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entry systems The present invention relates to methods
of improving recognition accuracy in the area of  5
interpreting data entered into a form-based data entry
system. Background to the Invention Many different
systems require a user to interact and to provide data
via one or more  different means. On-line systems
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off-line  10 systems include hand-written form
creation where the hand-written forms are later
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on-line systems include voice recognition  systems
where a user is prompted to speak in response to a
particular prompt. Problems with such data input
systems, also known as natural language systems,
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5237628 describes an optical recognition system that
is able to recognise machine  printed, but not hand
written characters, to locate the form fields in the
digital image by  locating the machine printed field
identifiers. Once a field has been identified, offline
15 handwritten character recognition is used to
recognise individual characters in each field.  US
5455872 discloses a field based recognition system
which is able to select the optimum  type of
classifier (e.g. constrained handprint, unconstrained
handprint, unconstrained  cursive writing) for use
with a particular field in a form. The system uses an
adaptive  20 weighting system and confidence values to
determine the best classifier to use. US5235654
describes a system which incorporates form definition
capabilities with a  character recognition processor.
25 SiberSytems offer a product utilising a form
definition language that uses Artificial  Intelligence
techniques to deduce different field types that appear
on a form. Summary of the present invention In a broad
form, the present invention provides a method of
interpreting data input to a  30 form-based data entry
system, including decoding data entered into a
particular form field  such that its information
content can be determined, said information content
being in a  



consistent machine-readable format, wherein said
decoding of data includes determining  one or more
possible values of information content, certain
pre-defined possible outcomes WO 2004/036488
PCT/AU2003/001341  -4 being given a relatively higher
probability of being correct, and said pre-defined
possible  outcomes being dependent on the context of
the particular form field. Preferably, said decoding
of data is performed on written or voice data.  5 Said
decoding may be performed online, where the decode
takes place contemporaneously  with the data entry, or
offline, where the decode takes place some time after
data entry.  Preferably, a particular form field has
associated with it a predefined dictionary of possible
10 decoded data, and said dictionary may be used to
constrain the decode process such that a  particular
decode either has to reside in the dictionary, or that
there should at least be a  certain probability that
it does. Preferably, certain possible decodes can be
given a higher probability of being correct. An  15
example of this might be a name field, where Smith has
a higher chance of being the  correct decode than
Smithfield. Embodiments of the present invention offer
advantages in that more successful recognition  of
data input can be achieved in natural language systems
by decoding the data input based  20 on the context of
the field in which the data is entered. Brief
Description of the Drawings For a better understanding
of the present invention and to understand how the
same may be  brought into effect, the invention will
now be described by way of example only, with  25
reference to the appended drawings in which: Figure 1
shows a typical form having two input fields; Figure 2
shows another typical form having two different input
fields; and  30 Figures 3a and 3b shows two different
but similar handwriting samples. WO 2004/036488
PCT/AU2003/001341  



-5 Detailed Description of the Preferred Embodiments
In the preferred embodiment, the invention is
configured to work with the Netpage  networked
computer system, a detailed description of which is
given in our co-pending  applications, including in
particular PCT application W00242989 entitled "Sensing
5 Device" filed 30 May 2002, PCT application W00242894
entitled "Interactive Printer"  filed 30 May 2002, PCT
application W00214075 "Interface Surface Printer Using
Invisible Ink" filed 21 February 2002, PCT application
W00242950 "Apparatus For  Interaction With A Network
Computer System" filed 30 May 2002, and PCT
application  W003034276 entitled "Digital Ink Database
Searching Using Handwriting Feature 10 Synthesis"
filed 24 April 2003. It will be appreciated that not
every implementation will  necessarily embody all or
even most of the specific details and extensions
described in  these applications in relation to the
basic system. However, the system is described in its
most complete form to assist in understanding the
context in which the preferred  embodiments and
aspects of the present invention operate. 15 In brief
summary, the preferred form of the Netpage system
provides an interactive paper- based interface to
online information by utilizing pages of invisibly
coded paper and an  optically imaging pen. Each page
generated by the Netpage system is uniquely identified
and stored on a network server, and all user
interaction with the paper using the Netpage 20 pen is
captured, interpreted, and stored. Digital printing
technology facilitates the on- demand printing of
Netpage documents, allowing interactive applications
to be developed.  The Netpage printer, pen, and
network infrastructure provide a paper-based
alternative to  traditional screen-based applications
and online publishing services, and supports user-
interface functionality such as hypertext navigation
and form input. 25 Typically, a printer receives a
document from a publisher or application provider via
a  broadband connection, which is printed with an
invisible pattern of infrared tags that each  encodes
the location of the tag on the page and a unique page
identifier. As a user writes  



