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Description

[0001] This invention relates generally to methods
and systems for word recognition, and, more particular-
ly, to methods and systems that employ context and
meaning to recognize a word, or a series of words.
[0002] Human beings are remarkably adept at manip-
ulating sounds and images to communicate information.
However, computers only communicate with informa-
tion that is encoded as numerical data, most commonly
a series of binary numbers. Therefore, to enter informa-
tion, such as words, letters and numbers into a compu-
ter, the information must first be translated into machine-
readable form.
[0003] Keyboard data entry is the conventional pro-
cedure for translating information into a computer-read-
able format. During a typical keyboard data entry proc-
ess a computer operator types data, such as words and
numbers, into the computer, and the keyboard gener-
ates a binary code for each key that is pressed. There-
fore, the operator uses the keyboard to translate the da-
ta into a machine-readable format. Although keyboard
data entry is a reliable procedure for entering data into
a computer, it is a relatively time consuming and labor
intensive process.
[0004] Word recognition, such as speech recognition
or character recognition, is an alternative procedure for
entering commands and information into a computer. In
a word recognition procedure, an automated system
recognizes each word by its sound, the shape of its let-
ters, or some other characteristic, and generates the ap-
propriate numerical data code. For example, during a
speech recognition process, an operator dictates infor-
mation into the computer and the computer recognizes
the sounds of each word and enters the information into
the computer, just as if the data were being typed. Sim-
ilarly, in a character recognition process where there is
handwritten input or an operator scans a document into
a computer, the computer recognizes the shape of each
character and generates the appropriate binary code as
if the document were being retyped into the computer.
[0005] These recognition processes offer tremen-
dous advantages over the conventional keyboard entry
procedure. For example, speech recognition systems
eliminate the need for typing and allow physically-chal-
lenged persons to operate computer automated equip-
ment without having to key in data through a keyboard.
Similarly, optical character recognition systems make
clerical work more efficient by collecting data directly
from documents without having to retype the documents
into the computer.
[0006] In operation, a recognition system must first
recognize each word or sequence of words in a docu-
ment or in a speech before translating the word or words
into the binary coded sequence. A basic word recogni-
tion system recognizes the words in a document or a
speech on a word-by-word basis and analyzes each
word individually, and sometimes independently, from

the other words in the document. For example, a con-
ventional character recognition system will separately
analyze each word in a document to input the document
one word at a time. Similarly, even complex word rec-
ognition systems, such as continuous speech systems,
attempt to parse an utterance of speech into a series of
individual words. Accordingly, these systems may ana-
lyze each word in isolation from the other words in the
document or speech. Although these word-by-word sys-
tems generally work well, a major problem with these
systems is that they are highly dependent on the quan-
tity and quality of information available for each word in
the document or speech.
[0007] Scientists have implemented context recogni-
tion procedures and systems that reduce the depend-
ency of word recognition systems on the quality and
quantity of information available for each word being an-
alyzed. A context recognition system analyzes the
known words in a word string to identify other words
which are likely to occur in sequence with these known
words. Conventional context recognition systems rely
on data intensive language models to identify such other
words. These language models are essentially statisti-
cal probability models that include a set of hypotheses
as to what words are likely to appear in association with
other words.
[0008] These statistical probability models typically
include probability data collected by observing the fre-
quency at which actual sequences of words occur in a
set of documents, typically called the training data. Such
a recognition system can employ these probabilities to
help predict the next word in a sequence of words.
[0009] Accordingly, a basic concept in language mod-
eling is to relate the current sentence or word sequence
being analyzed to "similar" sequences which have been
previously observed. However, prior art techniques
based on this basic concept have significant limitations
in their ability to compute and represent language
knowledge. A fundamental difficulty arises because the
number of all possible word sequences is impractically
large. There are also difficulties in setting a practical def-
inition for sequences to be "similar".
[0010] For example. the phrase in the previous para-
graph: "a basic concept in language modeling..." might
be said to be "similar" to all of the following:

1) A fundamental concept in language modeling
2) A concept in statistical language modeling
3) One key idea in the study of language
4) An important linguistic paradigm

[0011] One known language model, the word n-gram
language model, identifies similar sequences by count-
ing sequences of n words. With the n-gram language
model, two word sequences are "similar" only if they are
identical. Thus, among the above sample sequences,
the only similarity recognized in example (1) is the sub
phrase "concept in language modeling" and the only
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similarity in example (2) is the two word phrase "lan-
guage modeling." No similarities exist in examples (3)
and (4). Clearly, a word n-gram language model can
miss most of the relationship between the word se-
quence being analyzed and similar observed phrases.
[0012] An additional problem with the word n-gram
language model is that the number of possible word n-
grams grows very large with increasing values of n. With
a 60,000 word vocabulary the number of word pairs (bi-
grams) is 3.6 billion and the number of 3-grams is 216
trillion. If the counting of the word n-grams were gener-
alized to use a broader definition of "similarity" of word
sequences, it just makes the problem of representing
the counts of observed sequences worse.
[0013] A prior art language model that has a broader
definition of "similarity" than the word n-gram language
model is the "semantic categories n-gram language
model." In statistical modeling of sequences of semantic
categories. each word in a sequence being analyzed is
replaced by a label which represents some syntactic or
semantic properties of the word. For example, in phrase
(1) above, the word "fundamental" might be the same
semantic category as "basic" and so the entire se-
quence would be judged to be similar to the original
phrase. In example (2), the deletion of the word "basic"
and the insertion of the word "statistical" causes prob-
lems. Starting from the sample phrase, it is easy to gen-
erate phrases by deleting words, however, the number
of phrases generated by all possible insertions is again
overwhelming. Thus it is difficult to generalize prior art
semantic category n-gram systems to properly model
insertions and deletions.
[0014] Category n-gram systems have even more dif-
ficulty with examples (3) and (4). A category system
might be able to form an association between "A basic
concept" and "One key idea," but an n-gram system has
no way to relate "the study of..." to "...modeling," and
cannot handle the word order reversal. Category n-
grams get little, if any, information from example (4).
[0015] Therefore, even though the category n-gram
model allows a broader definition of similarity than word
n-grams, they still do not allow the representation of an-
ything approaching the full richness of language. Se-
mantic categories also have another weakness which is
separate from the limitations of n-gram methods in gen-
eral. By definition, semantic category methods classify
words into a finite set of "categories." The ability to rep-
resent sequences and n-grams with larger values of n
can only be achieved by having the number of catego-
ries be much less than the number of words in the vo-
cabulary. However, the actual semantic relationships in
any natural language cannot be represented by any
fixed partition into a limited number of categories. Words
can be related to each other in a wide variety of ways.
There is no set of words in which all the member words
are all similar to each other and are not similar, in any
way, to any word outside the set. Yet, the whole notion
of categories, is predicated on the assumption that the

entire vocabulary can be broken up into such sets.
[0016] However, there is a significant distinction be-
tween the notion of "semantic similarity" and the notion
of "semantic categories". It is possible to say that two
words are closely related and even put a quantitative
measure on the degree of similarity. The problem comes
in trying to encode such a similarity measure into a fixed
set of categories. When all the different ways in which
two words can be related are taken into account, it can
be seen that the similarity function must depend on the
actual identities of the two words. It is not understood to
be possible to replace any set of words with any cate-
gory label without loss of significant information.
[0017] Prior art methods like the n-gram language
model. which rely on pre-computed statistical counts.
have the additional practical limitation of inherently re-
quiring that the set of word sequences be mapped into
a limited number of memory spaces or "bins." Whether
the bins are determined by the identity of the word n-
gram, by semantic categories, or by other means, the
total number of bins is limited by the amount of available
storage space. either computer memory (RAM) or disk
storage. Consequently, these statistical language mod-
els require large amounts of permanent computer mem-
ory.
[0018] Another problem with existing language mod-
els is that they require substantial training to identify suf-
ficient language characteristics to make feasible a con-
text-based recognition system. Typically, training is
done by analyzing the occurrence of words within ma-
chine-readable text and using the analyzed data to build
a language model. However, to accurately model a sys-
tem as extensive and as complex as general English,
volumes and volumes of text, discussing many different
topics, must be analyzed. As such, these language
models require considerable off-line training to input and
to analyze the contents of the training data.
[0019] This need for extensive off-line training creates
another problem. In particular, successful off-line train-
ing is heavily dependent on a supply of training data suf-
ficient to generate an adequate vocabulary of known
words and adequate models of recognized language
characteristics. However, sufficient training data is not
always available, and the lack of useful training data is
particularly acute for many important applications, such
as applications in the scientific, medical or legal fields.
Each field can have an extensive list of application-spe-
cific terms and meanings. In these cases, it is necessary
to have extensive amounts of specific text, so that the
language model can analyze sufficient statistical data to
generate meaningful language characteristics and to
have a sufficient vocabulary. When adequate training
data is not readily available, it typically must be created
by either entering data at a keyboard or translating data
into a machine readable format by input into a recogni-
tion system. The production of training data adds to the
expense and the time of developing language models.
[0020] Another constraint is that the available training
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data must accurately reflect the language being mod-
eled to achieve high performance. For example, Dow
Jones makes available an extensive amount of machine
readable text from The Wall Street Journal. However,
the text is skewed to emphasize financial terms and
meanings, and is likely to overemphasize the correlation
between the words "bank" and "loan" at the expense of
the correlation between the words "bank" and "river".
Additionally, the characteristics particular to a text can
skew the language model, such as overemphasizing the
correlation of the word "new" with the word "york".
Therefore, the training data must be selected carefully
and, if necessary, examined and edited so that it more
accurately models the type of language. This is a time
consuming and labor intensive process that greatly in-
creases the expense and time associated with context
word recognition systems.
[0021] Additionally, these conventional training tech-
niques and their associated language models are diffi-
cult to adapt or edit. For instance, each new word, such
as "obviousness", requires sufficient training text and
analysis to develop a meaningful statistical model of the
word. Therefore, each time a new word is added to the
language model, new training data must be obtained or
developed. This can be particularly burdensome in new
fields of science, where new terms have a precise
meaning but very little textual material is available that
uses the term.
[0022] Moreover, these context models require a sta-
tistical analysis of the interrelationship between new
words and already known words. To do this these sys-
tems must update the words in the model each time a
new word is added to the vocabulary. This may require
that the system be taken off-line, trained with the new
data, tested and updated. This cumbersome process
makes it difficult and impractical to develop such lan-
guage models that are applicable in rapidly changing
fields, such as computer science, bio-technology and
political science.
[0023] As such, there is a need in the art of word rec-
ognition for improved systems and methods that can
recognize words in a data string as a function of context
and meaning, and in particular there is a need for sys-
tems and methods that require less training data and
less training time.
[0024] The invention avoids many of the problems of
prior art systems by, in one aspect, providing systems
and methods that perform semantic and linguistic anal-
ysis on the fly, as the data is needed, rather than relying
on pre-computed statistical counts stored in predeter-
mined bins. Accordingly, the invention, in one aspect,
provides systems and methods that perform semantic
analysis by analyzing language knowledge represented
as, in one example, raw text, and employing the lan-
guage knowledge for dynamically computing the se-
mantic similarity between the words in a "sample pas-
sage" and the words in the "current passage" being an-
alyzed.

[0025] In one aspect, the invention provides word rec-
ognition systems that operate to recognize an unrecog-
nized or ambiguous word that occurs within a passage
of words. Using known techniques, the system can offer
several words as choice words to replace the unrecog-
nized word. The system can select the best choice word
by using the choice word to extract from a reference
source sample passages of text that relate to the choice
word. For example, the system can select the dictionary
passage that defines the choice word or, if the choice
word represents a phrase of two or more words, the sys-
tem can select a dictionary passage that defines one of
the words in the phrase. The system then compares the
selected passage to the current passage, and gener-
ates a score that indicates the likelihood that the choice
word would occur within that passage of text. The sys-
tem can select the choice word with the best score to
substitute into the passage.
[0026] Accordingly, the present invention provides
systems and methods that represent language knowl-
edge as actual sequences of text. In other examples,
the language knowledge may be represented by a pas-
sage of raw text selected from an encyclopedia. Those
skilled in the art of computer science will understand that
there are other equivalent embodiments which may use
different data structures and different encoding of the
same language knowledge. However, it will be under-
stood by one of ordinary skill in the art of computer sci-
ence that any such alternate embodiments and practic-
es are equivalent to the embodiments taught herein and
can be practiced with the present invention without de-
parting from the scope thereof as defined by the ap-
pended claims.
[0027] To aid in understanding the description set
forth herein, the following terms are explained.
[0028] The phrase "sample passage", as used herein,
encompasses samples of text accessible to the recog-
nition system during operation.
[0029] "Relevance indicator" as the term is used here-
in, encompasses dictionary headwords, lists of key-
words, frequency counts of all words in a passage or
any characterization of a sample passage which pro-
vides information for making a decision as to the rele-
vance of a sample passage for a word recognition op-
eration.
[0030] The phrase "current passage", as used herein.
is understood to encompass a passage of words or
phrases that are being analyzed by the system or meth-
od and that includes at least one word to be recognized.
[0031] The phrase "current word", as used herein, is
understood to encompass the word or phrase on which
the system or method is operating to estimate a proba-
bility distribution given the other words which are known,
or hypothesized. to be in the current passage.
[0032] The phrase "context words", as used herein.
encompasses the other words in the current passage,
which may be used by the system or method to estimate
a probability distribution for the current word being an-
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alyzed. It will be apparent to one of ordinary skill in the
art of speech recognition, that context words encom-
pass words in the current passage which have been ex-
plicitly confirmed as correct by a system user, as well as
words which have been predicted or hypothesized by
the system during the recognition process.
[0033] "Word", as the term is used herein, may be a
word or a phrase and may be spoken, written, or repre-
sented as electronic data signals. The term word may
also encompass a tone, a character, punctuation sym-
bols, numerals and any symbol expressive of one or
more meanings such as an object, concept, condition.
or action.
[0034] In one embodiment, the present invention in-
cludes word n-grams and category n-grams language
models which can be selectively employed as additional
sources of language knowledge. In one embodiment,
the practice of this invention gets word and category n-
gram knowledge by including appropriate short phrases
among the selected sample passages. These short
phrases are chosen if they contain a word or category
n-gram which is shared by the current passage. With
these short passages included in the selected set, it will
be seen that n-gram like prediction can automatically
become a part of the standard processing of this inven-
tion.
[0035] In another aspect, the invention provides
methods and systems for simply and efficiently gener-
ating language knowledge, including generating lists of
passages selected from one or more reference sources
which can include a reference source that is accessed
on-line. Accordingly, the present invention provides
methods and systems for generating language knowl-
edge in a form that allows portions of the language
knowledge to be edited, adapted and updated inde-
pendently from the other portions, thereby providing a
context language model more easily updated to include
new words, phrases or terms.
[0036] Additionally, the invention provides methods
and systems for speech recognition, optical character
recognition, machine translation, and other recognition
applications. Word recognition methods and systems
are described herein which serve to identify a word that
occurs in a passage of words. The passage can be any
word sequence including an utterance, a portion of
handwritten text, a portion of typewritten text or other
such sequence of words, phrases, numbers and char-
acters.
[0037] In a further aspect, the invention is realized as
a word recognition method that is implemented as a soft-
ware module which controls a word recognition system
that has access to an established reference source,
such as a dictionary. The method can include a step of
selecting from a reference source passages of words
related to the choice words for the current word being
recognized. To evaluate a choice word the method di-
rects the system to access an established reference
source, and select a passage or passages that contain

