustration of how spoken 
Sound can be converted into acoustic parameter frames for 
use by Speech recognition Software. 
0037 FIG. 2 a schematic illustration of how speech 
recognition, using phonetic Spellings, can be used to recog 
nize words represented by a Sequence of parameter frames 
such as those shown in FIG. 1, and how the time alignment 
between phonetic models of the word can be used to time 
align those words against the original acoustic Signal from 
which the parameter frames have been derived. 
0038 FIGS. 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. 
0039 FIG. 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. 
0040 FIG. 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 FIG. 9. 
0041 FIG. 11 is a blowup of the screen image shown in 
FIG. 9, used to point out many of the specific elements of 
the speech recognition SIP shown in FIG. 9. 
0042 FIG. 11 is similar to FIG. 12 except that it also 
illustrates a correction window produced by the Speech 
recognition SIP and many of its graphical user interface 
elements. 

0043 FIGS. 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. 
0044 FIG. 18 is a highly simplified pseudocode descrip 
tion 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 user interface 
buttons, either in the speech recognition SIP shown in FIG. 
9 or in the cellphone embodiment shown starting at FIG. 59. 
004.5 FIG. 19 is a highly simplified pseudocode descrip 
tion 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 FIG. 9 merely by touching it. 
0046 FIGS. 20 and 21 are screen images produced by 
the help mode described in FIG. 19. 
0047 FIG.22 is a highly simplified pseudocode descrip 
tion of a display Choice List routine used in various forms 
by both the speech recognition SIP a FIG. 9 and the 
cellphone embodiment of FIG. 59 to display correction 
windows. 

0048 FIG. 23 is a highly simplified pseudocode descrip 
tion of the get Choices routine used in various forms by both 






































































