on the page, the imaging pen decodes these tags and
converts the motion of the pen into 30 digital ink.
The digital ink is transmitted over a wireless channel
to a relay base station,  and then sent to the network
for processing and storage. The system uses a stored
description of the page to interpret the digital ink,
and performs the requested actions by  interacting
with an application. WO 2004/036488 PCT/AU2003/001341
-6 Applications provide content to the user by
publishing documents, and process the digital  ink
interactions submitted by the user. Typically, an
application generates one or more  interactive pages
in response to user input, which are transmitted to
the network to be  stored, rendered, and finally
printed as output to the user. The Netpage system
allows 5 sophisticated applications to be developed by
providing services for document publishing,
rendering, and delivery, authenticated transactions
and secure payments, handwriting  recognition and
digital ink searching, and user validation using
biometric techniques such  as signature verification.
10 Embodiments of the present invention are operable
in either on-line or off-line situations to  decode
natural language input data. Such input data can take
the form of handwriting,  spoken words or other
non-constrained forms of input. For the purposes of
this description, 'on-line' refers to systems where
the input data is  15 decoded in real-time, i.e.
contemporaneously with the input of the data. In other
words, the  decoding process is able to work with
dynamic information, such as the trajectory of the
various strokes which make up a written character. A
typical on-line system is an Internet  web page, where
the input is accepted, for instance, in the form of
handwritten characters  entered via means of a stylus
and a suitable graphics tablet. 20 For the purposes of
this description, 'off-line' refers to systems where
the input data is  recorded, but the decoding does not
occur until some time later. In other words, the
decoding is only able to work with a static
representation of the input, such as a bitmap  image
of a written character. A typical off-line system is a
handwritten form data capture 



25 system where a user completes a form using
handwriting and regular pen, and at a later  time, the
completed form is scanned and processed to extract the
data encoded therein. As has been noted, the use of
natural language input systems poses a number of
problems  for system designers. There is a great range
of different writing styles, both from person to  30
person, and even for the same person on different
occasions or using different writing implements.
Likewise, there is a wide variety of accents,
intonations, dialects and pitches  of voices, each
making it difficult to distinguish voice input from
different speakers. WO 2004/036488 PCT/AU2003/001341
-7 Embodiments of the present invention provide a
method for improving recognition  accuracy in a
variety of natural language data input systems. The
improvement is achieved  by constraining the set of
possible data which may be entered in a particular
field, based on  certain attributes of the field
itself. In one embodiment, the constraint may be
absolute, in 5 that the data entered in the field must
be found in a defined set of data associated with that
field. In other embodiments, the constraint may be
partial, in that a greater weighting is given to  data
input which is found in a defined set of data. In
these cases, if a data entry is decoded  10 and found
not to reside in the list of higher-weighted outcomes,
it is still accepted, whereas  in the previous
embodiment, such a result would be discounted. In a
form-based data entry system, the form includes one or
more fields, each of which is  able to receive a data
entry. In the following description, for convenience,
embodiments of  15 the invention will primarily
described in terms of a system arranged to receive
handwritten input, but the skilled man will realise
that other forms of data input, such as speech, can
also benefit from embodiments of the invention. Figure
1 shows a typical form 100 which is intended to
capture name information from two  20 separate fields
110, 120. The field 110 labelled 'First Name' is
provided to capture an input  from a user giving his
first name. The second field 120, labelled 'Last Name'
is provided to  capture an input from a user giving
his last name. In the first case, the associated
processing system, whether on-line or off-line, is
able to  



25 decode the input data, and constrain the likely
results on the basis of information implicit  in the
field label, 'First Name'. The processing system is
provided with a database of  common first names such
that when the handwritten input is decoded, a greater
weighting  is given to possible values of the decoded
input which reside in the database of common  first
names. As an example, a particular user may be called
'Greg'. However, in his  30 particular writing style,
his name may appear to resemble 'Grey'. Figure 3a
shows a graphic representation of a user's rendering
of his first name in a form  field. Figure 3b shows
how the same user would render the word 'Grey', and it
is noticeable WO 2004/036488 PCT/AU2003/001341  -8
that the two representations are very similar, and
differ only in the closed upper portion of  the final
letter 'g' in 'Greg' when compared to the'y of'Grey'.
When the processing system seeks to decode and
interpret the written input, a greater  5 weighting is
given to 'Greg', as this is far more likely to be a
valid first name. Note that in  this case, 'Grey' is a
word which is to be found in a dictionary of
acceptable words, but is  unlikely to feature in a
list of common first names. In this way, constraining
the data by  giving preference to common names over
other valid words has produced the correct  result. In
other cases, where two or more results are likely and
all appear in the constrained 10 list, the user may be
prompted to re-enter the data, or be presented with an
option to choose  the correct one of the possible
results from a list of the probable results. The same
process can be adapted for different fields likely to
be found in different forms.  The non-exhaustive
exemplary list below details several fields and the
kinds of constraints  15 which may be applied to the
decoding process to improve the likelihood of
generating the correct outcome from a given input. The
ordinary skilled person will, of course, realise that
different fields may have contextual constraints
applied to them according to their  particular
properties. WO 2004/036488 PCT/AU2003/001341  -9 Field
Label String Context Processing 



