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AUTOMATIC CONTEXT SENSITIVE LANGUAGE GENERATION,
CORRECTION AND ENHANCEMENT USING AN INTERNET CORPUS

FIELD OF THE INVENTION

The present invention relates to computer-assisted language generation

and correction generally and more particularly as applicable to machine translation.

BACKGROUND OF THE INVENTION

The tollowing publications are believed to represent the current state of

the art:

U.S. Patent Nos. 5,659,771; 5,907,839; 6,424,983; 7,296,019; 5,956,739
and 4,674,065.

U.S. Published Patent Application Nos. 2006/0247914 and
2007/0106937;
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SUMMARY OF THE INVENTION

The present invention seeks to provide improved systems and
functionalities for computer-assisted language generation.

There is thus provided in accordance with a preferred embodiment of the
present invention a computer-assisted language generation system comprising:

sentence retrieval functionality, operative on the basis of an input text
containing words, to retrieve from an internet corpus a plurality of sentences containing
words which correspond to the words in the input text; and

sentence generation functionality operative using a plurality of sentences
retrieved by the sentence retrieval functionality from the internet corpus to generate at
least one correct sentence giving expression to the input text.

Preferably, the sentence retrieval functionality comprises:

an independent phrase generator splitting the input text into one or more

independent phrases;

a word stem generator and classifier, operative for each independent
phrase to generate word stems for words appearing therein and to assign importance

weights thereto; and

an alternatives generator for generating alternative word stems
corresponding to the word stems.

In accordance with a preferred embodiment of the present invention, the
computer-assisted language generation system and also comprises a stem to sentence
index which interacts with the internet corpus for retrieving the plurality of sentences
containing words which correspond to the words 1n the input text.

Preferably, the sentence generation functionality comprises:

sentence simplification functionality operative to simplity the sentences
retrieved from the internet corpus;

simplified sentence grouping functionality for grouping similar

simplified sentences provided by the sentence simplification functionality;
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and simplified sentence group ranking functionality for ranking groups of
the similar simplified sentences. |

In accordance with a preferred embodiment of the present invention, the
simplified sentence group ranking functionality operates using at least some of the

5 following criteria:

A. the number of simplified sentences contained in a group;

B. degree to which the word stems of the words in the group correspond
to the word stems in an independent phrase and their alternatives;

C. the extent to which the group includes words which do not correspond

10  to the words in the independent phrase and their alternatives.
Preferably, the simplified sentence group ranking functionality operates

using at least part of the following procedure:

defining the weight of a word stem, to indicate the importance of the
word 1n the language;

15 calculating a Positive Match Rank corresponding to criterion B;
calculating a Negative Match Rank corresponding to criterion C; -
calculating a Composite Rank based on:

the number of simplified sentences contained in a group and
corresponding to criterion A;
20 the Positive Match Rank; and
the Negative Match Rank.

In accordance with an embodiment of the present invention, the
computer-assisted language generation system also comprises machine  translation
functionality providing the input text.

25 There is also provided in accordance with a preferred embodiment of the
present invention, a machine translation system comprising:

machine translation functionality;

sentence retrieval functionality, operative on the basis of an input text
provided by the machine translation functionality, to retrieve from an internet corpus a

30 plurality of sentences containing words which correspond to words in the input text; and
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sentence generation functionality operative using a plurality ot sentences
retrieved by the sentence retrieval functionality from the internet corpus to generate at
least one correct sentence giving expression to the input text generated by the machine
translation functionality.

Preferably, the machine translation functionality provides a plurality of
alternatives corresponding to words in the input text and the sentence retrieval
functionality is operative to retrieve from the internet corpus a plurality of sentences
containing words which correspond to the alternatives.

In accordance with an embodiment of the present invention, language

generation comprises text correction.

There is also provided in accordance with a preferred embodiment of the
present invention, a text correction system comprising:

sentence retrieval functionality, operative on the basis of an input text
provided by the text correction functionality, to retrieve from an internet corpus a
plurality of sentences containing words which correspond to words 1n the input text; and

sentence correction functionality operative using a plurality of sentences
retrieved by the sentence retrieval functionality from the internet corpus to generate at

least one correct sentence giving expression to the input text.