language suitable to represent the semantic profile of
the respective choice word. This semantic profile can
represent the contexts, topics, themes and meanings
that are associated with this choice word. For example,
the choice word "car" can have a semantic profile that
can include synonyms of the noun "car" such as "auto-
mobile" or "vehicle", as well as including words related
to the topics associated with the word "car" such as
"transportation" or "mechanic". In a further step, the sys-
tem compares the words in the selected passages with
the context words in the document or utterance contain-
ing the current word. Based on the comparison of the
context words with the passage words, the method de-
termines a probability signal or score that can indicate
the likelihood that a choice word is the proper choice for
the current word.
[0038] In one embodiment, the probability signal is
generated by comparing the context words in the data
string with the passage words associated with the
choice word. The probability that a specific choice word
is substantially similar to the current word being identi-
fied is increased if there is a match between either the
choice word or one of its associated passage words and
one of the context words in the data string. A choice
word can be selected from the list of possible choice
words by comparing the probability signals and select-
ing the probability signal that indicates the highest prob-
ability that the associated choice word is substantially
representative of the current word being recognized.
[0039] In a further practice, a list of passages is se-
lected from a reference text, e.g., a dictionary or ency-
clopedia, having information related to the respective
choice word or one or more words that have a known
association with the choice word. In one practice the
system can select words from a selected passage in a
reference source by comparing each word in the pas-
sage against a stored list of words. The stored list can
include words determined to be particularly likely to rep-
resent a meaning, a topic or a subject. These words are
generally referred to as content words. Content words
can be selected from the passage associated with the
choice word and placed in the list as words representing
a likely context for the choice word. In an alternative
practice, the system can select words from a passage
selected from a reference source by comparing each
word in a reference source passage against a stored list
of words representing words determined to lack a strong
relationship to any particular meaning, subject or topic.
These words are generally referred to as function words
and can represent articles, prepositions or other words
that are not likely to be closely associated with any par-
ticular topic or theme. All non-function words can be se-
lected from the passage and placed in the list of passage
words to represent the semantic profile of the choice
word.
[0040] In various embodiments, the reference source
can be a dictionary, an encyclopedia, a thesaurus, an
antonym dictionary. a medical dictionary, a legal diction-
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ary, an on-line computer database or any suitable refer-
ence source that contains information related to the
choice word, and that is preferably indexed in a manner
that allows ready access to the relevant information. In
one typical example, the reference source is a conven-
tional dictionary that includes discrete passages of in-
formation, where each passage is indexed by a head
word. The system can employ the head word as a rele-
vance indicator, i.e., an indication as to whether the pas-
sage is a relevant source of language knowledge.
[0041] In a further embodiment of the invention, the
reference source can include training lists that include
a relevance indicator such as a single word and one or
more words which have been shown, preferably by sta-
tistical analysis, to have an association with the rele-
vance indicator. These training lists can be developed
by any of the common n-gram language models includ-
ing bi-gram and tri-gram models as well as long context
models.
[0042] In a further embodiment of the invention, the
choice words in a choice list are selected from a vocab-
ulary list that represents a list of known words employed
by the recognition system or method. In a discrete word
recognition embodiment, the recognition system selects
choice words from the vocabulary list by comparing
each word in the vocabulary list to the current word be-
ing recognized and selecting from the vocabulary list
those words that are most similar to the current word.
The vocabulary list can include a list of specialized terms
and phrases relevant to a particular topic such as med-
icine, law or other such topics. The comparison between
the words in the vocabulary list and the current word can
include a step of comparing acoustic characteristics of
the current word being identified with an acoustic model
of the vocabulary word to generate a signal that repre-
sents the acoustic similarity between the current word
and the acoustic model of the vocabulary word. Alterna-
tively, the step of comparing can include a step of ana-
lyzirig an image of the current word to recognize pattern
characteristics of the word and comparing the identified
pattern characteristics against known models of pattern
characteristics associated to the words in the vocabu-
lary list. In other embodiments, the language character-
istics of words in the vocabulary list can be examined to
select choice words having language characteristics
that match the language characteristics of the current
word, such as selecting vocabulary words identified as
adjectives or verbs.
[0043] In a further embodiment, the invention includes
word recognition systems that include a word list gen-
erator that generates a list of passage words for one or
more of the context words in the current passage. The
word recognition system further includes a choice list
generator for generating a list of choice words. A corre-
lation element correlates the passage words with the
choice words, and generates a correlation signal for one
or more of the choice words. The correlation signal can
represent the likelihood that the associated choice word

is contextually related to the context words and to the
current passage and is a proper choice for the current
word being analyzed.
[0044] The invention will next be described in connec-
tion with certain embodiments; however, it will be clear
to those skilled in the art of word recognition that various
modifications, additions and subtractions can be made
to the below described embodiments without the depart-
ing from the spirit or scope of the invention.
[0045] The invention will be more evident upon read-
ing the following description of certain preferred embod-
iments in conjunction with the accompanying drawings,
in which:

Fig. 1 is a functional block diagram of a recognition
system according to the invention that selects a
passage from a reference source to recognize an
ambiguous word in a passage of words being ana-
lyzed;

Fig. 2 is a functional block diagram of a speech rec-
ognition system according to the invention;

Fig. 3 is a functional block diagram of a word rec-
ognition system according to the invention that in-
cludes a word list generator that provides a list of
passage words for each context word in the current
passage being analyzed and for each choice word
in a choice list;

Fig. 4 is a functional block diagram of a word rec-
ognition system according to the invention that in-
cludes a word list generator that provides a list of
passage words for each context word in the current
passage being analyzed; and

Fig. 5 is a functional block diagram of a database
search system according to the invention that in-
cludes a word list generator for expanding a list of
keywords to include words related to the contexts
of the keywords.

[0046] Fig. 1 is a functional block diagram that illus-
trates a word recognition system 10 according to one
embodiment of the invention. The system 10 includes a
memory element 12, a choice list generator 14, a word
list generator 16 and a data processor 26. Generally, the
illustrated system 10 is a word recognition system that
employs context recognition to recognize unknown
words. The illustrated system 10 is adapted to recognize
printed text and includes a scanning device for recog-
nizing printed text. whether hand writing or type-face,
other embodiments, described herein are adapted to
function as continuous speech or a discrete speech
word recognition systems.
[0047] The illustrated system 10 operates on words
stored in the data string memory 12 which includes one
or more context words 36 and at least one unrecog-
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nized, or ambiguous, word 38 which is currently being
recognized by the system 10. The data string in the
memory element 12 can represent the current passage
of words being recognized by the system 10. The choice
list generator 14 couples to the data string memory 12
and generates a plurality of choice words 20. The sys-
tem 10 offers the list of choice words 20, as possible
substitutes for the current word 38 being analyzed by
the system 10. Optionally, the choice list generator 14
generates for each choice word 20 an associated prob-
ability signal 32 that indicates the likelihood that the
choice word 20 represents the current word 38 being
recognized.
[0048] In the illustrated embodiment, the word list
generator 16 connects via a transmission path to a ref-
erence database 40. The reference database 40 can be
electronic memory that stores passages of text in an ad-
dressable format which typically includes a relevance
indicator, such as a dictionary head word, that provides
entry point information for the word list generator 16. As
will be explained in greater detail hereinafter, the word
list generator 16 can employ the relevance indictor to
select from the reference source 40 passages of text
that are semantically relevant to one of the choice words
20. In one embodiment, the word list generator 16 se-
lects individual words, passage words 24, to generate
the lists of words 24A-24E. Each list of words 24A-24E,
as will be explained in greater detail hereinafter, is a list
of words that are likely to be seen or heard in association
with the respective choice word 20. In an optional em-
bodiment, the word list generator 16 adds word and cat-
egory n-gram knowledge by including appropriate short
phrases among the selected sample passages. These
short phrases are chosen if they contain a word or cat-
egory n-gram which is shared by the current passage.
Accordingly, the invention includes n-gram like predic-
tion capabilities automatically as a part of the standard
processing of this optional embodiment.
[0049] The word list generator 16, depicted in Fig. 1,
is one particular and optional embodiment of a passage
list generator that can connect to the reference data-
base 40 to identify passages of language knowledge
which are semantically relevant to an associated choice
word, or in other embodiments, context words. The pas-
sage list generator can employ relevance indicators to
select from the reference source 40 passages of text
that are semantically relevant to one of the choice words
20. For example, the passage list generator can connect
to a reference database 40 that includes a dictionary.
The passage list generator can select passages from
the dictionary by comparing the choice words 20 to the
dictionary headwords. Passages that have headwords
that match, or substantially match, a choice word, are
selected as a passage of text that is related to the
matched choice word 20. The passage list generator
can select the indicated passages as sources of rele-
vant language knowledge and can each entire passage
as a passage that is associated with the respective

choice word. In this way, the passage list generator can
identify, select, and store a relevant passage of text for
comparing with the context words in the data string. It
will be apparent to one of ordinary skill in the art that a
selected passage can be stored as a list of words, an
array of words, a pointer to an array of characters, or
any other technique suitable for storing a passage of
text. It will also be apparent to one of ordinary skill in the
art, that the technique for storing the passage can de-
pend on the application, and the information, such as
word order, that is desired to be stored and analyzed.
[0050] The data processor 26 can couple to the data
string memory 12 and the word list generator 16 to op-
erate on the words in the data string memory 12 and in
the word list memories 22A-22E to generate for one or
more of the choice words 20A-20E a probability signal
28A-28E and an optional rank signal 30A-30E that ranks
the choice words 20A-20E according to the likelihood of
representing the current word 38 currently being recog-
nized.
[0051] The system 10 illustrated in Fig. 1 is an optical
character word recognition system according to the in-
vention. The illustrated system 10 includes an optional
document scanner unit 42 and an optional video monitor
44. Both the scanner 42 and the video monitor 44 can
be conventional and commercially available units such
as the types commonly used for scanning documents
into a computer system and for displaying the scanned
contents to a user. One such scanner is the AVR 3000,
manufactured by AVR Technology of San Jose, Califor-
nia. The scanner 42 can further include, or connect to,
a processor unit operating a conventional word recog-
nition system that operates on each word in isolation
from the other words in the document (not shown) for
translating the received serial data into binary codes
representative of letters, words and numbers. These
codes can be stored as context words 36 in the data
string memory 12.
[0052] The monitor 44 displays information to the sys-
tem user. The information can include a visual represen-
tation of the words being analyzed as well as the list of
choice words 20A-20E being analyzed by the system
10. However, the monitor element 44 can display addi-
tional information, such as system commands, the ref-
erence sources being employed to generate the word
lists and other information. The monitor 44 can also in-
clude an audio element for providing audio representa-
tions of the information being displayed, thereby provid-
ing information to the visually impaired. Other display
elements can be employed as the application demands,
without departing from the scope of the invention.
[0053] The data string memory 12 can, in one embod-
iment, be a circuit card assembly of an electronic digital
data random access memory that includes a serial in-
terface for connecting to the optional scanner 42, for re-
ceiving serial data from the scanner 42. Alternatively,
the data memory can be a hard disk memory, floppy disk
memory, read only memory, optical disk memory, or oth-
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er memory capable of storing electrical data signals rep-
resentative of words and information.
[0054] The data string stored in memory 12 is a word
sequence that includes one or more context words 36
and at least one current word 38 currently being recog-
nized. Each context word 36 in the data string memory
12 is a symbol for expressing an object. action or con-
dition. Furthermore, each word 36 can be a symbol for
expressing punctuation, identification, quantity, musical
notation and similar meanings that can be expressed,
either visually, acoustically or otherwise, as a symbol.
Each context word 36 is a symbol occurring in the data
string stored in memory 12 that is associated with a word
model employed by the recognition system 10. Word
models are well known in the art of word recognition,
and any of the techniques for modeling a word, including
acoustic models, character pattern models and so on,
can be practiced with the present invention.
[0055] Similarly, each current word 38 is a symbol or
a sequence of symbols occurring in the data string
stored in memory 12 that is not associated, or not con-
fidently associated, with any word model or sequence
of word models employed by the recognition system 10.
The system 10 can detect the current word 38 by com-
paring the known word models to the current word 38
using any of the known methods for detecting unknown
words in a data string, including spell checking against
a dictionary.
[0056] The data string in memory 12 can be any data
signal representative of a sequence or passage of
words. The current word 38 being recognized can occur
at the beginning, the end or in the middle of the data
string in memory 12. The system 10 can optionally and
selectively use the context words 36 that occur in the
data string before or after the current word 38 to identify
the current word 38. Additionally, as will be explained in
greater detail hereinafter, the system 10 can use the
context words 36 that occur in the data string in memory
12 within a select window of time or within a select
number of words for identifying the current word 38.
[0057] Similarly, the choice list generator 14 can be a
circuit card assembly that has a computer bus interface
46 for coupling via a computer bus transmission path-
way to the data string memory 12. The computer inter-
face element 46 can be a standard parallel computer
bus interface for transmitting data between the genera-
tor 14 and the memory element 12. The choice list gen-
erator 14 can further include a processor unit 48 and a
vocabulary memory 50. The processor unit 48 can con-
nect via transmission lines to the computer interface 46,
the vocabulary memory 50 and the choice list memory
18. The processor 48 can be a conventional data
processing unit of the type commonly employed in data
processing devices and can include a central process-
ing unit and a program memory. The processing unit 48
can receive context words 36 via the computer interface
46 and can select from the vocabulary memory 50 words
related to the word 36. The vocabulary memory 50 can

