
AUTOMATICALLY UPDATING LANGUAGE MODELS Background of the Invention 1. Field
of the Invention This invention relates generally to speech dictation
systems, and in particular, to a method for automatically updating language
models in speech recognition engines of speech applications during sessions
in which speech misrecognitions are corrected. 2. Description of Related
Art Improvements to correction in speech dictation systems provide an
important way to enhance user productivity. One style of improvement is to
offer power users the ability to make changes directly to dictated text,
bypassing interaction with correction dialogs. Unless the system monitors
changes and decides which are corrections to be sent to the speech engine
for processing as corrections, and which are edits to be ignored by the
system, the user will not receive the benefit of continual improvement in
recognition accuracy that occurs when the engine receives correction
information.    -2 - Summary of the Invention The inventive arrangements
have advantages over all present correction methods in speech dictation
systems now used and provides a novel and nonobvious method for updating
language models in speech recognition engines of speech applications during
sessions in which speech misrecognitions are corrected, substantially
without invoking a user interactive dialog box. A method for updating a
language model in a speech application during a correction session, in
accordance with the inventive arrangements, comprises the 



steps of: automatically acoustically comparing to one another audio of
originally dictated text and audio for replacement text; and, automatically
updating the language model with a correction if the acoustical comparison
is close enough to indicate that the new audio represents correction of a
misrecognition error rather than an edit, whereby the language model can be
updated without user interaction. The method can further comprise the steps
of, prior to the comparing step: detecting replacement of the originally
dictated text with new text; and, saving the originally dictated audio and
the new audio for use in the comparing step. The updating step can comprise
the step of adding new words to a vocabulary in the speech application. The
comparing step can comprise the steps of: determining whether any word of
the new text is out of vocabulary; and, if no the word is out of
vocabulary, utilizing existing baseforms in the vocabulary for the
comparing step. The comparing step can comprise the steps of: determining
whether any word of the new text is out of vocabulary; if the any word is
out of vocabulary, determining if a baseform for the any word is stored
outside of the vocabulary; and, if the baseform for the any word is stored
outside of the vocabulary, utilizing the out of vocabulary baseform for the
comparing step. The comparing step can also comprise the steps of:
determining whether any word of the new text is out of vocabulary; if the
any word is out of vocabulary, determining if a baseform for the any word
is stored outside of the vocabulary; REPLACEMENT SHEET    -3- and, if no
the baseform for the any word is stored outside of the vocabulary, 



deferring generation of a new baseform for the any word. The comparing step
can also comprise the steps of: determining whether any word of the new
text is out of vocabulary; if the any word is out of vocabulary,
determining if a baseform for the any word is stored outside of the
vocabulary; if no the baseform for the any word is stored outside of the
vocabulary, generating a new baseform for the any word; and, utilizing the
new baseform for the comparing step. The comparing step can also comprise
the steps of: determining whether any word of the new text is out of
vocabulary; if the any word is out of vocabulary, determining if a baseform
for the any word is stored outside of the vocabulary; if the baseform for
the any word is stored outside of the vocabulary, utilizing the out of
vocabulary baseform for the comparing step; and, if no the baseform for the
any word is stored outside of the vocabulary, deferring generation of a new
baseform for the any word. The comparing step can also further comprise the
steps of: determining whether any word of the new text is out of
vocabulary; if the any word is out of vocabulary, determining if a baseform
for the any word is stored outside of the vocabulary; if the baseform for
the any word is stored outside of the vocabulary, utilizing the out of
vocabulary baseform for the comparing step; if no the baseform for the any
word is stored outside of the vocabulary, generating a new baseform for the
any word; and, utilizing the new baseform for the comparing step. The
comparing step can comprise the step of comparing respective baseforms of
originally dictated words and replacements for the originally dictated
words, for example with a DMCHECK utility.    -4 - 



Brief Description of the Drawings A presently preferred embodiment of the
inventive arrangement and an alternative embodiment of the inventive
arrangement are described in the drawings, it being understood, however,
the inventive arrangements are not limited to the precise arrangements and
instrumentalities shown. Figure 1 is a flow chart illustrating the flow of
program control in accordance with one aspect of the inventive arrangements
when replacement text has audio. Figure 2 is a flow chart illustrating the
flow of program control in accordance with another aspect of the inventive
arrangements when replacement text is obtained by dictation or typing.
REPLACEMENT SHEET    -5 - Detailed Description of the Preferred Embodiments
A method for automatically updating language models in a speech
application, in accordance with an inventive arrangement, is illustrated by
flow chart 10 in Figure 1. From start block 11, a speaker undertakes a
speech recognition session with a speech application in accordance with the
step of block 12. In the step of block 14, the system initially detects
whether originally dictated text has been replayed via dictation. If so,
the method branches on path 13 to the step of block 16, which compares the
original and replacement audios. In the step of block 18, the system
determines Whether a close acoustic match exists between the original audio
and the replacement audio. If a close match exists, the method branches on
path 19 to the step of block 20, in accordance with which the language
model is updated with the correction. It should be 