Preferably, the system also comprises sentence search functionality
providing the input text based on user-entered query words.

There is also provided in accordance with a preferred embodiment of the
present invention, a sentence search system comprising:

sentence search functionality providing an input text based on user-
entered query words;

sentence retrieval functionality, operative on the basis of the input text
provided by the sentence search functionality, to retrieve from an internet corpus a
plurality of sentences containing words which correspond to words in the input text; and

sentence generation functionality operative using a plurality of sentences
retrieved by the sentence retrieval functionality from the internet corpus to generate at

least one correct sentence giving expression to the input text generated by the sentence

search functionality.
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Preferably, the computer-assisted language generation system also
comprises speech-to-text conversion functionality providing the input text.

There is also provided in accordance with a preferred embodiment of the
present invention a speech-to-text conversion system comprising:

speech-to-text conversion functionality providing an input text;

sentence retrieval functionality, operative on the basis of the input text
provided by the sentence search functionality, to retrieve from an internet corpus a
plurality of sentences containing words which correspond to words in the input text; and

sentence generation functionality operative using a plurality ot sentences
retrieved by the sentence retrieval functionality from the internet corpus to generate at
least one correct sentence giving expression to the iﬁput text generated by the speech-to-

text conversion functionality.

The various embodiments summarized above may be combined with or
also include a computer-assisted language correction system including an alternatives
generator, generating on the basis of an input sentence a text-based representation
providing multiple alternatives for each of a plurality of words in the sentence, a
selector for selecting among at least the multiple alternatives for each of the plurality of
words in the sentence, based at least partly on an internet corpus, and a correction

generator operative to provide a correction output based on selections made by the

selector.

Preferably, the selector is operative to make the selections based on at
least one of the following correction functions: spelling correction, misused word

correction, grammar correction and vocabulary enhancement.

In accordance with a preferred embodiment of the present invention the
selector is operative to make the selections based on at least two of the following
correction functions: spelling correction, misused word correction, grammar correction;
and vocabulary enhancement. Additionally, the selector is operative to make the
selections based on at least one of the following time ordering of corrections: spelling
correction prior to at least one of misused word correction, grammar correction and

vocabulary enhancement, and misused word correction and grammar correction prior to

vocabulary enhancement.
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Additionally or alternatively, the input sentence is provided by one of the
following functionalities: word processor functionality, machine translation
functionality, speech-to-text conversion functionality, optical character recognition
functionality and instant messaging functionality, and the selector is operative to make
the selections based on at least one of the following correction functions: misused word
correction, grammar correction and vocabulary enhancement.

Preferably, the correction generator includes a corrected language input
generator operative to provide a corrected language output based on selections made by
the selector without requiring user intervention. Additionally or alternatively, the
grammar correction functionality includes at least one of punctuation, verb inflection,

single/plural, article and preposition correction functionalities.

In accordance with a preferred embodiment of the present invention the
grammar correction functionality includes at least one of replacement, insertion and

omission correction functionalities.

Preferably, the selector includes context based scoring functionality
operative to rank the multiple alternatives, based at least partially on contextual feature-
sequence (CFS) frequencies of occurrences in an internet corpus. Additionally, the
context based scoring functionality is also operative to rank the multiple alternatives

based at least partially on normalized CFS frequencies of occurrences in the internet

corpus.

The various embodiments summarized above may be combined with or
also include a computer-assisted language correction system including at least oné of
spelling correction functionality, misused word correction functionality, grammar
correction functionality and vocabulary enhancement functionality, and contextual
feature-sequence functionality cooperating with at least one of the spelling correction
functionality; the misused word correction functionality, grammar correction

functionality and the vocabulary enhancement functionality and employing an internet

COrpus.