be a conventional memory device of the type commonly
employed in data processing devices. Such memory de-
vices include random access memory cards, floppy
disks, and optical storage memories.
[0058] In one embodiment of the invention, the proc-
essor 48 can store the entire stored vocabulary into the
choice list memory 18. For example, in a limited vocab-
ulary word recognition system, such as a system for di-
aling a telephone or for entering commands into a com-
puter, the choice list generator 14 can offer as choices
all the words employed by the recognition system by
storing all the vocabulary words in a choice list memory
18 of sufficient size.
[0059] Similarly, the word list generator 16 can be a
circuit card assembly having a computer interface for
coupling via a computer bus to the choice list generator
14. The word list generator 16 can include a processing
element such as the type previously described, and can
have computer interface for coupling to the database 40.
The word list memories 22A-22E can be memory units
of the type previously described. The database 40, as
will be explained in greater detail hereinafter, can be an
electronically operated addressable memory of the type
used for storing large volumes of data, in either a com-
pressed or non-compressed format. In the illustrated
embodiment, the word list generator 16 has a separate
word list memory 22A-22E for each choice word 20A-
20E. Each illustrated word list memory 22A-22E has five
memory locations for storing five words 24A-24E. Each
word 24A-24E in each word list memory 22A-22E is part
of the semantic profile of one of the respective choice
words 20A-20E. It should be apparent to one of ordinary
skill in the art of computer engineering that other mem-
ory configurations and sizes, including dynamically var-
ying memories can be practiced with the present inven-
tion without departing from the scope thereof. The data
processor 26 can be a circuit card assembly that can
include computer interfaces for coupling via a computer
bus to the data string memory 12 and the word list gen-
erator 16.
[0060] It will be apparent to one of ordinary skill in the
art of word recognition that each card assembly de-
scribed above can be realized as a software module for
operation on a conventional data processing system
and that such an implementation can be achieved with-
out departing from the scope of the invention as defined
by the appended claims.
[0061] In one operation, the system 10 generates the
list of words 24 and compares, as will be explained in
greater detail hereinafter, the words 24 with the context
words 36 in the data string memory 12. In this illustrative
embodiment, the system 10 employs a context recogni-
tion process to select a choice word. In other preferred
embodiments that will be explained in greater detail
hereinafter, the context recognition process is employed
as part of a word recognition process that includes ad-
ditional recognition procedures, such as acoustic mod-
eling and character recognition. The data processor 26
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can use the similarity between the words 24 and the
words 36 in the data string memory 12 to select the
choice word 20 that most likely represents the current
word 38 being recognized. The system 10 can generate
for the current word 38 a choice list 18 of known words
20A-20D that could be written into the data string mem-
ory 12 to represent the current word 38. As each choice
word 20 represents a possible solution, the system 10
disambiguates between the possible solutions by gen-
erating the lists 22A-22E and comparing the related
words 24A-24E for each choice word 20A-20E to the
context words 36 in the data string memory 12. The oc-
currence of context words 36 in the data string memory
12 that are similar to one or more words 24, indicates a
choice word 20 that is associated with the context of the
passage stored in the memory 12. The illustrated sys-
tem 10 can select the choice word 20 that is most closely
associated to the context of the string stored in the mem-
ory 12 to represent the current word 38 being recog-
nized.
[0062] As further illustrated by Fig. 1, the system 10
can select a choice word 20 as a function of the context
of the data string in memory 12 and the data in context
list memory 22. Each word 24 can represent a word that
has a known relationship to the associated choice word
20. The depicted data processor 26 generates as a func-
tion of the data string in memory 12 and the data in the
word list memory 22, a probability signal 28 that repre-
sents the likelihood that the associated choice word 20
is substantially representative of the current word 38.
Additionally, the system 10 can rank the choice words
20 as a function of the probability signal 28 and generate
a rank signal 30 that represents the likelihood, relative
to the other choice words 20, that the associated choice
word 20 is substantially representative of the current
word 38 being recognized. As further illustrated by Fig.
1, the data processor 26 can connect via a bi-directional
pathway to the memory 12 for replacing the current word
38 with the selected choice word 20. The selected
choice word 20 can be substituted into the data string
stored in memory 12 and employed by the word recog-
nition system 10 as a context word 36, or sequence of
context words, that makes up part of the context asso-
ciated with any other current words 38 to be identified
by the system 10. The monitor 44 can display the data
string in memory 12, including the choice word 20 sub-
stituted into the data string 12 to replace the current
word 38.
[0063] As depicted in Fig. 1, the choice list generator
16 can generate for each current word 38 a list of one
or more choice words 20. Each choice word 20 is asso-
ciated with a word model or sequence of word models
and represents a symbol or sequence or symbols that
can be substituted into the data string in memory 12 for
the current word 38. The word list generator 16 gener-
ates a word list for each choice word 20 by storing in the
associated word list memory 22 words 24 that together
can represent a semantic profile for the associated

choice word 20. The data processor 26 can compare
the words 24 of the semantic profiles against the context
words 36, to select the choice word 20 that best repre-
sents the word 38.
[0064] In the character recognition embodiment illus-
trated in Fig. 1, the current word 38 can be a partially
recognized word having one or more recognized char-
acters, such as letters. For example, the current word
38 could have an unrecognized first character succeed-
ed by the recognized letter string "ORSE."
[0065] The current word 38 being recognized can be
transferred via the bus interface 48 to the processing
unit 48. The processing unit 48 can, in one example,
analyze the known information about the current word
38 to select choice words 20A-20E from the vocabulary
memory 50. Continuing with the above example of an
current word 38 having the letter string "ORSE," the
choice list generator 14, can match the identified string
with stored vocabulary words. The word 38 could, for
example, be associated with any of the vocabulary
words gorse, horse, norse, morse, or worse, stored in
the vocabulary memory 50. Each of these five vocabu-
lary words can be one of the respective choice words
20A-20E stored by the processor unit 48 in the choice
list memory 18.
[0066] Alternatively, the choice list generator 14 can
select the choice words 20A-20E as a function of a static
language model. In one embodiment the choice list gen-
erator can employ a uni-gram model to select choice
words 20 as a function of their rate of occurrence in the
English language. Each choice word 20 is associated
with probability signal 32. The probability signal 32 can
represent the fact that not all words are used with the
same frequency in a given language, and in fact, some
words are used much more commonly than others. The
probability signal 32 can represent a probability distri-
bution related to the likelihood that the associated
choice word 20 would normally occur in a word se-
quence such as the data string in memory 12. The sys-
tem 10 can generate a probability signal 32 for one or
more of the choice words 20 by any of the statistical an-
alytical techniques known in the art of language mode-
ling. In this example, the system 10 employs a uni-gram
language model that analyzes extensive amounts of
training data, and measures, for each word in the lan-
guage, the number of times the word occurs in the an-
alyzed training data. Other language models, including
the bi-gram and tri-gram models, can be used to gener-
ate the occurrence signals 32 and practiced with the de-
picted recognition system 10.
[0067] Alternatively and preferably, the probability
signal 28 and additional probability information are em-
ployed by the data processor 26 to generate a signal
that represents the overall likelihood that the choice
word 20 is substantially similar to the current ambiguous
word 38. In particular the data processor 26 can gener-
ate the signal as a function of the probability signal 28
and the probability signal 32. In one practice, a tuning
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procedure is employed to develop a set of weighted co-
efficients that the data processor 26 employs to combine
the signals 28 and 32 and generate a combined signal
that represents the likelihood that the associated choice
word 20 represents the current word. Such a combined
signal takes into consideration the acoustic character-
istics of the current ambiguous word 38 and the context
characteristics of the current ambiguous word 38. The
data processor 26 can have a program memory that in-
cludes program instructions for generating the probabil-
ity signal as a function of the two probability signals 28
and 32. Techniques for generating the probability signal
given two constraints, the probability signal 28 and the
probability signal 32 are well known in the field of math-
ematics and any of the techniques capable of generat-
ing a probability signal given a set of constraints, includ-
ing the maximum entropy technique, can be practiced
with the present invention without departing from the
scope thereof. The processor 26 employs the probability
signal to generate the rank signal 30.
[0068] Alternatively, the choice list generator 14 em-
ploys a long context language model that computes a
probability signal 32 for each of the choice words 20A-
20E as a function of the surrounding words in the data
string stored in memory 12. Generally, context can be
modeled by the context words 36 and the order of these
words 36 in the data string in memory 12. The selection
of surrounding words 36 that can make up the context
depends on the application. For example, in a document
the context can comprise all the current words 36 that
precede and follow the current word 38 being identified.
In a real-time speech recognition system, the context
can be modeled from the words 36 in the utterance that
precede the current word 38 being identified. A speech
recognition system, employing a long context model can
use these available words to generate the list of choice
words.
[0069] In another embodiment of the invention, the
system 10 employs a context window 34 that selects a
particular set of the context words 36 in the data string
stored in memory 12 and employs this selected set dur-
ing the recognition process. In the embodiment, illustrat-
ed in Fig. 1, the choice list generator 14 places the con-
text window 34 around the k words preceding the current
word 38 being recognized. However, in alternative em-
bodiments, the context window 34 can select the k
words that follow the word 38 or the k words that sur-
round the word 38. Other sets of words can be selected,
such as words at the beginning of paragraphs that are
relevant to the context of the data string in the memory
12 and the word 38, without departing from the scope
of the invention. It should be apparent that k can be any
integer number and its value depends on the applica-
tion. For example, the long context model can employ
long strings of data, for which an appropriate k value can
range from 100-2000.
[0070] With reference again to Fig. 1, the depicted
word list generator 16 can be explained. As discussed

above, for each choice word 20A-20E, an associated
word list 22A-22E can model the likely contexts in which
the choice word 20 would occur. The word list generator
16 can generate words 24 for storing in the word list
memory 22 and the system 10 can compare the words
24 with the context words 36 and determine the likeli-
hood that the word 20 represents the current word 38
currently being recognized.
[0071] The word list generator 16 can generate data
for storing in the word list memory 22 by selecting words
24 that have a semantic association with the choice
word 20. In one embodiment, the word list generator 16
employs a heuristic approach to select words 24. In a
first step, the generator 16 selects a reference source
40 containing sample passages of raw text, i.e., lan-
guage information, and data that are relevant to the cor-
responding choice word 20. Typically, the reference
source 40 includes relevance indicators for each sample
passage. Typical relevance indicators include dictionary
and encyclopedia headwords, or the keyword lists as-
sociated with magazine and journal articles. The word
list generator 16 can identify the contextually relevant
sample passages by comparing the relevance indica-
tors to the word being analyzed.
[0072] The reference database 40 can be a dictionary,
thesaurus, antonym dictionary, medical dictionary, legal
dictionary, scientific and engineering dictionary, or other
type of reference source. Typically, the source 40 is one
or more existing reference sources that include head-
word relevance indicators. However, it should be appar-
ent to one of ordinary skill in the art that any database
can be readily indexed by word to thereby create refer-
ence database 40 particularly suited for use with the in-
vention. Such indexing programs include the program
ZY Index manufactured by the company ZY Lab.
[0073] In one example, the generator 16 connects to
a dictionary reference source 40. The dictionary refer-
ence source 40 can be a conventional software diction-
ary reference that includes discrete passages of text,
with each passage indexed by a head word. Typically,
each discrete passage represents a dictionary definition
of the associated head word. The system 10 employs
the head word as a relevance indicator which indicates
whether the discrete passage contains information rel-
evant to the choice word. The generator 16 selects pas-
sage words from one or more sample passages asso-
ciated with a respective choice word 20. The selected
passage words represent words that are likely to be se-
mantically related to the respective choice word 20.
Therefore, the semantics of the selected passage words
24 model the contexts that are likely to be expressed in
a window 34 that surrounds the current word 38.
[0074] In one preferred embodiment of the invention,
the reference source 40 comprises an on-line electronic
database that is word indexed for addressably access-
ing subtopics of information. For example, a word rec-
ognition system 10 could maintain on-line the GRO-
LIER'S ENCYCLOPEDIA sold by the Grolier's Electron-
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ic Publishing. The word list generator 16 can access in-
teractively the encyclopedia passages related to the
choice word 20. The word list generator 16 can select
passage words from the selected encyclopedia passag-
es semantically related to the choice word 20. For ex-
ample, the generator 16 can select every content word
in the first three sentences of a selected encyclopedia
passage. A content word, as is generally known in the
field of word recognition, is a non-function word, and can
be a noun, verb or adjective. These words are generally
considered in the field of word recognition to be more
meaningful to context than function words, such as pro-
nouns, articles and prepositions.
[0075] One important aspect of the invention is that
the reference source 40 employed by the system 10 can
contain information recorded in a different language
from the language of the words being recognized. For
example, the system 10 can be adapted for recognizing
words in the Greek language. As described above, text
can be scanned in by the scanner element 42 and con-
text words 36 in the Greek language can be stored in
the data memory 12 while current words 38 are proc-
essed by the system 10. As described above, the choice
list generator 14 can generate for each current word 38
a list of choice words 20A-20E. The word list generator
16 can generate a context list 22 for each choice word
20A-20E. In one embodiment of the invention, the word
list generator 16 can be adapted for accessing a refer-
ence database having information in the English lan-
guage. For example, each choice word 20A-20E can be
transmitted to the word list generator 16, which includes
a conventional translation unit, so that an English lan-
guage translation of each of the choice words 20A-20E
can be generated by the word list generator using any
of the known translation techniques, including bi-lingual
dictionary databases, bi-lingual concordance lists and
bi-lingual dictionaries produced by aligning text auto-
matically. One such bi-lingual dictionary is described in
the publication Brown et al.. "A Statistical Approach to
Machine Translation", Computational Linguistics, Vol.
16, No. 2, p 79-85 (1991).
[0076] The English language translation of each
choice word 20 can be employed by the word list gen-
erator 16 to access the reference database 40 of infor-
mation recorded in the English language. For example,
the reference database 40 can be an English language
version of the Encyclopedia Britainica. Alternatively, the
reference database 40 can be a source of information,
such as a database of English language patents, that
may not be available in the native language of the doc-
ument being analyzed.
[0077] As described above, the word list generator
can select a plurality of passage words 24A-24E from
the English language reference source 40 and can store
the passage words 24A-24E in a word list memory 22A-
22E. The word list generator 16 can then translate each
of the English language passage words into a native lan-
guage equivalent, such as a Greek language equiva-