First Name, Given Name, etc. Large lists of common
first names are widely and  publicly available for use
as dictionaries defining  processing constraints
during recognition. These lists,  which are often
derived from census data, include  associated a
-priori probabilities, allowing common  names such as
"John" and "David" to be more  frequently matched. If
additional information from the  form or elsewhere is
available that indicates the gender  of the writer,
separate male and female lists can be used  to further
improve recognition accuracy. Note that during
recognition, out-of-vocabulary words  (i.e. names that
do not appear in the name dictionary)  can be allowed
to ensure that unusual and uniquely  spelled names can
still be recognised correctly. This  can be done by
combining the dictionary decoding with  a
probabilistic grammar model (such as an character n-
gram) that contains information regarding the a
-priori  probability of character sequences usually
found in  names. Last Name, Surname, Family Similar to
the above field, but using a dictionary of last  Name,
etc. names. Note that for Western names, there is
generally  much greater variability of last names
across the  population, so the probability of
out-of-vocabulary  words must be higher than that for
first name  recognition. Address Most addresses follow
a regular pattern (e.g. dwelling  number, followed by
street name and street type). The  recognition system
can exploit this pattern during  decoding by, for
example, using regular expression 



WO 2004/036488 PCT/AU2003/001341  -10 matching, or by
altering the valid character set (i.e.  digits only,
letters only, `/' allowed or not allowed, etc.)  as
recognition proceeds. In addition to this, some
elements in the address can be  decoded with the
assistance of a dictionary, such as  street type
("Street", "Road", "Place", "Avenue",  "Crescent",
"Square", "Hill" etc.) or street names  (common street
names include "Main", "Church",  "North", "High",
etc.) Suburb, Town, etc. Full lists of suburbs and
towns are freely and publicly  available for most
regions. This information can be  used in conjunction
with other information such as state  or postcode /
zipcode information (if available) to  further reduce
the recognition alternatives. For instance, if it has
already been established that the  country of
residence is e.g. Australia, then there are  only
seven possible values for the next hierarchical
division of state or territory. Once that field has
been  decoded, a further constraining dictionary of
suburbs or  towns in that state/territory can be used
to imit the  possible outcomes. State Lists of states
are available if the Country/Region is  known. Each
state can be given an a -priori probability
corresponding in the likelihood that a person is from
that state (i.e. large, populous states can be given a
higher a -priori probability). Further constrains can
be  used if postcode / zipcode is known. 



Phone Number Phone numbers follow a regular pattern
(e.g. "(##)  ####-####") that can be used during
recognition.  Additionally, the valid character set
for a phone number WO 2004/036488 PCT/AU2003/001341
-11 is constrained to numbers only, further
restricting the  potential recognition alternatives.
Zip/Postal Code Zip/Postal codes within a given
country generally  follow a specific pattern. For
example: in Australia, the  postal codes are always
four digits long; in the USA,  five digits; and in the
UK, a mix of one or more letters,  followed by two or
more numbers, followed by one or  more letters again.
Additional decoding constraints are  available if the
corresponding State and Suburb  information is
available. Country, Region, etc. Full lists of
possible Country/Region labels are publicly
available. Birth Date, Date of Birth, Written dates
generally follow a regular pattern, and  Other dates
etc. have a constrained character set consisting of
either  numbers alone or numbers and delimiting
characters  such as '-' or '/'. Email, E-Mail, Email
Email addresses follow a specific pattern and have a
Address, etc. well-specified character set. An example
regular  expression that can be used to match email
addresses is  "/^([a-zA-ZO-9
\.\-])+\@(([a-zA-ZO-9\-])+\.)+([a-zA- ZO-9])+$/". In
addition to this, if email contact information is
available for a user (e.g. using Microsoft Windows
Messaging API (MAPI)), the list of email addresses can