Preferably, the grammar correction functionality includes at least one of

punctuation, verb inflection, single/plural, article and preposition correction
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functionalities. Additionally or alternatively, the grammar correction functionality
includes at least one of replacement, insertion and omission correction functionalities.

In accordance with a preferred embodiment of the present invention the
computer-assisted language correction system includes at least two of the spelling
correction functionality, the misused word correction functionality, the grammar
correction functionality and the vocabulary enhancement functionality, and the
contextual feature-sequence functionality cooperates with at least two of the spelling
correction functionality, the misused word correction functionality, the grammar
correction functionality and the vocabulary enhancement functionality, and employs an
Internet corpus.

Preferably, the computer-assisted language correction system also
includes at least three of the spelling correction functionality, the misused word
correction functionality; the grammar correction functionality and the vocabulary
enhancement functionality and the contextual feature-sequence functionality cooperates
with at least three of the spelling correction functionality, the misused word correction

functionality, the grammar correction functionality and the vocabulary enhancement

functionality, and employs an internet corpus.

In accordance with a preferred embodiment of the present invention the
computer-assisted language correction system also includes the spelling correction
functionality, the misused word correction functionality, the grammar correction
functionality and the vocabulary enhancement functionality, and the contextual feature-
sequence functionality cooperates with the spelling correction functionality, the misused
word correction functionality, the grammar correction functionality and the vocabulary

enhancement functionality, and employs an internet corpus.

Preferably, the correction generator includes a corrected language

generator operative to provide a corrected language output based on selections made by

the selector without requiring user intervention.

The various embodiments summarized above may be combined with or
also include a computer-assisted language correction system including an alternatives
generator, generating on the basis of a language input a text-based representation

providing multiple alternatives for each of a plurality of words 1n the sentence, a

7
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selector for selecting among at least the multiple alternatives for each of the plurality of
words in the language input, based at least partly on a relationship between selected
ones of the multiple alternatives for at least some of the plurality of words in the

language input and a correction generator operative to provide a correction output based

on selections made by the selector.

Preferably, the language input includes at least one of an input sentence
and an input text. Additionally or alternatively, the language input is speech and the
generator converts the language input in speech to a text-based representation providing
multiple alternatives for a plurality of words in the language input.

In accordance with a preferred embodiment of the present invention the
language input is at least one of a text input, an output of optical character recognition
functionality, an output of machine translation functionality and an output of word
processing functionality, and the generator converts the lénguage input In text to a text-
based representation providing multiple alternatives for a plurality of words in the
language input.

Preferably, the selector is operative to make the selections based on at
least two of the following correction functions: spelling correction, misused word
correction, grammar correction and vocabulary enhancement. Additionally, the selector
is operative to make the selections based on at least one of the following time ordering
of corrections: spelling correction prior to at least one of misused word correction,
grammar correction and vocabulary enhancement, and misused word correction and
grammar correction prior to vocabulary enhancement.

In accordance with a preferred embodiment of the present invention the
language input is speech and the selector is operative to make the selections based on at
least one of the following correction functions: misused word correction, grammar
correction and vocabulary enhancement.

Preferably, the selector is operative to make the selections by carrying
out at least two of the following functions: selection of a first set of words or
combinations of words which include less than all of the plurality of words in the
language input for an initial selection, thereafter ordering elements of the first set of

words or combinations of words to establish priority of selection and thereafter when

8
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selecting among the multiple alternatives for an element of the first set of words,
choosing other words, but not all, of the plurality of words as a context to influence the
selecting. Additionally or alternatively, the selector is operative to make the selections
by carrying out the following function: when selecting for an element having at least
two words, evaluating each of the multiple alternatives for each of the at least two
words in combination with each of the multiple alternatives for each other of the at least
two words.

In accordance with a preferred embodiment of the present invention the
correction generator includes a corrected language input generator operative to provide

a corrected language output based on selections made by the selector without requiring

user intervention.

The various embodiments summarized above may be combined with or
also include a computer-assisted language correction system including a misused-word
suspector evaluating at least most of the words in an language input on the basis of their
fit within a context of the language input and a correction generator operative to provide
a correction output based at least partially on an evaluation performed by the suspector.