appreciated that the language model consists of statistical information
about word patterns. Accordingly, correcting the language model is not an
acoustic correction, but a statistical correction. Subsequently, path 17
leads to the step of block 22 which detects whether more input is available
for evaluation. If a close match does not exist, the method branches along
path 21 which leads directly to the step of block 22, which detects whether
additional input is available for evaluation. If more input is available
for evaluation, the method branches on path 23 back to the step of block
12. Otherwise, the method branches on path 25 to block 24, in accordance
with which the method ends. If the originally dictated text has not been
replaced via dictation, in accordance with the determination of decision
block 14, the method branches on path 15 to the step of block 26, which
indicates that the method described in connection with Figure 2 is
appropriate for use. Thereafter, path 27 leads to decision block 22,
described above. An alternative method for automatically updating language
models in a speech application, in accordance with another inventive
arrangement, is    -6 - illustrated by flow chart 30 in Figure 2. From
start block 31, a speaker undertakes a speech recognition session with a
speech application in accordance with the step of block 32. In the step of
decision block 34, the system initially detects whether originally dictated
text has been replaced with new text. If the originally dictated text has
not been replaced with new text, the method branches on path 35 to the step
of block 58 which detects whether more input is available for evaluation.
If additional input is available for evaluation, the method branches on 



path 59 back to the step of block 32. Otherwise, the method branches on
path 61 to the step of block 60, in accordance with which the method ends.
In the step of block 34, if the originally dictated text has been replaced
with new text, the method branches on path 33 to the step of block 36 which
saves the text and audio of the original text, saves the replacement text
and, if available, saves the replacement audio. The ensuing step of
decision block 38 tests whether a pronunciation of the replacement text is
available. If so, the method branches on path 39 to the step of block 40,
in accordance with which the original audio is compared to the baseform of
the replacement text. If the replacement text baseform is not available,
meaning the replacement text is out of vocabulary, the method branches on
path 47 to the step of block 50, in accordance with which a baseform for
the replacement text is generated. The baseform can be generated by using a
text-to-speech engine or by user training of the speech recognition engine.
Thereafter, the method leads to the step of block 40, explained above.
After the comparing step of block 40, a determination is made as to whether
there is a close acoustic match between the original audio and the baseform
of the replacement text, in accordance with the step of decision block 42.
If a close match exists, the method branches on path 41 to the step of
block 44, in accordance with which the language model is updated with the
correction. The ensuing path 45 leads to the step of block 58, explained
above. If a close match does not exist, the method branches along path 43
directly to the step of block 58, explained above. REPLACEMENT SHEET
What is claimed is: 



1. A method for updating a language model in a speech application during a
correction session, comprising the steps of: automatically acoustically
comparing to one another audio of originally dictated text and audio for
replacement text; and, automatically updating said language model with a
correction if said acoustical comparison is close enough to indicate that
said new audio represents correction of a misrecognition error rather than
an edit, whereby said language model can be updated without user
interaction. 2. The method of claim 1, further comprising the steps of,
prior to said comparing step: detecting replacement of said originally
dictated text with new text; and, saving said originally dictated audio and
said new audio for use in said comparing step. 3. The method of claim 1,
wherein said updating step comprises the step of adding new words to a
vocabulary in said speech application. 4. The method of claim 1, wherein
said comparing step comprises the steps of: determining whether any word of
said new text is out of vocabulary; and, if no said word is out of
vocabulary, utilizing existing baseforms in said vocabulary for said
comparing step. 5. The method of claim 1, wherein said comparing step
comprises the steps of: determining whether any word of said new text is
out of vocabulary; if said any word is out of vocabulary, determining if a
baseform for said any REPLACEMENT SHEET    



word is stored outside of said vocabulary; and, if said baseform for said
any word is stored outside of said vocabulary, utilizing said out of
vocabulary baseform for said comparing step. 6. The method of claim 5,
wherein said updating step comprises the step of adding said any word to
said vocabulary. 7. The method of claim 1, wherein said comparing step
comprises the steps of: determining whether any word of said new text is
out of vocabulary; if said any word is out of vocabulary, determining if a
baseform for said any word is stored outside of said vocabulary; and, if no
said baseform for said any word is stored outside of said vocabulary,
deferring generation of a new baseform for said any word. 8. The method of
claim 1, wherein said comparing step comprises the steps of: determining
whether any word of said new text is out of vocabulary; if said any word is
out of vocabulary, determining if a baseform for said any word is stored
outside of said vocabulary; if no said baseform for said any word is stored
outside of said vocabulary, generating a new baseform for said any word;
and, utilizing said new baseform for said comparing step. 9. The method of
claim 8, wherein said updating step comprises the step of adding said any
word to said vocabulary. 10. The method of claim 1, wherein said comparing
step comprises the steps of: determining whether any word of said new text
is out of vocabulary;    



- 9- if said any word is out of vocabulary, determining if a baseform for
said any word is stored outside of said vocabulary; if said baseform for
said any word is stored outside of said vocabulary, utilizing said out of
vocabulary baseform for said comparing step; and, if no said baseform for
said any word is stored outside of said vocabulary, deferring generation of
a new baseform for said any word. .11. The method of claim 1, wherein said
comparing step comprises the steps of: determining whether any word of said
new text is out of vocabulary; if said any word is out of vocabulary,
determining if a baseform for said any word is stored outside of said
vocabulary; if said baseform for said any word is stored outside of said
vocabulary, utilizing said out of vocabulary baseform for said comparing
step; if no said baseform for said any word is stored outside of said
vocabulary, generating a new baseform for said any word; and, utilizing
said new baseform for said comparing step. 12. The method of claim 11,
wherein said updating step comprises the step of adding said any word to
said vocabulary. 13. The method of claim 1, wherein said comparing step
comprises the step of comparing respective baseforms of originally dictated
words and replacements for said originally dictated words. 14. The method
of claim 13, comprising the step of comparing respective baseforms with a
DMCHECK utility.    