lent. The system 10 can continue as described above
by comparing the translated passage words 24A-24E
with the native language words 36 stored in the data
memory 12. It should therefore be apparent to one of
ordinary skill in the art of speech recognition, that the
invention provides a system that includes semantic pro-
files of select words, and that these semantic profiles
transcend the native language of the document being
recognized. Therefore, the invention can employ refer-
ence sources that include, in part or in whole, informa-
tion recorded in a language, or several languages, dif-
ferent from the language of the words being recognized.
[0078] The lack of sufficient native language refer-
ence information can also be addressed by an alterna-
tive embodiment of the word list generator 16 that in-
cludes a language model element adapted to generate
a list of words strongly related to the context of the
choice word 20. One model, previously described, can
be the long context language model, for generating a
list of words 24 shown to be strongly related to the
choice word 20. In an off-line step, the long context mod-
el can analyze training data to develop for each word in
the vocabulary a training list of strongly related words.
The word list generator 16 can select these words, or a
portion of these words, to represent the stored words
24. The short lists can be employed in a system that
recognizes words in the same language, or can be
translated using any of the known techniques, into a dif-
ferent language for use with a system that recognizes
words in a different language from the native language
of the developed context lists.
[0079] The data processor 26 can generate the prob-
ability signal 28 as a function of the data string in the
memory 12 and the data in the word lists memory 22. In
one embodiment, the processor 26 compares and gen-
erates the probability signal 28 as a function of the cooc-
currence of words stored in the list memory 22 and the
data string in the memory 12. The probability signal can
be generated by counting the number of matches be-
tween distinct words in the word list and distinct context
words. For example, if the word HORSE appears as a
context word 36, then the occurence, any number of
times, of the word HORSE in a passage generates a
word count of one. A choice word that is associated with
passages that include many of the context words, is
probably a good choice. Alternatively, each matched
word can be weighted by a frequency count represent-
ative of the frequency with which it occurs in the selected
passage or by the frequency with which it occurs as a
context word 36. Additionally. the significance of each
word match between a context word 36 and a word in a
passage can be weighted by the word distance between
the context word and the choice word 20 associated with
the passage. Moreover, the system can weight the
matched words as a function of whether the matched
words are content words or function words. Further-
more, the probability signal can be adjusted upon de-
tection of matching n-grams between a series of context
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words and a series of passage words. However, it will
be apparent to one of ordinary skill in the art of word
recognition that many known techniques can be em-
ployed to generate the probability signal 28. Any of
these methods, or variations thereof, can be used with-
out departing from the scope of the present invention.
[0080] In an optional step, the data processor 26 can
order the choice words 20 as a function of the probability
signal 28, and generate a rank signal 30 that identifies
the order of each choice word 20A-20E. The choice
words 20A-20E, can be displayed as a menu of choices
on the optional monitor 44. The operator of the word rec-
ognition system 10 can select a choice word 20 from the
menu to confirm a substitute for the current word 38 be-
ing recognized. Alternatively, the word recognition sys-
tem 10 can select the choice word 20 with the highest
probability signal 28 or rank signal 30 to substitute for
the current word 38 currently being recognized. In a pre-
ferred yet optional embodiment, the data processor 26
stores a user-selected probability threshold signal that
represents a probability indicating sufficient confidence
that the choice word 20 represents the current word 38
being recognized. The processor 26 can automatically
select the choice word 20 having the highest probability
signal 28 over the user-selected threshold. Alternatively,
the processor 26 can display a menu of the choice words
20 to allow the user to select the choice word.
[0081] It should be readily understood to one of ordi-
nary skill in the art of electrical engineering or computer
science that system 10, illustrated as a block diagram
of components, can be readily constructed as a system
of circuit card assemblies, software modules or a com-
bination of both. In particular, the data string memory
12, choice list generator 14, word list generator 16 and
data processor 26 can be constructed as a system of
machine code and program instructions for operating a
word recognition system employing known techniques
in the art of computer engineering.
[0082] It should also be apparent, from the above de-
scription, that in a recognition application, the actual
words used in the current passage are not known, but
in fact are being estimated by the system. In a word-by-
word interactive system, there will be a left to right asym-
metry -- the preceding context words have been con-
firmed by the user, but the following context words have
only been guessed or estimated. More generally, even
the preceding context words may be uncertain. When
there is uncertainty about some of the context words in
the current passage, the preferred embodiment will an-
alyze multiple alternate hypotheses for the current pas-
sage. The total estimated probability for any choice word
in a particular position will be the total probability as-
signed to that choice word in each hypothesis for the
current passage summed over all alternate hypotheses
for the current passage.
[0083] In Fig. 2. another embodiment of the present
invention is shown, incorporating the word recognition
system of the invention into a speech recognition sys-

tem 60. The system 60 can include a speech input de-
vice 62 for acquiring speech signals, an A/D converter
unit 64 for converting the acquired speech signals into
digital data signals, and a speech analysis unit 66, for
analyzing the speech signals and for recognizing, with
a certain degree of probability, the words that make up
the speech signals. Systems and methods for speech
analysis that collect and analyze portions of speech are
known and have been developed and described in pat-
ented publications by the assignee hereof. Such sys-
tems are described in U.S. Patent 4,866,778, "Interac-
tive Speech Recognition Apparatus", issued to James
K. Baker and assigned to the assignee hereof. These
and other speech recognition systems can be practiced
with the present invention without departing from the
scope thereof.
[0084] System 60 can detect words within portions of
speech signals and compare these detected words to
acoustic models of known words, or sequence of acous-
tic models of known words. The comparison leads to a
probability signal that indicates the certainty that the de-
tected word is substantially acoustically similar to the
word associated with the acoustic model. A high degree
of certainty indicates that the detected word has been
recognized as the word associated with the correspond-
ing acoustic model. The recognized word is presented
as a context word 36 in the current passage stored in
the data string memory 12. Alternatively, a low degree
of certainty indicates that the detected word has not
been confidently identified. This unrecognized word is
represented as the current word 38 in the data string
memory 12. The current word 38 is associated with a
list of choice words 20A-20E. The choice list 18 can
store the words 20 associated with the acoustic models
from the vocabulary memory 50 which are acoustically
similar to the current ambiguous word 38 being identi-
fied. Each choice word 20A-20E can have a correspond-
ing acoustic probability signal 68A-68E that represents
the degree of certainty that the word 20 associated with
the acoustic model is substantially representative of the
current word 38 being recognized. Additionally, the
probability signal 68A-68E can represent the acoustic
model probability adjusted by an n-gram probability, or
any suitable language model.
[0085] The speech recognition system 60 depicted in
Fig. 2 includes, in addition to the speech input device
62, the A/D converter 64 and the speech analysis unit
66, a data memory 12, a choice list generator 14, a word
list generator 16, a data processor 26, an optional ref-
erence database 40, and an optional monitor unit 44. As
illustrated in Fig. 2, the memory 12 can connect via a
transmission path to the speech analysis unit 66. The
memory 12 can receive analyzed speech data signals
from unit 66 that represent the voice signals spoken into
the input device 62. The analyzed speech data signals
can include context words 36 and current words 38. The
current words 38 can in this embodiment represent spo-
ken words that contain insufficient information for the
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analysis unit 66 to determine, or determine with a suffi-
cient level of confidence, a word model that can be as-
sociated with that word 38. As further illustrated by Fig.
2, the optional monitor 44 connects to the data memory
12 for displaying the data string of context words 36 and
current words 38 stored in the memory 12. The data
memory 12 can connect via a transmission path to a
computer interface 46 in the choice list generator 14.
The choice list generator 14 can contain choice list
memory 18, a processor 48 and a vocabulary memory
50.
[0086] The word list generator 16 can connect via a
transmission path to the choice list generator 14 and can
connect to an optional reference database 40 via a sec-
ond transmission path. The word list generator 16 can
have word list memories 22 each having storage ele-
ments 24 for storing a word.
[0087] The data processor 26 can connect via a trans-
mission path to the word list generator 16 and via a
transmission path to the data memory 12. The data
processor 26 can generate a probability signal 28 rep-
resentative of the likelihood that one of the choice words
20 substantially representative of the current ambigu-
ous word 38 and the memory 12. Optionally the data
processor 26 can generate a rank signal 30 represent-
ative of the probability as a function of the acoustic lan-
guage model and the context model that the choice word
is representative of the current word 38.
[0088] In the embodiment depicted in Fig. 2, the
choice list generator 14 can be a circuit card assembly
that couples via a computer bus interface to the data
string memory 12. As previously described with refer-
ence to Fig. 1, the choice list generator 14 can also in-
clude a computer interface element 46 for transmitting
data between the choice list generator 14 and the mem-
ory element 12 via the computer bus. In the depicted
embodiment the data memory 12 can store and transmit
to the choice list generator 14 information regarding the
acoustic characteristics of the current word 38. The
choice list generator 14 can include a processor unit 48
and a vocabulary memory 50 constructed to operate on
the acoustic characteristics of a word. The processor 48
and vocabulary memory 50 can be constructed accord-
ing to any of the known techniques for recognizing a
word from acoustic characteristics of a speech signal
and for storing an acoustic model of a spoken word or
sound.
[0089] The processor 48 can implement any of the
known techniques for selecting from a vocabulary of
word models, a set of word models or a sequence of
word models likely to represent an unknown or current
word. Such systems and methods are described in U.S.
Patent 5,027,406 titled "Method for Interactive Speech
Recognition and Training" and U.S. Patent 5,202,952.
titled "Large-vocabulary Continuous Speech Prefiltering
and Processing System", both of which are assigned to
the assignee hereof. For example, the present invention
can be practiced as part of a continuous speech recog-

nition system. such as the systems described in the
above-referenced U.S. Patent 5.202,952. As described
in greater detail therein. these systems can include a
stored vocabulary of word models. Utterances spoken
into the microphone are temporarily segmented, and at
least two non-successive segments are processed with
respect to the vocabulary. A subset of word models is
selected from the stored vocabulary based on predeter-
mined criteria. The subset of word models defines a list
of candidate words which are representative by a signal
generated by the system of the invention. The list of can-
didate words can be used as a list of choice words 20,
by the present invention. Accordingly, a continuous
speech recognition system employing the context rec-
ognition process of this invention represents multiple
operations of discrete speech recognition taking place
in parallel. For simplicity and clarity, only one operation
is described herein.
[0090] To generate the list of choice words 20 from a
continuous speech utterance, the invention, in one form,
generates a succession of frame data sets which begin
at a frame start time. Each of the frame data sets rep-
resents successive acoustic segments of utterances for
a specified frame period. The system also includes a
vocabulary, trained into the system by the operator,
which may be stored within the system as clusters. Each
cluster includes a plurality of word models which are
acoustically similar over a succession of frame periods.
Each word model includes nodes representing the prob-
ability distribution for the occurrence of a selected
acoustic segment from that word model in a segment of
the speech to be recognized.
[0091] The system generates a cluster score which
represents the likelihood whether the frames represent
words in that word cluster. Cluster sets having cluster
scores above a predetermined acoustic threshold are
removed from further consideration.
[0092] The remaining cluster sets are then unpacked
to identify the individual words from each identified clus-
ter. At this point, the system can generate a word score
for each unpacked word resulting from the first filter. The
word score can. in one practice, represent the sum of
the cluster score for the cluster from which the word was
unpacked, and a static language model score generated
by the above described method and system. This word
score is used to identify those words which are below a
second combined threshold to form a list of choice
words 20. Preferably, the system generates a list of the
best segmentation hypotheses, an N best list, and ap-
plies the context recognition scheme only to those hy-
potheses that have an acceptable likelihood of success.
The choice words generated by this embodiment can
represent phrases of one or more words. These choice
phrases represent candidate word sequences which
may represent the utterance being analyzed. Moreover,
in this embodiment, the current word being analyzed in
actually an utterance of speech which can represent one
or more words. The choice list 20 generated by the sys-
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tem is a list of phrases that is sent to the data processor
26 for analysis by the context model system and method
of the present invention. Additionally, the choice list gen-
erator 14 can incorporate along with these acoustic
model matching techniques, other techniques as were
described with reference to Fig. 1, including language
model techniques.
[0093] Each of the illustrated choice words 20A-20E
can be stored in the choice list memory 18 that can be
constructed as a data memory for storing electrical data
signals representative of machine-readable data. Pref-
erably yet optionally, each choice word 20 can be asso-
ciated with a probability signal 68, illustrated in Fig. 2 as
stored in the choice list memory 18 as signals 68A-68E.
The probability signals 68A-68E can represent the like-
lihood that the associated choice word 20A-20E is sub-
stantially representative of the current word 38 currently
being recognized. In one embodiment of the speech rec-
ognition system 60, the probability signal 68A-68E can
be generated as a function of the acoustic properties of
the current utterance 38 being analyzed and the acous-
tic properties of the word models stored in the vocabu-
lary 50. Such techniques for generating this probability
signal 68A-68E are described in the references cited
above.
[0094] The word list generator 16 can also be con-
structed as a circuit card assembly having a computer
interface for coupling via a computer bus to the choice
list generator 14. As described with reference to Fig. 1,
the word list generator 16 can include a processing el-
ement and can optionally connect to a reference data-
base 40. The word list generator 16 can select passages
from a reference source, and optionally generate con-
text words 24 for storing in the word list memories 22A-
22E. The word list generator 16 can access via a trans-
mission path the reference database 40 and can identify
information in the reference database 40 that relate to
the topic, theme, or subject of a choice word 20. The
word list generator 16 can select from this identified in-
formation, one or more words that can represent the
words 24A-24E. In the illustrated embodiment, the word
list generator 16 generates data to store in the word list
memories 22A-22E having one or more words 24. It will
be apparent to one of ordinary skill in the art that the
word list generator 16 can be modified to generate word
lists for only select choice words 20, and can be modified
to generate data for the word list memories 22 that store
a predetermined number of words 24 that have certain
characteristics. Such characteristics can include dis-
tance, in time, or word sequence, of the context word
24 from the choice word 20 in the database, or the
number of times the word 24 occurs within the reference
database 40 in relation to the associated choice word
20.
[0095] The reference database 40 can be an on-line
database that is accessed by the word list generator 16
on the fly. Such databases include the Grolier's Ency-
clopedia previously described. Additionally, the refer-