Preferably, the computer-assisted language correction system also
includes an alternatives generator, generating on the basis of the language input, a text-
based representation providing multiple alternatives for at least one of the at least most
words in the language input and a selector for selecting among at least the multiple
alternatives for each of the at least one of the at least most words in the language input,
and the correction generator is operative to provide the correction output based on
selections made by the selector. Additionally or alternatively, the computer-assisted
language correction system also includes a suspect word output indicator indicating an

extent to which at least some of the at least most of the words in the language input is

suspect as a misused-word.

In accordance with a preferred embodiment of the present invention the
correction generator includes an automatic corrected language generator operative to
provide a corrected text output based at least partially on an evaluation performed by the

suspector, without requiring user intervention.
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Preferably, the language input is speech and the selector is operative to
make the selections based on at least one of the following correction functions: misused
word correction, grammar correction and vocabulary enhancement.

The various embodiments summarized above may be combined with or
also include a computer-assisted language correction system including a misused-word
suspector evaluating words in an language input, an alternatives generator, generating
multiple alternatives for at least some of the words in the language input evaluated as
suspect words by the suspector, at least one of the multiple alternatives for a word in the
language input being consistent with a contextual feature of the word in the language
input in an internet corpus, a selector for selecting among at least the multiple
alternatives and a correction generator operative to provide a correction output based at

least partially on a selection made by the selector.

The various embodiments summarized above may be combined with or
also include a computer-assisted language correction system including a misused-word
suspector evaluating words in an language input and identifying suspect words, an
alternatives generator, generating multiple alternatives for the suspect words, a selector,
grading each the suspect word as well as ones of the multiple alternatives theretor
generated by the alternatives generator according to multiple selection criteria, and
applying a bias in favor of the suspect word vis-a-vis ones of the multiple alternatives
therefor generated by the alternatives generator and a correction generator operative to
provide a correction output based at least partially on a selection made by the selector.

The various embodiments summarized above may be combined with or
also include a computer-assisted language correction system including an alternatives
generator, generating on the basis of an input multiple alternatives for at least one word
in the input, a selector, grading each the at least one word as well as ones of the multiple
alternatives therefor generated by the alternatives generator according to multiple
selection criteria, and applying a bias in favor of the at least one word vis-a-vis ones of
the multiple alternatives therefor generated by the alternatives generator, the bias being
a function of an input uncertainty metric indicating uncertainty of a person providing the

input, and a correction generator operative to provide a correction output based on a

selection made by the selector.

10
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The various embodiments summarized above may be combined with or
also include a computer-assisted language correction system including an incorrect
word suspector evaluating at least most of the words in a language input, the suspector
being at least partially responsive to an input uncertainty metric indicating uncertainty
of a person providing the input, the suspector providing a suspected incorrect word
output, and an alternatives generator, generating a plurality of alternatives for suspected
incorrect words identified by the suspected incorrect word output, a selector for
selecting among each suspected incorrect word and the plurality of alternatives
generated by the alternatives generator, and a correction generator operative to provide a

correction output based on a selection made by the selector.

The various embodiments summarized above may be combined with or
also include a computer-assisted language correction system including at least one of a
spelling correction module, a misused-word correction module, a grammar correction
module and a vocabulary enhancement module receiving a multi-word input and
providing a correction output, each of the at least one of a spelling correction module, a
misused-word correction module, a grammar correction module and a vocabulary
enhancement module including an alternative word candidate generator including
phonetic similarity functionality operative to propose alternative words based on
phonetic similarity to a word in the input and to indicate a metric of phonetic similarity
and character string similarity functionality operative to propose alternative words based
on character string similarity to a word in the input and to indicate a metric of character
string similarity for each alternative word, and a selector operative to select either a
word in the output or an alternative word candidate proposed by the alternative word
candidate generator by employing the phonetic similarity and character string similarity
metrics together with context-based selection functionality.

