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(57) ABSTRACT 
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 speci?ed Ways; phone key 
control of large-vocabulary speech recognition; speech rec 
ognition using phone key alphabetic ?ltering 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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main loop~1300 

-lf 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~l310 
-if there is a correction window, exit it~1312 
-Clears SIP buffer without sending any deletions to OS text input~1314 

-C0nt.~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 SlP buffer as current language 
context~1326 
-Start SIP buffer recognition according to current recognition duration mode, using 
current language context ~1330 

-Backspace~i332 
-if in correction mode, enter backspace into filter editor~1334 
-else enter back space into SlP buffer and OS text input~1336 

-New Paragraph~1338 
-if in correction mode, exit it~1340 
-Enter new paragraph character intotSlP buffer and 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~l 364 
-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-4402 
-lf display_alpha_on_double_click is not set or if double-click~1404 

-Display list of ICA 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 toggie~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 
settlngs~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 bufter~t440 
-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 ?rst 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 Iist~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 ?rst entw in the utterance Iist~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 ?lter string, and with acoustic 
data associated with selection as first entry in the utterance list~15l2 

-indication SIP buffer is full to warning Ieve|~1514 
-Display warning that buffer is close to full~l516 

-indication that SIP buffer has received text input~1518 
-lf cursor is not at end of SIP butfer~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 input~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~l542 
-Esc~1544 

-Exit correction window without changing selection~1546 
-de|~1548 

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

-new~1552 
-delete highlighted text in SIP butter 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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-rUt~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 (5) 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 

-?lter~1612 
-if not in correction mode, enter it~1613 
-if current ?lter entry mode is a speech recogntion mode~16i4 

-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 Word FormList 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~l632 

-+W~l634 
-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 
OS~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~t654 
-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~l666 

-FIG. 16 
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-drag across ending of choice (including first choice)~l702 
-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 l0cation~1 7i 2 

-backspace~1714 
-call filterEdit with input as backspace~1718 
-call displayChoiceList for selection with the new filter string~1720 

-?ltering input~1722 
-if in OneAtATime mode and ?lter input is produced by speech recognition~1724 

-if a ?lter character choice window is dlsplayed~1726 
-close ?lter 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 mode~1736 

-call filterCharacterChoice for the filter input~1738 
-a selection of a ?lter character choice in a filter character choice window~1740 

-close filter choice window~t742 
-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 
-rec0gnize during press-4314 

-if speech button clicked~1816 
-recognize until next end of utterance~1818 

-Press Contin, Click Discrete To Utt. End~182O 
-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~l830 

-if speech button clicked~1832 
-if recognition is on and press does not cause a change of vocabulary, turn 
recognition ofi~1834 
-if recognition is off, turn it on until time out~l836 

-if speech button pressed~1838 
-recognize during speech button press and then turn recognition off~1840 

-FIG. 18 

-Help M0de~1900 
-Display help window with info for help mode~1902 
elf user touches portion of SIP~1904 

-display help window with info for that portion as long as user keeps touching that 
p0rtion~1906 

-lf 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 

-lf user clicks help button again~1912 ' 
-remove help window and return from help mode~1914 

7 -FIG. 19 
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-displayChoiceList (selection, filterString, FilterRange, WordType, notChoiceList)~2200 
-call getChoices with filterString, FilterRange and selection’s utteranoeList~2202 
-if there is no filter, no reutterance, and selection is not in notChoiceList~22O4 

-make selection first choice~2206 
-remove any strings in notChoiceList from candidate list~2210 
-if a ?rst choice has not been selected, make best scoring candidate first choice~2212 
-indicate letters of ?rst choice corresponding to filter~2218 
-place filter cursor before ?rst character of first choice not corresponding to filter~222O 
-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 
?t 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 

-disp|ay correction window with first choice, showing a ?lter indication, if any, and the filter cursor, 
and with a first choice list, if any~2230 

-FIG. 22 
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-getChoices(utteranceList, filterString, ?lterRange, wordType)~2300 v 
-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 ?lterRange is non-null~2306 

-if ?lterRange is more speci?c than current ?lterString~23O8 
-change ?lter string to common letters of filterRange~2310 

-else, null ?lterRange~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 ?lterMatch with words 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 ?lterMatch 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 
de?nition~2338 

-use ?lterMatch 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, ?lterString, filterRange, wordType)~2600 
-lf wordType is non-null~2602 ' 

-lf candidate is not of wordType~2604 
- return with score of zero~~2606 

-if a filterRange is non-null~2603 ~ 
-if character ordering of word is between start and end of ?lterRange~2610 

-return with an unchanged score~2612 
-else return with score of zero-2614 

-else if there is a non-null ?lterString~2616 
-set current candidate character to ?rst character in candidate"2618 
-until end of filter string"2620 

-it next element in ?lter string is ~2622 
-an unambiguous character~2624 

-if current candidate character does not match filter character~262E5 
-return with score of zero~2628 

-else increment position of current candidate character~2630 
-an ambiguous character~2632 

-lf current candidate character does not match one of recognized values of filter 
character~2634 ‘ - 

-return with score of zero~2636 
_e|3e~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 

-e|se~2651 
-return with score of zero~2652 

-return with word's sc0re~2553 
-else return with unchanged score~2654 

-FIG. 26 
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-wordFormList(selection)~27O0 
-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~271O 
-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 I 
-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 spelledlnon-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 ?lter string equal to filter string~2804 
-make characters in choice before filter cursor a new filter string of unambiguous ~2805 

-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 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 ~2325 

-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 ?lter 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 ?lter~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 






































































































































































































































