ence database 40 can be a dictionary, thesaurus, anto-
nym dictionary, medical dictionary, legal dictionary, sci-
entific and engineering dictionary, or other type of refer-
ence source. Preferably the database 40 is addressable
as a function of the choice word 20, however it should
be apparent to one of ordinary skill in the art that any
database can be readily indexed by word, for generating
a reference database 40 suitable for use with the
present invention. Such indexing programs include the
program ZY Index manufactured by the company ZY
Lab.
[0096] The data processor 26 connects via transmis-
sion paths to the memory element 12 and the choice list
generator 14, and generates as a function of the context
words in the memory element 12 and the passage words
24 in the word lists 22, a probability signal 28 represent-
ative of the likelihood that the choice word or phrase 20
substantially represents the utterance currently being
recognized. The data processor 26 as previously de-
scribed can be a processing unit of the type commonly
used for processing digital data signals. The processor
26 can include a processing unit and a program memory
for executing program instructions to operate the
processing unit to manipulate the data in memory ele-
ment 12 and the data stored in the word list memories
22A-22E. In one embodiment of the present invention,
the data processor 26 performs a matching function to
calculate the number of matched words between the
context words 36 and the stored word or phrase 24. The
relative frequency of matches between the context
words 36 and the passage words 24, indicates the rel-
ative likelihood that the choice word or phrase 20 asso-
ciated with the matched words 24, is substantially rep-
resentative of the current ambiguous word 38. In one
practice, the choice word 20 represents a phrase of one
or more words that may represent the utterance being
analyzed. The word list generator 16 can select relevant
passages from the reference source 40 for each word
in the choice phrase 20. The data processor 26 can
compare the context words 36 with all the passages for
all the words in a particular choice phrase, to determine
the likelihood that the choice phrase represents the ut-
terance being analyzed.
[0097] Alternatively and preferably, the probability
signal 28 and additional probability information are em-
ployed by the data processor 26 to generate a signal
that represents the overall likelihood that the choice
word 20 is substantially similar to the current ambiguous
word 38. In particular the data processor 26 can gener-
ate the signal as a function of the probability signal 28
and the probability signal 68. In one practice, a tuning
procedure is employed to develop a set of weighted co-
efficients that the data processor 26 employs to combine
the signals 28 and 68 and generate a combined signal
that represents the likelihood that the associated choice
word 20 represents the current word. Such a combined
signal takes into consideration the acoustic character-
istics of the current ambiguous word 38 and the context
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characteristics of the current ambiguous word 38. The
data processor 26 can have a program memory that in-
cludes program instructions for generating the probabil-
ity signal as a function of the two probability signals 28
and 68. Techniques for generating the probability signal
given two constraints, the probability signal 28 and the
probability signal 68 are well known in the field of math-
ematics and any of the techniques capable of generat-
ing a probability signal given a set of constraints, includ-
ing the maximum entropy technique, can be practiced
with the present invention without departing from the
scope thereof. The processor 26 employs the probability
signal to generate the rank signal 30.
[0098] Fig. 3 depicts an alternative embodiment of the
invention that is a word recognition system 76 which in-
cludes the speech input device 62, an A/D converter 64
and the speech analysis unit 66 depicted in Fig. 1. Ad-
ditionally, an optional monitor 44 connects to a data
memory 78 and can display the context words 36 and
the current words 38 stored in the memory 78. The sys-
tem 76 further includes a choice list generator 14 that
includes a choice list memory 18 for storing choice
words 20A-20E and for optionally storing a probability
signal 68A-68E. The choice list generator 14 further in-
cludes the computer interface 46, a processing unit 48
and a vocabulary memory 50. System 76 further in-
cludes a word list generator 80 that has word list mem-
ories 22A-22E for storing words 24. The word list gen-
erator 80 connects to an optional reference database
40, connects to the memory 78 and connects to a data
processor 82. The data processor 82 connects to the
memory 78 and generates probability signals 28A-28E
and optionally 30 for each choice word 20 generated by
the choice list generator 14.
[0099] In the illustrated embodiment the memory ele-
ment 78 connects via a transmission path to the speech
analysis unit 68 and a via transmission path to the op-
tional monitor 44. As illustrated in Fig. 3, the memory
element 78 includes storage elements 84 that store for
each context word 36 a list of words 86. As further illus-
trated by Fig. 3 the memory element 78 connects via
transmission paths to the list generator 80. In the em-
bodiment depicted, the word list generator 80 generates
for each context word 36, as previously described, list
of passage words 86 that can be stored in the memory
element 84 associated with a particular context word 36.
In a preferred embodiment of the invention the memory
element 78 is a digital data random access memory for
electronically addressably reading, writing and storing
data. The memory element 78 can be a sequential mem-
ory having a first memory register bank for storing the
context word 36 and having a second register bank 84
for storing the list of passage words 86 associated with
the context word 36 in the first register bank. The mem-
ory element 78 can have a computer interface for con-
necting to a computer bus and for transmitting informa-
tion to the computer interface 46 of the choice list gen-
erator 14.

[0100] The choice list generator 14 can be construct-
ed as previously described with reference to Figs 1 and
2, for generating a list of choice words 20A-20E that can
be stored in choice list memory 18. The choice list gen-
erator 14 can use language models, including the long
context model, uni-gram, bi-gram, tri-gram and special
language models as well as acoustic model matching,
for selecting from the vocabulary memory 50 the choice
words 20A-20E. Additionally the processor element 48
of choice list generator 14 can generate a probability sig-
nal 68A-68E representative of the likelihood that the
choice word is substantially similar to the current ambig-
uous word 38 being recognized. The processor element
48 of choice list generator 14 can generate the signals
68A-68E as a function of the acoustic model character-
istics, language model characteristics, or combinations
of both, according to known techniques in the art of prob-
ability statistics and word recognition.
[0101] The word list generator 80 connects via a
transmission path, such as a computer interface, to the
memory element 78 and optionally connects via a trans-
mission path to the reference database 40. The word
list generator 80 can operate as previously described to
select words 24 for one or more of the choice words 20A-
20E and for storing these words in the word list memo-
ries 22, each associated with a respective form of the
choice word 20A-20E.
[0102] The data processor 82 can include a process-
ing element, such as a conventional data processing
unit for processing digital data signals, that can generate
probability signals 28A-28E as a function of the context
words 36, the list of passage words 86 and passage
words 24. In one embodiment of the present invention,
the data processor 82 generates the probability signals
28A-28E by comparing the occurrence of passage
words 24 within the data string that includes the context
words 36 and the associated expanded list of context
words 86. In one embodiment, the data processor gen-
erates a passage count signal, for each choice word,
that represents the number of passages of context
words that include that choice word. The passge count
can be employed by the data processor as a wieghting
factor for generating the correlation signal. Other sys-
tems and methods for generating the probability signals
28A-28E can be practiced with the invention without de-
parting from the scope thereof. As explained with refer-
ence to Fig. 2 the data processor 82 optionally can gen-
erate a rank signal 30 that represents the likelihood, as
a function of the context matching and acoustic model
matching that a choice word 20 is substantially similar
to the current word 38 currently being recognized.
[0103] In one alternative embodiment of the system
depicted in Figure 3, a machine translation unit, as pre-
viously described, provides for each choice word 20 a
list of passage words in a second language. Further, a
machine translation unit, as previously described, pro-
vides for each context word, a list of passage words 86
in the second language. The data processor 26 can then
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perform the comparison by comparing passage words
which are recorded in the second language.
[0104] Fig. 4 illustrates a further alternative embodi-
ment of the present invention. The system 140 depicted
in Fig. 4 is similar to the system 76 depicted in Fig. 3,
however, the system 140 of Fig. 4 includes a word list
generator 142 that connects via transmission paths to
the memory element 78 and that generates for each
context word 36 in the memory element 78, a list of
words that can represent the semantic profile of the con-
text word 36. The expanded list of context words 86 can
be stored in the memory elements 84 for use by the data
processor element 144 that includes a processing ele-
ment such as a conventional data processing unit for
processing digital data signals and that is adapted to
generate probability signals 28A-28E as a function of
the known words 36, the list of words 86 and the choice
words 20A-E.
[0105] As depicted by Fig. 4, the system 140 provides
a word recognition system that employs context models
of the context words 36 in a data string to select one of
the choice words 20A-20E generated by the choice list
generator 14. The data processor element 144 can in-
clude a program element that correlates the list of con-
text words 86 with the choice words 20A-20E to select
the proper choice for the current ambiguous word 38.
As described above, the correlation between the words
86 and the choice words 20A- 20E can include a heu-
ristic process that selects a choice word 20A-20E by
identifying occurrences of the selected choice word
within one or more of the lists of words 86. Other tech-
niques for selecting one of the choice words 20A-20E
can be practiced with the present invention without de-
parting from the scope thereof.
[0106] Fig. 5 illustrates an alternative embodiment of
the invention. Fig. 5 illustrates a database search sys-
tem 90 that includes a data memory 92 for storing key
words 94, a word list generator 96 for generating and
storing in word list memory 98, words 100, and further
includes a data processor 102 for searching a database
104 having a library of documents 106 wherein each
document has optionally associated with it memory 108
for storing a probability signal. The system 90 further
includes a document selection unit 110 for generating a
file 112 of documents 114 having text 116 related to the
keyword 94 or the context words 100.
[0107] The keyword memory 92 depicted in Fig. 5 can
be a conventional digital data random access memory
for storing the keywords 94 as electronic digital data sig-
nals. The keywords 94 can represent words, phrases,
numbers and punctuation marks or any other symbol
suitable for expressing an idea, action or object. Key-
words 94 can be entered into data memory 92 according
to any conventional methods or storing information in a
data memory, such as by keyboard data entry or by
speech recognition. Each keyword 94 is a known word
having a known association with a word model stored
in a word vocabulary employed by the system 90.

[0108] As illustrated in Fig. 5 the word list generator
96 connects via a transmission path to the data memory
92. The word list generator 96 receives keywords 94
from data memory 92 and generates for each keyword
94 a list of words 100 that are stored in word list mem-
ories 98. The word list generator 96 can include a
processing unit in a vocabulary memory (not shown) as
previously described with reference to Fig. 1. The word
list generator 96 can connect via transmission path to
an optional reference database 40. As previously de-
scribed, the word list generator 96 can access the ref-
erence database 40 to select from information stored in
the database 40, and related to a respective one of the
keywords 94, a list of passage words 100. As described
with reference to the earlier embodiments of the inven-
tion, the word list generator 96 can select passage
words 100 as a function of the proximity of the passage
word 100 to the keyword 94 within the reference source
40, as a function of the rate of occurrence of the passage
word 100 within the information or related to the keyword
94, as a function of the relative position of the passage
word 100, such as a topic sentence, or as a combination
of these methods. Other methods for selecting the pas-
sage words 100 from the reference database 40 can be
practiced with the present invention without departing
from the scope thereof.
[0109] The data processor 102 connects via a trans-
mission path to the word list generator 96. The data
processor 102 can be a conventional digital data
processing unit for manipulating digital data signals rep-
resentative of information. The data processor 102 can
further include a program memory for storing a se-
quence of program instructions and a processing unit
for operating according to the program instructions in
the program memory. As illustrated in Fig. 5 the data
processor 102 connects via a transmission path to the
document library 104. The data processor 102 can
search the content of the documents 106 stored in li-
brary 104 and generate for each document 106 a prob-
ability signal 108 that the related document 106 contains
information related to the keywords 94. Preferably the
data processor 102 is of the type capable of performing
Boolean searches. Such systems are known in the art
of database searching, and any such system can be
practiced with the present invention without departing
from the scope thereof.
[0110] As illustrated in Fig. 5 the system 90 further
includes a document selector 110 that selects one or
more documents 106 from the library 104. The selector
110 connects via data pathway to the library 104 and to
the file 112 for storing in the file 112 a set of documents
114 likely to obtain information related to the keywords
94. In one embodiment of the invention the selector 110
contains a processing unit having a user selected
threshold signal stored in memory. The user selected
threshold represents a confidence value a probability
signal stored in elements 108. The selector 110 can se-
lect any document 106 that has an associated probabil-
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ity signal 108 greater than the confidence signal stored
in the memory of the selector unit 110.

Claims

1. A method for ascertaining an ambiguous word (38)
that occurs in a data string which includes at least
one context word (36), comprising the steps of

generating a list of one or more choice words
(20) to represent choices for the ambiguous
word,
providing a reference source (40) having one
or more passages (22), each passage (22) in-
cluding a relevance indicator and a series of
passage words (24) associated with the rele-
vance indicator,
selecting, as a function of one of said choice
words (20) and said relevance indicators, at
least one of said passages (22) from said ref-
erence source (40),
generating a correlation signal (32), as a func-
tion of said selected passage (22), and at least
one of said context words (36) to represent the
likelihood that said choice word (20) is a match
for the ambiguous word (38), and
selecting, as a function of said correlation sig-
nal (32), at least one of said choice words (20)
to represent the ambiguous word (38) being
identified.

2. The method of claim 1 wherein said step of select-
ing passages includes the steps of

selecting a choice word (20) in a first language,
translating said selected choice word (20) into
a second language,
accessing a reference source (40) comprising
information recorded in the second language
and selecting said passages (22) therefrom,
and
translating said selected passages (22) into the
first language.

3. The method of claim 1 wherein the step of selecting
passages (22) from a reference source (40) in-
cludes the step of comparing the choice word (20)
with the relevance indicators and selecting passag-
es (22) having a relevance indicator that contains a
word substantially matching the choice word (20).

4. The method of claim 1 wherein the step of generat-
ing said correlation signal (32) includes the steps of

determining, for each choice word (20), a word
count representative of the number of distinct
words in the associated passages (22) that

match with one of the context words (36) in the
data string and
generating said correlation signal (32) as a
function of said word count.