The various embodiments summarized above may be combined with or
also include a computer-assisted language correction system including suspect word
identification functionality, receiving a multi-word language input and providing a
suspect word output which indicates suspect words, feature identification functionality
operative to identify features including the suspect words, an alternative selector

identifying alternatives to the suspect words, feature occurrence functionality employing

11
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a corpus and providing an occurrence output, ranking various features including the
alternatives as to their frequency of use in the corpus, and a selector employing the
occurrence output to provide a correction output, the feature identification functionality
including feature filtration functionality including at least one of functionality for
eliminating features containing suspected errors, functionality for negatively biasing
features which contain words introduced in an earlier correction iteration of the multi-
word input and which have a confidence level below a confidence level predetermined
threshold, and functionality for eliminating features which are contained in another
feature having an frequency of occurrence above a predetermined frequency threshold.
Preferably, the selector is operative to make the selections based on at
least two of the following correction functions: spelling correction, misused word
correction, grammar correction and vocabulary enhancement. Additionally, the selector
is operative to make the selections based on at least one of the following time ordering
of corrections: spelling correction prior to at least one of misused word correction,
grammar correction and vocabulary enhancement and misused word correction and

grammar correction prior to vocabulary enhancement.

In accordance with a preferred embodiment of the present invention the
language input is speech and the selector is operative to make the selections based on at
least one of the following correction functions: grammar correction, and misused word

correction and vocabulary enhancement.

Preferably, the correction generator includes a corrected language input
generator operative to provide a corrected language output based on selections made by

the selector without requiring user intervention.

In accordance with a preferred embodiment of the present invention the
selector is also operative to make the selections based at least partly on a user input
uncertainty metric. Additionally, the user input uncertainty metric is a function based on
a measurement of the uncertainty of a person providing the input. Additionally or

alternatively, the selector also employs user input history learning functionality.

The various embodiments summarized above may be combined with or

also include a computer-assisted language correction system including suspect word

identification functionality, receiving a multi-word language input and providing a

12
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suspect word output which indicates suspect words,feature identification functionality
operative to identify features including the suspect words, an alternative selector
identifying alternatives to the suspect words, occurrence functionality employing a
corpus and providing an occurrence output, ranking features including the alternatives
as to their frequency of use in the corpus, and a correction output generator, employing'
the occurrence output to provide. a correction output, the feature identification
functionality including at least one of: N-gram identification functionality and co-
occurrence identification functionality, and at least one of: skip-gram identification
functionality, switch-gram identification functionality and previously used by user

feature identification functionality.

The various embodiments summarized above may be combined with or
also include a computer-assisted language correction system including a grammatical
error suspector evaluating at least most of the words in an language input on the basis of
their fit within a context of the language input and a correction generator operative to

provide a correction output based at least partially on an evaluation performed by the

suspector.

Preferably, the computer-assisted language correction system also
includes an alternatives generator, generating on the basis of the language input, a text-
based representation providing multiple alternatives for at least one of the at least most
words in the language input, and a selector for selecting among at least the multiple
alternatives for each of the at least one of the at least most words in the language input,

and the correction generator is operative to provide the correction output based on

selections made by the selector.

In accordance with a preferred embodiment of the present invention the
computer-assisted language correction system also includes a suspect word output

indicator indicating an extent to which at least some of the at least most of the words In

the language input is suspect as containing grammatical error.

Preferably, the correction generator includes an automatic corrected
language generator operative to provide a corrected text output based at least partially

on an evaluation performed by the suspector, without requiring user intervention.

13
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The various embodiments summarized above may be combined with or
also include a computer-assisted language correction system including a grammatical
error suspector evaluating words in an language input, an alternatives generator,
generating multiple alternatives for at least some of the words in the language input
evaluated as suspect words by the suspector, at least one of the multiple alternatives for
a word in the language input being consistent with a contextual feature of the word in
the language input, a selector for selecting among at least the multiple alternatives and a

correction generator operative to provide a correction output based at least partially on a

selection made by the selector.

The various embodiments summarized above may be combined with or
also include a computer-assisted language correction system including a grammatical
error suspector evaluating words in an language input and i1dentifying suspect words, an
alternatives generator, generating multiple alternatives for the suspect words, a selector,
grading each the suspect word as well as ones of the multiple alternatives theretor
generated by the alternatives generator according to multiple selection criteria, and
applying a bias in favor of the suspect word vis-a-vis ones of the multiple alternatives
therefor generated by the alternatives generator, and a correction generator operative to
provide a correction output based at least partially on a selection made by the selector.

Preferably, the correction generator includes a corrected language input

generator operative to provide a corrected language output based on selections made by

the selector without requiring user intervention.

‘"The various embodiments summarized above may be combined with or
also include a computer-assisted language correction system including context based
scoring of various alternative corrections, based at least partially on contextual feature-
sequence (CFS) frequencies of occurrences 1n an internet corpus.

Preferably, the computer-assisted language correction system also
includes at least one of spelling correction functionality, misused word correction

functionality, grammar correction functionality and vocabulary enhancement

functionality, cooperating with the context based scoring.

In accordance with a preferred embodiment of the present invention the

context based scoring is also based at least partially on normalized CFS frequencies of
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occurrences in an internet corpus. Additionally or alternatively, the context based
scoring is also based at least partially on a CFS importance score. Additionally, the CES
importance score is a function of at least one of the following: operation of a part-of-
speech tagging and sentence parsing functionality; a CFS length; a frequency of
occurrence of each of the words in the CFS and a CFS type.

There is still further provided in accordance with yet another preferred
embodiment of the present invention a computer-assisted language correction system
including vocabulary enhancement functionality including vocabulary-challenged words
identification functionality, alternative vocabulary enhancements generation
functionality and context based scoring functionality, based at least partially on
contextual feature-sequence (CFS) frequencies of occurrences in an internet corpus, the
alternative vocabulary enhancements generation functionality including thesaurus pre-

processing functionality operative to generate candidates for vocabulary enhancement.

The various embodiments summarized above may be combined with or
also include a computer-assisted language correction system including an alternatives
generator, generating on the basis of an input sentence a text-based representation
providing multiple alternatives for each of a plurality of words in the sentence, a
selector for selecting among at least the multiple alternatives for each of the plurality of
words in the sentence, a confidence level assigner operative to assign a confidence level
to the selected alternative from the multiple alternatives and a correction generator
operative to provide a correction output based on selections made by the selector and at

least partially on the confidence levell.

Preferably, the multiple alternatives are evaluated based on contextual
feature sequences (CFSs) and the confidence level is based on at least one of the
following parameters: number, type and scoring of selected CFSs, a measure of
statistical significance of frequency of occurrence of the multiple alternatives, in the
context of the CFSs, degree of consensus on the selection of one of the multiple
alternatives, based on preference metrics of each of the CFSs and word similarity scores
of the multiple alternatives, a non-contextual similarity score of the one of the multiple
alternatives being above a first predetermined minimum threshold and an extent of

contextual data available, as indicated by the number of the CFSs having CFS scores
15
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above a second predetermined minimum threshold and having preference scores over a
third predetermined threshold.

The various embodiments summarized above may be combined with or
also include a computer-assisted language correction system including a punctuation
error suspector evaluating at least some of the words and punctuation in a language
input on the basis of their fit within a context of the language input based on frequency
of occurrence of feature-grams of the language input in an internet corpus and a

correction generator operative to provide a correction output based at least partially on

an evaluation performed by the suspector.

Preferably, the correction generator includes at least one of missing
punctuation correction functionality, superfluous punctuation correction functionality

and punctuation replacement correction functionality.

The various embodiments summarized above may be combined with or
also include a computer-assisted language correction system including a grammatical
element error suspector evaluating at least some of the words in a language input on the
basis of their fit within a context of the language input based on frequency of occurrence
of feature-grams of the language input in an internet corpus and a correction generator

operative to provide a correction output based at least partially on an evaluation

performed by the suspector.