5. The method of claim 1 wherein said step of gener-
ating said correlation signal (32) includes the step
of adjusting said correlation signal (32) as a function
of a word count signal representative of the number
of words separating a matching context word (36)
from the ambiguous word (38) being recognised.

6. The method of claim 1 wherein the step of generat-
ing the correlation signal (32) includes the step of
comparing the selected passages (22) with the con-
text words (36) to detect a matching n-gram.

7. A method for ascertaining an ambiguous word (38)
that occurs in a data string that includes one or more
context words (36), comprising the steps of

generating a list of one or more choice words
(20) to represent choices for the ambiguous
word (38),
providing a reference source (40) having one
or more passages (22) each of which includes
a relevance indicator and a series of passage
words (24) associated with the relevance indi-
cator,
selecting, as a function of said relevance indi-
cator and said context words (36), at least one
passage (22) from said reference source (40)
for at least one of said context words,
generating a correlation signal (32) for each of
said choice words (20) as a function of said pas-
sages (22) and said choice words (20), to rep-
resent the likelihood that a respective choice
word (20) is a match for the ambiguous word
(38), and
selecting, as a function of said correlation sig-
nal (32), at least one of said choice words (20)
to represent said ambiguous word (38).

8. The method of claim 1 or 7 wherein said step of gen-
erating said correlation signal (32) includes the fur-
ther step of generating a list of passage words (24)
representative of one or more of the content words
in said passage (22).

9. The method of claim 7 wherein said step of select-
ing one or more passages (22) includes the steps of

selecting a context word (36) in a first language,
translating said selected context word (36) into
a second language,
accessing a reference source (40) comprising
information recorded in the second language
and selecting said one or more passages (22)
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therefrom, and
translating said selected passages (22) into the
first language.

10. The method of claim 7 wherein the step of selecting
passages (22) from a reference source (40) in-
cludes the step of comparing the context word (36)
with the relevance indicators and selecting passag-
es (22) having a relevance indicator that contains a
word substantially matching the context word (36).

11. The method of claim 7 wherein the step of generat-
ing said correlation signal (32) includes the steps of

determining, for each choice word (20), a pas-
sage count representative of the number of
context words (36) having a passage (22) that
includes a word (24) matching the choice word
(20) and
generating said correlation signal (32) as a
function of said passage count.

12. The method of claim 11 wherein said step of gener-
ating said correlation signal (32) includes the further
steps of

determining a frequency count for each choice
word (20) representative of the number of times
the choice word (20) occurs in the passages
(22), and
generating said correlation signal (32) as func-
tion of said passage count weighted by said fre-
quency count.

13. The method of claim 7 wherein the step of generat-
ing said correlation signal (32) includes the step of
adjusting said correlation signal (32) as a function
of a word count signal representative of the number
of words separating the ambiguous word (38) from
a context word (36) having a passage (22) that con-
tains a word (24) matching the choice word (20).

14. A method for ascertaining an ambiguous word (38)
that occurs in a data string which includes one or
more context words (36), comprising the steps of

generating a list of one or more choice words
(20) to represent choices for said ambiguous
word (38),
providing a reference source (40) having one
or more passages (22) that include a relevance
indicator and a series of passage words (24)
associated with the relevance indicator,
comparing a respective one of said choice
words (20) with said relevance indicators to se-
lect one or more of said passages (22) from
said reference source (40),
comparing one of said context words (36) with

said relevance indicators to select one or more
of said passages (22) from said reference
source (40), and
generating a correlation signal (32) for said re-
spective choice word (20) by correlating said
passages of said context words (36) with said
passages of said respective choice word (20),
to represent the likelihood that said choice word
(20) is a match for the ambiguous word (38).

15. The method of any one of claims 1, 7 and 14 for use
with a continuous speech recognition system (60),
wherein said step of generating said list (18) of
choice words (20) includes the steps of

comparing select characteristics of a portion of
speech to one or more word models each being
representative of a word in a vocabulary (50),
and
selecting, as a function of said comparison, a
subset of said words from said vocabulary.

16. The method of any one of claims 1, 7 and 14 where-
in said reference source (40) comprises a dictionary
or an encyclopaedia.

17. The method of claim 14 wherein the step of select-
ing passages (22) from a reference source (40) in-
cludes the steps of

comparing the choice word (20) with the rele-
vance indicators, and selecting passages (22)
having a relevance indicator that contains a
word (24) substantially matching the choice
word (20), and
comparing one of the context words (36) with
the relevance indicators, and selecting passag-
es (22) associated with a relevance indicator
that substantially matches the context word
(36).

18. The method of claim 14 wherein said step of select-
ing passages (22) includes the steps of

selecting a choice word (20) and a context word
(36), each being in a first language,
translating said selected choice word (20) and
said context word (36) into a second language,
accessing a reference source (40) comprising
information recorded in the second language
and selecting said one or more passages (22)
therefrom, and
generating said correlation signal (32) as a
function of said selected passages (22) record-
ed in the second language.

19. The method of claim 14 wherein the step of gener-
ating said correlation signal (32) includes the steps
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of

determining for each choice word (20), a word
count representative of the number of distinct
words in the choice word passage that occur
within a passage associated with one of the
context words (36) and
generating said correlation signal (32) as a
function of said word count.

20. The method of claim 4 or 19 wherein said step of
generating said correlation signal (32) includes the
further steps of

determining a frequency count for each pas-
sage word (24) representative of the number of
times the passage word (24) occurs in a pas-
sage (22), and
generating said correlation signal (32) as func-
tion of said word count weighted by said fre-
quency count.

21. The method of any one of claims 1, 7 and 14 where-
in said step of generating a correlation signal (32)
includes the further steps of

generating an occurrence signal for each of
said choice words (20) as a function of an n-
gram language model and one or more of said
context words (36) to represent the likelihood
that said choice word (20) would be selected
from a set of vocabulary words, and
combining said occurrence signal with said cor-
relation signal (32) to adjust said correlation
signal (32) as a function of said likelihood of oc-
currence for said choice word.

22. The method of claim 14 wherein said step of gen-
erating said correlation signal (32) includes the step
of adjusting said correlation signal (32) as a function
of a word count signal representative of the number
of words separating one of the context words (36)
from the ambiguous word (38) being recognised.

23. The method of claim 14 wherein the step of gener-
ating the correlation signal (32) includes the step of
comparing the selected passages (22) associated
with a context word (36) and the selected passages
(22) associated with a choice word (20) to detect a
matching n-gram.

24. An apparatus for recognising an ambiguous word
(38) that occurs in a data string which includes at
least one context word (36), comprising

means for providing a list of one or more choice
words (20) to represent choices for said ambig-
uous word (38),

means for accessing a reference source (40)
having one or more passages (22), each pas-
sage including a relevance indicator and a se-
ries of passage words (24) associated with the
relevance indicator, to select as a function of
one of said choice words (20) and said rele-
vance indicators, at least one of said passages
(22) from said reference source (40),
means for generating a correlation signal (32)
as a function of said selected passage (22), and
at least one of said context words (36) to rep-
resent the likelihood that said choice word (20)
is a match for said ambiguous word (38), and
means for selecting, as a function of said cor-
relation signal (32), at least one of said choice
words (20) to represent said ambiguous word
(38).

25. The apparatus of claim 24 wherein said means for
accessing a reference source (40) comprises
means for selecting one or more of said passage
words (24) from an electronically addressable ref-
erence source (40) having information related to
said selected choice word (20).

26. The apparatus of claim 24 wherein said choice word
(20) is in a first language and said reference source
(40) contains passages (22) in a second language,
further including means for translating said selected
choice word (20) into the second language to pro-
vide a list of passage words (24) in the second lan-
guage.

27. An apparatus that employs context for recognising
an ambiguous word (38) that occurs in a data string
which includes one or more context words (36),
comprising

means for selecting a list of one or more choice
words (20) to represent choices for said ambig-
uous word (38),
means for accessing a reference source (40),
having one or more passages (22), each pas-
sage (22) including a relevance indicator and a
series of words associated with the relevance
indicator, to provide a list of passage words (24)
having a known association with said selected
one or more choice words (20), and
means for selecting, as a function of each rel-
evance indicator, at least one of said choice
words (20) to represent said ambiguous word
(38).

28. An apparatus for recognising an ambiguous word
(38) that occurs in a data string which includes at
least one context word (36), comprising

means for providing a list of one or more choice
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words (20) to represent choices for said ambig-
uous word (38),
means for accessing a reference source (40),
having one or more passages (22), each pas-
sage including a relevance indicator and a se-
ries of passage words (24) associated with the
relevance indicator, to select as a function of
one of said context words (36) and said rele-
vance indicators, at least one of said passages
(22) from said reference source (40),
means for generating a correlation signal (32)
as a function of said selected passage (22), and
at least one of said context words (36), to rep-
resent the likelihood that said choice word (20)
is a match for said ambiguous word (38), and
means for selecting, as a function of said cor-
relation signal (32), at least one of said choice
words (20) to represent said ambiguous word
(38).

Patentansprüche

1. Verfahren zum Ermitteln eines mehrdeutigen Worts
(38), das in einer Datenfolge auftritt, die mindestens
ein Kontextwort (36) enthält, mit folgenden Schrit-
ten:

Erzeugen einer Liste von einem oder mehreren
Auswahlwörtern (20), die Wahlmöglichkeiten
für das mehrdeutige Wort darstellen,
Bereitstellen einer Referenz (40) mit einer oder
mehreren Passagen (22), wobei jede Passage
(22) einen Relevanzindikator und eine Folge
von Passagenwörtern (24) enthält, die mit dem
Relevanzindikator zusammenhängen,
Auswählen mindestens einer Passage (22) aus
der Referenz (40), als Funktion eines der Aus-
wahlwörter (20) und des Relevanzindikators
Erzeugen eines Korrelationssignals (32), als
Funktion der ausgewählten Passage (22) und
mindestens eines der Kontextwörter (36), um
die Wahrscheinlichkeit, daß das Auswahlwort
(20) mit dem mehrdeutigen Wort (38) überein-
stimmt, darzustellen, und
Auswählen mindestens eines der Auswahlwör-
ter (20), als Funktion des Korrelationssignals
(32), um das erkannte mehrdeutige Wort (38)
darzustellen.

2. Verfahren nach Anspruch 1, wobei der Schritt zum
Auswählen der Passage die Schritte enthält:

Auswählen eines Auswahlworts (20) in einer
ersten Sprache,
Übersetzen des gewählten Auswahlworts (20)
in eine zweite Sprache,
Zugreifen auf eine Referenz (40), die Informa-

tionen umfaßt, die in der zweiten Sprache auf-
gezeichnet sind, und Auswählen der Passagen
(22) daraus, und
Übersetzen der ausgewählten Passage (22) in
die erste Sprache.

3. Verfahren nach Anspruch 1, wobei der Schritt zum
Auswählen von Passagen (22) aus einer Referenz
(40) den Schritt einschließt:

Vergleichen des Auswahlwortes (20) mit den
Relevanzindikatoren und Auswählen von Passa-
gen (22), die einen Relevanzindikator haben, der
ein im wesentlichen mit dem Auswahlwort (20)
übereinstimmendes Wort enthält.

4. Verfahren nach Anspruch 1, wobei der Schritt des
Erzeugens des Korrelationssignals (32) die Schritte
einschließt:

Bestimmen einer Wortzahl für jedes Auswahl-
wort (20), die die Anzahl von verschiedenen
Wörtern in den zugehörigen Passagen (22)
darstellt, die mit einem der Kontextwörter (36)
in der Datenfolge übereinstimmen, und
Erzeugen des Korrelationssignals als Funktion
dieser Wortzahl.

5. Verfahren nach Anspruch 1 , wobei der Schritt des
Erzeugens des Korrelationssignals (32) den Schritt
einschließt:

Anpassen des Korrelationssignals (32) als
Funktion eines Wortzahlsignals, das die Anzahl der
Wörter darstellt, die ein übereinstimmendes Kon-
textwort (36) vom erkannten mehrdeutigen Wort
(38) trennen.

6. Verfahren nach Anspruch 1, wobei der Schritt des
Erzeugens des Korrelationssignals (32) den Schritt
einschließt:

Vergleichen der ausgewählten Passage (22)
mit den Kontextwörtern (36) um ein Übereinstim-
mungs-n-Gram zu erkennen.

7. Verfahren zum Ermitteln eines mehrdeutigen Wor-
tes (38), das in einer Datenfolge auftritt, die ein oder
mehrere Kontextwörter (36) enthält, mit folgenden
Schritten:

Erzeugen einer Liste von einem oder mehreren
Auswahlwörtern (20), die Wahlmöglichkeiten
für das mehrdeutige Wort (38) darstellen,
Bereitstellen einer Referenz (40) mit einer oder
mehreren Passagen (22), deren jede einen Re-
levanzindikator und eine Folge von Passagen-
wörtern (24) enthält, die mit dem Relevanzindi-
kator zusammenhängen,
Auswählen, als Funktion des Relevanzindika-
tors und der Kontextwörter (36), mindestens ei-
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ner Passage (22) aus der Referenz (40) für
mindestens eines der Kontextwörter,
Erzeugen eines Korrelationssignals (22) für je-
des der Auswahlwörter (20) als Funktion der
Passagen (22) und der Auswahlwörter (20), um
die Wahrscheinlichkeit darzustellen, daß ein
bestimmtes Auswahlwort (20) mit dem mehr-
deutigen Wort (38) übereinstimmt, und
Auswählen mindestens eines der Auswahlwör-
ter (20), als Funktion des Korrelationssignals
(32), um das mehrdeutige Wort (38) darzustel-
len.

8. Verfahren nach Anspruch 1 oder 7, wobei der
Schritt des Erzeugens des Korrelationssignals (32)
ferner den Schritt einschließt:

Erzeugen einer Liste von Passagenwörtern
(24), die repräsentativ für ein oder mehrere in der
Passage (22) enthaltene Wörter ist.