Preferably, the correction generator includes at least one of missing

grammatical element correction functionality, superfluous grammatical element
correction functionality and grammatical element replacement correction functionality.

Additionally or alternatively, the grammatical element is one of an article, a preposition

and a conjunction.

16



CA 02731899 2011-01-24

WO 2010/013228 PCT/IL2009/000130

10

15

20

235

30

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will be understood and appreciated more fully
from the following detailed description, taken in conjunction with the drawings in

which:

Fig. 1 is a simplified block diagram illustration of a system and
functionality for computer-assisted language correction constructed and operative In
accordance with a preferred embodiment of the present invention;

Fig. 2 is a simplified flow chart illustrating spelling correction

functionality, preferably employed in the system and functionality of Fig. 1;

Fig. 3 is a simplified flow chart illustrating misused word and grammar
correction functionality, preferably employed in the system and functionality of Fig.1;
Fig. 4 is a simplified flow chart illustrating vocabulary enhancement

functionality, preferably employed in the system and functionality ot Fig. 1;

Fig. 5 is a simplified block diagram illustrating contextual-feature-
sequence (CFS) functionality, preferably employed in the system and functionality of
Fig. 1;

Fig. 6A is a simplified flow chart illustrating spelling correction

functionality forming part of the functionality of Fig. 2 in accordance with a preferred

embodiment of the present invention;

Fig. 6B is a simplified flow chart illustrating misused word and grammar
correction functionality forming part of the functionality of Fig. 3 in accordance with a

preferred embodiment of the present invention;

Fig. 6C is a simplified flow chart illustrating vocabulary enhancement
functionality forming part of the functionality of Fig. 4 in accordance with a preferred

embodiment of the present invention;

Fig. 7A is a simplified flow chart illustrating functionality for generating
alternative corrections which is useful in the functionalities of Figs. 2 and 3;
Fig. 7B is a simplified flow chart illustrating functionality for generating

alternative enhancements which is useful in the functionality of Fig. 4;
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Fig. 8 is a simplified flow chart illustrating functionality for non-
contextual word similarity-based scoring and contextual scoring, preferably using an
internet corpus, of various alternative corrections useful in the spelling correction
functionality of Fig. 2;

Fig. 9 is a simplified flow chart illustrating functionality for non-
contextual word similarity-based scoring and contextual scoring, preferably using an
internet corpus, of various alternative corrections useful in the misused word and
grammar correction functionalities of Figs. 3, 10 and 11 and in the vocabulary

enhancement functionality of Fig. 4;

Fig. 10 is a simplified flowchart illustrating the operation of missing
article, preposition and punctuation correction functionality;

Fig. 11 is a simplified flowchart illustrating the operation of supertluous
article, preposition and punctuation correction functionality;

Fig. 12 is a simplified block diagram illustration of a system and
functionality for computer-assisted language translation and generation, constructed and

operative in accordance with a preferred embodiment of the present invention;

Fig. 13 is a simplified flow chart illustrating sentence retrieval

functionality preferably forming part of the system and functionality of Fig. 12;
Figs. 14A and 14B together are a simplified flow chart illustrating

sentence generation functionality preferably forming part of the system and

functionality of Fig. 12; and

Fig. 15 is a simplified flow chart illustrating functionality for generating

alternatives which is useful in the functionalities of Figs. 13, 14A & 14B.
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DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Reference is now made to Fig. 1, which is a simplified block diagram
illustration of a system and functionality for computer-assisted language correction
constructed and operative in accordance with a preferred embodiment of the present
invention. As seen in Fig. 1, text for correction is supplied to a language correction
module 100 from one or more sources, including, without limitation, word processor
functionality 102, machine translation functionality 104, speech-to-text conversion
functionality 106, optical character recognition functionality 108 and any other text

source 110, such as instant messaging or the internet.

Language correction module 100 preferably includes spelling correction
functionality 112, misused word and grammar correction functionality 114 and

vocabulary enhancement functionality 116.

It is a particular feature of the present invention that spell<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>