9. Verfahren nach Anspruch 7, wobei der Schritt des
Auswählens einer oder mehrerer Passagen (22)
den Schritt einschließt:

Auswählen eines Kontextwortes (36) in einer
ersten Sprache,
Übersetzen des ausgewählten Kontextwortes
(36) in eine zweite Sprache,
Zugreifen auf eine Referenz (40), in der Infor-
mationen in der zweiten Sprache aufgezeich-
net sind, und Auswählen einer oder mehrerer
Passagen (22) daraus, und
Übersetzen der ausgewählten Passage (22) in
die erste Sprache.

10. Verfahren nach Anspruch 7, wobei der Schritt des
Auswählens von Passagen (22) aus einer Referenz
(40) den Schritt einschließt:

Vergleichen des Kontextwortes (36) mit ei-
nem Relevanzindikator und Auswählen von Passa-
gen (22), die einen Relevanzindikator haben, der
ein im wesentlichen mit dem Kontextwort (36) über-
einstimmendes Wort enthält.

11. Verfahren nach Anspruch 7, wobei der Schritt des
Erzeugens des Korrelationssignals (32) den Schritt
einschließt:

Bestimmen einer Passagenzählung für jedes
Auswahlwort (20), die die Anzahl der Kontext-
wörter (36) mit einer Passage (22) darstellt, die
ein mit dem Auswahlwort (20) übereinstimmen-
des Wort (24) enthält, und
Erzeugen des Korrelationssignals (32) als
Funktion der Passagenzählung.

12. Verfahren nach Anspruch 11, wobei der Schritt des
Erzeugens des Korrelationssignals (32) den weite-

ren Schritt einschließt:

Bestimmen einer Häufigkeitszählung für jedes
Auswahlwort (20), die darstellt, wie oft ein Aus-
wahlwort (20) in der Passage (22) auftritt, und
Erzeugen des Korrelationssignals (32) als
Funktion der Passagenzählung, die entspre-
chend der Häufigkeitszählung gewichtet ist.

13. Verfahren nach Anspruch 7, wobei der Schritt des
Erzeugens des Korrelationssignals (32) den Schritt
einschließt:

Anpassen des Korrelationssignals (32) als
Funktion eines Wortzahlsignals, das der Anzahl der
Wörter entspricht, die das mehrdeutige Wort (38)
von einem Kontextwort (36) mit einer Passage (22)
trennen, die ein mit dem Auswahlwort (20) überein-
stimmendes Wort (24) enthält.

14. Verfahren zum Ermitteln eines mehrdeutigen Wor-
tes (38), das in einer Datenfolge auftritt, die ein oder
mehrere Kontextwörter (36) enthält, mit folgenden
Schritten:

Erzeugen einer Liste eines oder mehrerer Aus-
wahlwörter (20), die Auswahlmöglichkeiten für
das mehrdeutige Wort (38) darstellen,
Bereitstellen einer Referenz (40) mit einer oder
mehreren Passagen (22), die einen Relevan-
zindikator und eine Folge von Passagenwör-
tern (24) enthalten, die mit dem Relevanzindi-
kator zusammenhängen,
Vergleichen eines bestimmten Auswahlworts
(20) mit den Relevanzindikatoren, um eine oder
mehrere der Passagen (22) aus der Referenz
(40) auszuwählen,
Vergleichen eines der Kontextwörter (36) mit
den Relevanzindikatoren, um eine oder mehre-
re Passagen (22) aus der Referenz (40) aus-
zuwählen, und
Erzeugen eines Korrelationssignals (32) für
das jeweilige Auswahlwort (20), in dem die
Passagen der Kontextwörter (36) zu den Pas-
sagen des jeweiligen Auswahlworts (20) in Kor-
relation zueinander gesetzt werden, um die
Wahrscheinlichkeit darzustellen, daß das Aus-
wahlwort (20) mit dem mehrdeutigen Wort (38)
übereinstimmt.

15. Verfahren nach einem der Ansprüche 1, 7 und 14
zur Verwendung in einem System (60) zur kontinu-
ierlichen Spracherkennung, wobei der Schritt des
Erzeugens der Liste (18) von Auswahlwörtern (20)
die Schritte enthält:

Vergleichen der Auswahlcharakteristika eines
Sprachabschnitts mit einem oder mehreren
Wortmodellen, die jeweils ein Wort aus einem
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Wortschatz (50) darstellen, und
Auswählen einer Untergruppe von den Worten
aus dem Wortschatz, als Funktion des Ver-
gleichs.

16. Verfahren nach einem der Ansprüche 1, 7 und 14,
wobei die Referenz (40) ein Wörterbuch oder eine
Enzyklopädie umfaßt.

17. Verfahren nach Anspruch 14, wobei der Schritt des
Auswählens von Passagen (22) aus einer Referenz
(40) die Schritte einschließt:

Vergleichen des Auswahlwortes (20) mit den
Relevanzindikatoren, und Auswählen von Pas-
sagen (22) mit einem Relevanzindikator, der
ein im wesentlichen mit dem Auswahlwort (20)
übereinstimmendes Wort (24) enthält, und
Vergleichen eines der Kontextwörter (36) mit
den Relevanzindikatoren und Auswählen von
Passagen (22), die mit einem im wesentlichen
mit dem Kontextwort (36) übereinstimmenden
Relevanzindikator zusammenhängen.

18. Verfahren nach Anspruch 14, wobei der Schritt des
Auswählens der Passagen (22) die Schritte ein-
schließt:

Auswählen eines Auswahlwortes (20) und ei-
nes Kontextworts (36), jeweils in einer ersten
Sprache,
Übersetzen des ausgewählten Auswahlwortes
(20) und des Kontextwortes (36) in eine zweite
Sprache,
Zugreifen auf eine Referenz (40), in der Infor-
mationen in einer zweiten Sprache aufgezeich-
net sind und Auswählen einer oder mehrerer
Passagen (22) daraus, und
Erzeugen des Korrelationssignals (32) als
Funktion der ausgewählten, in der zweiten
Sprache aufgezeichneten Passagen (22).

19. Verfahren nach Anspruch 14, wobei der Schritt des
Erzeugens des Korrelationssignals (32) den Schritt
einschließt:

Bestimmen einer Wortzahl für jedes Auswahl-
wort (20), die die Anzahl unterschiedlicher Wör-
ter in der Auswahlwortpassage darstellt, die in
der Passage in Verbindung mit einem der Kon-
textwörter (36) auftreten, und
Erzeugen des Korrelationssignals (32) als
Funktion der Wortzahl.

20. Verfahren nach Anspruch 4 oder 19, wobei der
Schritt des Erzeugens des Korrelationssignals (32)
ferner die Schritte einschließt:

Bestimmen einer Frequenzzahl für jedes Pas-

sagenwort (24), die darstellt, wie oft das Passagen-
wort (24) in einer Passage (22) vorkommt, und Er-
zeugen des Korrelationssignals (32) als Funktion
der entsprechend der Frequenzzahl gewichteten
Wortzahl.

21. Verfahren nach einem der Ansprüche 1, 7 und 14,
wobei der Schritt des Erzeugens eines Korrelati-
onssignals (32) ferner die Schritte einschließt:

Erzeugen eines Vorkommens-Signals für jedes
der Auswahlwörter (20) als Funktion eines n-
Gram-Sprachmodells und eines oder mehrerer
der Kontextwörter (36), um die Wahrscheinlich-
keit darzustellen, daß das Auswahlwort (20)
aus einer Gruppe von Wortschatzwörtern aus-
gewählt wird, und
Kombinieren des Vorkommens-Signals mit
dem Korrelationssignal (32), um das Korrelati-
onssignal (32) als Funktion der Vorkommens-
Wahrscheinlichkeit des Auswahlworts anzu-
passen.

22. Verfahren nach Anspruch 14, wobei der Schritt des
Erzeugens des Korrelationssignals (32) den Schritt
einschließt:

Anpassen des Korrelationssignals (32) als
Funktion eines Wortzahlsignals, das die Anzahl der
Wörter darstellt, die eines der Kontextwörter (36)
von dem erkannten mehrdeutigen Wort (38) tren-
nen.

23. Verfahren nach Anspruch 14, wobei der Schritt des
Erzeugens des Korrelationssignals (32) den Schritt
einschließt:

Vergleichen der ausgewählten Passagen
(22), die mit einem Kontextwort (36) zusammen-
hängen, und der ausgewählten Passagen (22), die
mit einem Auswahlwort (20) zusammenhängen, um
ein übereinstimmendes n-Gram zu erkennen.

24. Vorrichtung zum Erkennen eines mehrdeutigen
Wortes (38), das in einer Datenfolge auftritt, die
mindestens ein Kontextwort (36) enthält, umfas-
send:

eine Einrichtung zum Bereitstellen einer Liste
eines oder mehrerer Auswahlwörter (20), die
Auswahlmöglichkeiten für das mehrdeutige
Wort (38) darstellen,
eine Einrichtung zum Zugreifen auf eine Refe-
renz (40) mit einer oder mehreren Passagen
(22), wobei jede Passage einen Relevanzindi-
kator und eine Folge von Passagenwörtern
(24) enthält, die mit dem Relevanzindikator zu-
sammenhängen, um mindestens eine der Pas-
sagen (22), als Funktion eines der Auswahl-
wörter (20) und der Relevanzindikatoren, aus
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der Referenz (40) auszuwählen,
eine Einrichtung zum Erzeugen eines Korrela-
tionssignals (32) als Funktion der ausgewähl-
ten Passage (22) und mindestens eines der
Kontextwörter (36), um die Wahrscheinlichkeit
darzustellen, daß das Auswahlwort (20) mit
dem mehrdeutigen Wort (38) übereinstimmt,
und
eine Einrichtung zum Auswählen mindestens
eines der Auswahlwörter (20) als Funktion des
Korrelationssignals (32), um das mehrdeutige
Wort (38) darzustellen.

25. Vorrichtung nach Anspruch 24, wobei die Einrich-
tung zum Zugreifen auf eine Referenz (40) eine Ein-
richtung zum Auswählen eines oder mehrerer Pas-
sagenwörter (24) aus einer elektronisch adressier-
baren Referenz (40) umfaßt, die Information zum
ausgewählten Auswahlwort (20) enthält.

26. Vorrichtung nach Anspruch 24, wobei das Auswahl-
wort (20) in einer ersten Sprache vorkommt, und die
Referenz (40) Passagen (22) in einer zweiten Spra-
che enthält und zusätzlich eine Einrichtung zum
Übersetzen des ausgewählten Auswahlwortes (20)
in die zweite Sprache aufweist, um eine Liste von
Passagenwörtern (24) in der zweiten Sprache be-
reitzustellen.

27. Vorrichtung, die zum Erkennen eines mehrdeutigen
Wortes (38) Kontext verwendet, wobei das mehr-
deutige Wort (38) in einer ein oder mehrere Kon-
textwörter (36) enthaltenden Datenfolge auftritt,
umfassend:

eine Einrichtung zum Auswählen einer Liste ei-
nes oder mehrerer Auswahlwörter (20), die die
Wahlmöglichkeiten für das mehrdeutige Wort
(36) darstellt,
eine Einrichtung zum Zugreifen auf eine Refe-
renz (40), die eine oder mehrere Passagen (22)
enthält, wobei jede Passage (22) einen Rele-
vanzindikator und eine mit dem Relevanzindi-
kator zusammenhängende Wortfolge enthält,
um eine Liste von Passagenwörtern (24) mit ei-
nem bekannten Zusammenhang mit dem einen
oder mehreren Auswahlwörtern (20) bereitzu-
stellen, und
eine Einrichtung zum Auswählen mindestens
eines der Auswahlwörter (20), als Funktion je-
des Relevanzindikators, um das mehrdeutige
Wort (38) darzustellen.

28. Vorrichtung zum Erkennen eines mehrdeutigen
Wortes (38), das in einer mindestens ein Kontext-
wort (36) enthaltenden Datenfolge auftritt, umfas-
send:

eine Einrichtung zum Bereitstellen einer Liste
eines oder mehrerer Auswahlwörter (20), die
Auswahlmöglichkeiten für das mehrdeutige
Wort (38) darstellt,
eine Einrichtung zum Zugreifen auf eine oder
mehrere Passagen enthaltende Referenz (40),
wobei jede Passage einen Relevanzindikator
und eine Folge von mit dem Relevanzindikator
zusammenhängenden Passagenwörtern (24)
enthält, um mindestens eine der Passagen (22)
als Funktion eines der Kontextwörter (36) und
des Relevanzindikators aus der Referenz (40)
auszuwählen,
eine Einrichtung zum Erzeugen eines Korrela-
tionssignals (32) als Funktion der ausgewähl-
ten Passage (22) und mindestens eines der
Kontextwörter (36), um die Wahrscheinlichkeit
darzustellen, daß das Auswahlwort (20) mit
dem mehrdeutigen Wort (38) übereinstimmt,
und
eine Einrichtung zum Auswählen mindestens
eines der Auswahlwörter (20) als Funktion des
Korrelationssignals (32), um das mehrdeutige
Wort (38) darzustellen.

Revendications

1. Procédé pour vérifier un mot ambigu (38) qui appa-
raît dans une suite de données qui inclut au moins
un mot de contexte (36), comprenant les étapes de :

- engendrer une liste d'un ou de plusieurs mots
choisis (20) pour représenter des choix pour le
mot ambigu,

- fournir une source de référence (40) ayant un
ou plusieurs passages (22), chaque passage
(22) incluant un indicateur de pertinence et une
série de mots de passage (24) associée à l'in-
dicateur de pertinence,

- sélectionner, comme une fonction de l'un des-
dits mots choisis (20) et desdits indicateurs de
pertinence, au moins un desdits passages (22)
à partir de ladite source de référence (40),

- engendrer un signal de corrélation (32), comme
une fonction dudit passage sélectionné (22), et
au moins un desdits mots de contexte (36) pour
représenter la probabilité que ledit mot choisi
(20) est en correspondance avec le mot ambigu
(38), et

- sélectionner, comme une fonction dudit signal
de corrélation (32), au moins un desdits mots
choisis (20) pour représenter le mot ambigu
(38) étant identifié.

2. Procédé selon la revendication 1, dans lequel les-
dites étapes de sélectionner des passages incluent
les étapes de :
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- sélectionner un mot choisi (20) dans une pre-
mière langue,

- traduire ledit mot choisi sélectionné (20) dans
une seconde langue,

- accéder à une source de référence (40) com-
prenant des informations enregistrées dans la
seconde langue et en sélectionner lesdits pas-
sages (22), et

- traduire lesdits passages sélectionnés (22)
dans la première langue.

3. Procédé selon la revendication 1, dans lequel l'éta-
pe de sélectionner des passages (22) à partir d'une
source de référence (40) inclut l'étape de comparer
le mot choisi (20) avec les indicateurs de pertinen-
ce, et sélectionner les passages (22) ayant un indi-
cateur de pertinence qui contient un mot correspon-
dant sensiblement au mot choisi (20).

4. Procédé selon la revendication 1, dans lequel l'éta-
pe d'engendrer ledit signal de corrélation (32) inclut
les étapes de :

- déterminer, pour chaque mot choisi (20), un
comptage de mots représentatif du nombre de
mots distincts dans les passages associés (22)
qui correspondent à l'un des mots de contexte
(36) dans la suite de données et

- engendrer ledit signal de corrélation (32) com-
me une fonction dudit comptage de mots.

5. Procédé selon la revendication 1, dans lequel ladite
étape d'engendrer ledit signal de corrélation (32) in-
clut l'étape d'ajuster ledit signal de corrélation (32)
comme une fonction d'un signal de comptage de
mots représentatif du nombre de mots séparant un
mot de contexte correspondant (36) du mot ambigu
(38) étant reconnu.

6. Procédé selon la revendication 1, dans lequel l'éta-
pe d'engendrer le signal de corrélation (32) inclut
l'étape de comparer les passages sélectionnés (22)
avec les mots de contexte (36) pour détecter un n-
gramme correspondant.

7. Procédé pour vérifier un mot ambigu (38) qui appa-
raît dans une suite de données qui inclut un ou plu-
sieurs mots de contexte (36), comprenant les éta-
pes de :

- engendrer une liste d'un ou de plusieurs mots
choisis (20) pour représenter des choix pour le
mot ambigu (38),

- fournir une source de référence (40) ayant un
ou plusieurs passages (22) dont chacun inclut
un indicateur de pertinence et une série de
mots de passage (24) associée à l'indicateur
de pertinence,

- sélectionner, comme une fonction dudit indica-
teur de pertinence et desdits mots de contexte
(36), au moins un passage (22) à partir de ladite
source de référence (40) pour au moins un des-
dits mots de contexte,

- engendrer un signal de corrélation (32) pour
chacun desdits mots choisis (20) comme une
fonction desdits passages (22) et desdits mots
choisis (20), pour représenter la probabilité
qu'un mot choisi respectif (20) est en corres-
pondance avec le mot ambigu (38), et

- sélectionner, comme une fonction dudit signal
de corrélation (32), au moins un desdits mots
choisis (20) pour représenter ledit mot ambigu
(38).

8. Procédé selon la revendication 1 ou 7, dans lequel
ladite étape d'engendrer ledit signal de corrélation
(32) inclut l'étape supplémentaire d'engendrer une
liste de mots de passage (24) représentative d'un
ou de plusieurs des mots de contexte dans ledit
passage (22).

9. Procédé selon la revendication 7, dans lequel ladite
étape de sélectionner un ou plusieurs passages
(22) inclut les étapes de :

- sélectionner un mot de contexte (36) dans une
première langue,

- traduire ledit mot de contexte sélectionné (36)
dans une seconde langue,

- accéder à une source de référence (40) com-
prenant des informations enregistrées dans la
seconde langue et en sélectionner ledit ou plu-
sieurs desdits passages (22), et

- traduire lesdits passages sélectionnés (22)
dans la première langue.

10. Procédé selon la revendication 7, dans lequel l'éta-
pe de sélectionner des passages (22) à partir d'une
source de référence (40) inclut l'étape de comparer
le mot de contexte (36) avec les indicateurs de per-
tinence et de sélectionner des passages (22) ayant
un indicateur de pertinence qui contient un mot cor-
respondant sensiblement au mot de contexte (36).

11. Procédé selon la revendication 7, dans lequel l'éta-
pe d'engendrer ledit signal de corrélation (32) inclut
les étapes de :

- déterminer, pour chaque mot choisi (20), un
comptage de passages représentatif du nom-
bre de mots de contexte (36) ayant un passage
(22) qui inclut un mot (24) correspondant au
mot choisi (20) et

- engendrer ledit signal de corrélation (32) com-
me une fonction dudit comptage de passages.
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12. Procédé selon la revendication 11, dans lequel la-
dite étape d'engendrer ledit signal de corrélation
(32) inclut les étapes supplémentaires de :

- déterminer un comptage de fréquences pour
chaque mot choisi (20) représentatif du nombre
de fois où le mot choisi (20) apparaît dans les
passages (22), et

- engendrer ledit signal de corrélation (32) com-
me fonction dudit comptage de passages pon-
déré par ledit comptage de fréquence.

13. Procédé selon la revendication 7, dans lequel l'éta-
pe d'engendrer ledit signal de corrélation (32) inclut
l'étape d'ajuster ledit signal de corrélation (32) com-
me une fonction d'un signal de comptage de mots
représentatif du nombre de mots séparant le mot
ambigu (38) d'un mot de contexte (36) ayant un pas-
sage (22), qui contient un mot (24) correspondant
au mot choisi (20).

14. Procédé pour vérifier un mot ambigu (38) qui appa-
raît dans une suite de données qui inclut un ou plu-
sieurs mots de contexte (36), comprenant les éta-
pes de :

- engendrer une liste d'un ou de plusieurs mots
choisis (20) pour représenter des choix pour le-
dit mot ambigu (38),

- fournir une source de référence (40) ayant un
ou plusieurs passages (22) qui inclut un indica-
teur de pertinence et une série de mots de pas-
sage (24) associée à l'indicateur de pertinence,

- comparer un mot respectif desdits mots choisis
(20) avec lesdits indicateurs de pertinence pour
sélectionner un ou plusieurs desdits passages
(22) à partir de ladite source de référence (40),

- comparer un desdits mots de contexte (36)
avec lesdits indicateurs de pertinence pour sé-
lectionner un ou plusieurs desdits passages
(22) à partir de ladite source de référence (40),
et

- engendrer un signal de corrélation (32) pour le-
dit mot choisi respectif (20) par corrélation des-
dits passages desdits mots de contexte (36)
avec lesdits passages dudit mot choisi respectif
(20), pour représenter la probabilité que ledit
mot choisi (20) est en correspondance avec le
mot ambigu (38).

15. Procédé selon l'une quelconque des revendications
1, 7 et 14 pour une utilisation avec un système de
reconnaissance vocale continu (60), dans lequel la-
dite étape d'engendrer ladite liste (18) de mots choi-
sis (20) inclut les étapes de :

- comparer les caractéristiques choisies d'une
portion de parole avec un ou plusieurs modèles

de mots, chacun étant représentatif d'un mot
dans un vocabulaire (50), et

- sélectionner, comme une fonction de ladite
comparaison, une sous-série desdits mots à
partir dudit vocabulaire.

16. Procédé selon l'une quelconque des revendications
1, 7 et 14, dans lequel ladite source de référence
(40) comprend un dictionnaire ou une encyclopé-
die.

17. Procédé selon la revendication 14, dans lequel
l'étape de sélectionner des passages (22) à partir
d'une source de référence (40) inclut les étapes de :

- comparer le mot choisi (20) avec les indicateurs
de pertinence, et sélectionner des passages
(22) ayant un indicateur de pertinence qui con-
tient un mot (24) correspondant sensiblement
au mot choisi (20), et

- comparer l'un des mots de contexte (36) avec
les indicateurs de pertinence, et sélectionner
des passages (22) associés à un indicateur de
pertinence qui correspond sensiblement au
mot de contexte (36).

18. Procédé selon la revendication 14, dans lequel la-
dite étape de sélectionner des passages (22) inclut
les étapes de :

- sélectionner un mot choisi (20) et un mot de
contexte (36), chacun étant dans une première
langue,

- traduire ledit mot choisi sélectionné (20) et ledit
mot de contexte (36) dans une seconde langue,

- accéder à une source de référence (40) com-
prenant des informations enregistrées dans la
seconde langue et en sélectionner ledit ou plu-
sieurs passages (22), et

- engendrer ledit signal de corrélation (32) com-
me une fonction desdits passages sélectionnés
(22) enregistrés dans la seconde langue.

19. Procédé selon la revendication 14, dans lequel
l'étape d'engendrer ledit signal de corrélation (32)
inclut les étapes de :

- déterminer, pour chaque mot choisi (20), un
comptage de mots représentatif du nombre de
mots distincts dans le passage de mots choisis
qui apparaissent dans un passage associé à
l'un des mots de contexte (36) et

- engendrer ledit signal de corrélation (32) com-
me une fonction dudit comptage de mots.

20. Procédé selon la revendication 14 ou 19, dans le-
quel ladite étape d'engendrer ledit signal de corré-
lation (32) comprend les autres étapes de :
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- déterminer un comptage de fréquence pour
chaque mot de passage (24) représentatif du
nombre de fois où le mot de passage (24) ap-
paraît dans un passage (22), et

- engendrer ledit signal de corrélation (32) com-
me une fonction dudit comptage de mots pon-
déré par ledit comptage de fréquence.

21. Procédé selon l'une quelconque des revendications
1, 7 et 14, dans lequel ladite étape d'engendrer un
signal de corrélation (32) inclut les autres étapes
de :

- engendrer un signal d'occurrence pour chacun
desdits mots choisis (20) comme une fonction
d'un modèle de langage n-gramme et un ou
plusieurs desdits mots de contexte (36) pour re-
présenter la probabilité que ledit mot choisi (20)
serait choisi à partir d'une série de mots de vo-
cabulaire, et

- combiner ledit signal d'occurrence avec ledit si-
gnal de corrélation (32) pour ajuster ledit signal
de corrélation (32) comme une fonction de la-
dite probabilité d'occurrence pour ledit mot
choisi.

22. Procédé selon la revendication 14, dans lequel la-
dite étape d'engendrer ledit signal de corrélation
(32) inclut l'étape d'ajuster ledit signal de corrélation
(32) comme une fonction d'un signal de comptage
de mots représentatif du nombre de mots séparant
l'un des mots de contexte (36) du mot ambigu (38)
étant reconnu.

23. Procédé selon la revendication 14, dans lequel
l'étape d'engendrer le signal de corrélation (32) in-
clut l'étape de comparer les passages choisis (22)
associés à un mot de contexte (36) et les passages
sélectionnés (22) associés à un mot choisi (20) pour
détecter une correspondance n-gramme.

24. Appareil pour reconnaître un mot ambigu (38) qui
apparaît dans une suite de données qui inclut au
moins un mot de contexte (36), comprenant :

- des moyens pour fournir une liste d'un ou de
plusieurs mots choisis (20) pour représenter
des choix pour ledit mot ambigu (38),

- des moyens pour accéder à une source de ré-
férence (40) ayant un ou plusieurs passages
(22), chaque passage incluant un indicateur de
pertinence et une série de mots de passage
(24) associée à l'indicateur de pertinence, pour
sélectionner comme une fonction de l'un des-
dits mots choisis (20) et desdits indicateurs de
pertinence, au moins un desdits passages (22)
à partir de ladite source de référence (40),

- des moyens pour engendrer un signal de cor-

rélation (32) comme une fonction dudit passa-
ge sélectionné (22), et au moins un desdits
mots de contexte (36) pour représenter la pro-
babilité que ledit mot choisi (20) est en corres-
pondance avec ledit mot ambigu (38), et

- des moyens pour sélectionner, comme une
fonction dudit signal de corrélation (32), au
moins un desdits mots choisis (20) pour repré-
senter ledit mot ambigu (38).

25. Appareil selon la revendication 24, dans lequel les-
dits moyens pour accéder à une source de référen-
ce (40) comprennent des moyens pour sélectionner
un ou plusieurs desdits mots de passage (24) à par-
tir d'une source de référence adressable électroni-
quement (40) ayant des informations concernant le-
dit mot choisi sélectionné (20).

26. Appareil selon la revendication 24, dans lequel ledit
mot choisi (20) est dans une première langue et la-
dite source de référence (40) contient des passa-
ges (22) dans une seconde langue, incluant de plus
des moyens pour traduire ledit mot choisi sélection-
né (20) dans la seconde langue pour fournir une lis-
te de mots de passage (24) dans la seconde lan-
gue.

27. Appareil qui utilise le contexte pour reconnaître un
mot ambigu (38) qui apparaît dans une suite de
données qui inclut un ou plusieurs mots de contexte
(36), comprenant :

- des moyens pour sélectionner une liste d'un ou
de plusieurs mots choisis (20) pour représenter
des choix pour ledit mot ambigu (38),

- des moyens pour accéder à une source de ré-
férence (40), ayant un ou plusieurs passages
(22), chaque passage (22) incluant un indica-
teur de pertinence et une série de mots asso-
ciée à l'indicateur de pertinence, pour fournir
une liste de mots de passage (24) ayant une
association connue audit mot ou à plusieurs
mots choisis sélectionnés (20), et

- des moyens pour sélectionner, comme une
fonction de chaque indicateur de pertinence, au
moins un desdits mots choisis (20) pour repré-
senter ledit mot ambigu (38).

28. Appareil pour reconnaître un mot ambigu (38) qui
apparaît dans une suite de données qui inclut au
moins un mot de contexte (36), comprenant :

- des moyens pour fournir une liste d'un ou de
plusieurs mots choisis (20) pour représenter
des choix pour ledit mot ambigu (38),

- des moyens pour accéder à une source de ré-
férence (40), ayant un ou plusieurs passages
(22), chaque passage incluant un indicateur de
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pertinence et une série de mots de passage
(24) associée à l'indicateur de pertinence, pour
sélectionner, comme une fonction de l'un des-
dits mots de contexte (36) et desdits indicateurs
de pertinence, au moins un desdits passages
(22) à partir de ladite source de référence (40),

- des moyens pour engendrer un signal de cor-
rélation (32) comme une fonction dudit passa-
ge sélectionné (22), et au moins un desdits
mots de contexte (36), pour représenter la pro-
babilité que ledit mot choisi (20) est en corres-
pondance avec ledit mot ambigu (38), et

- des moyens pour sélectionner, comme une
fonction dudit signal de corrélation (32), au
moins un desdits mots choisis (20) pour repré-
senter ledit mot ambigu (38).
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