be used as a dictionary during recognition. Similarly,
common email domain names (e.g. "hotmail.com",
"yahoo.com", "email.com", etc.) can be used as
dictionary entries to guide recognition. Credit Card,
Credit Card Credit card numbers have a specific format
(e.g. "- Number, etc. #1###-####-####") and
constrained character set. WO 2004/036488
PCT/AU2003/001341  -12 Additionally, there are often
validation rules (e.g. check  digit tests) that can
also be used during recognition. For  example, if
there are two equi-probable results for the
recognition of a credit-card number, check digit
validation may be of helpful in selecting the correct
result. Language / Locale Lists of languages that are
spoken around the world are  freely available, and are
currently used by many web  forms. Once the language
of a particular writer is  known, it can be used to
improve the processing of  other types of input.
Examples of this include different  language-specific
dictionaries (e.g. English, German,  French, etc.) for
text recognition, changing the valid  recognition
character set (e.g. allowing accented letters  that
are used by some Western European languages),  and
changing the format for date recognition. In addition
to using publicly available or proprietary
dictionaries, particular field labels  may compile
their own dictionaries over time, using previously
recognised responses to  guide and constrain future
data entries. In this way, systems employing
embodiments of 5 the invention can improve their
recognition capabilities as they operate over time and
'learn' more possible outcomes of the decode process.
In this way, names which become  



more popular over time, for instance, can be given a
higher a priori weighting. Most form definition
formats support a number of different field types,
such as text fields,  10 selection list fields,
combination fields (i.e. a field that combines text
input with a selection  list), signature fields,
checkboxes, buttons, and so on. The field type gives
some indication  of the expected input data-type (e.g.
a text input field indicates text entry). If a
document  format allows data-types to be explicitly
defined (e.g. XML/XForms), a recognition system  can
use this information to constrain the recognition
process. 15 WO 2004/036488 PCT/AU2003/001341  -13 In
addition to the field type, forms often contain
information regarding the type of data that  should be
entered in each field. This information is usually
contained in attributes that are  associated with a
specific field. One example of this is the set of
selection strings that are  commonly associated with
list input fields. These strings represent the options
from which 5 the user must make a selection, and can
be used as dictionary elements during recognition.
Similarly, recognition of combination fields can use a
dictionary of selection strings in  combination with a
character grammar to allow words other than those
listed in the option  list to be recognized. 10
Standard input fields may also contain attributes that
can assist in the recognition  procedure. For example,
some input field types have a flag indicating that the
value  entered must be numeric, signifying to the
recognition system that the recognised character  set
should only include digits. Input fields may also
contain a mask attribute, which is a  string
indicating that the input must match the specified
pattern (e.g. " ####A A" requiring 15 that four digits
followed by two upper-case alphabetic letters be
entered such as  "2002CY"). This mask can be used to
constrain the valid recognition character set at each
offset in the string and thus improve the recognition
accuracy. Many forms specify validation parameters
that can be used to guide the recognition  20 process.
For example, numeric input fields may specify minimum
and maximum values  that can be used to constrain the
recognition results. Other fields may contain
validation  



program code (e.g. JavaScript) that is executed when
the user has entered a value into the  field. This
code can be executed multiple times, with each
individual recognition result as  a parameter,
allowing potential alternative results that do not
conform to the validation  25 requirements to be
discarded. In addition to using standard form field
attributes to improve the recognition process,
recognition-specific information can be added to
fields using custom attributes. This  information is
only used if the form input is processed using a
recognition system. Thus, 30 the form can still be
used normally where required (e.g. data entry using a
keyboard via a  web browser) since the custom
attributes are ignored; however, if recognition is
required,  the custom parameters can be used to
improve the recognition results. WO 2004/036488
PCT/AU2003/001341  -14 Some examples of custom field
attributes include character set definition (where the
set of  valid characters for a field is explicitly
defined) and regular expressions. If the fields are
displayed or printed using visual cues to guide
character spacing (e.g. boxes on forms 5 where each
box must contain a single character), the parameters
of the guide can be  associated with the field as
custom attributes to assist with the character
segmentation  stage of the handwriting recognition.
For example, by specifying the coordinates of the
bounding rectangle and the number of rows and columns
in a field that uses character  boxes for input, the
recognition system can be informed of the expected
location of each  10 character, allowing more accurate
recognition to occur. Information regarding context
processing and language modelling can also be encoded
in  custom attributes. Some handwriting recognition
systems use a combination of language  models to
assist in the recognition of handwritten text (e.g.
n-gram character models, 15 standard dictionaries,
user-specific dictionaries). These models are usually
combined using  a set of weightings that indicate the
likelihood that an input word will be decoded
correctly  using each of the specified models.
However, the most accurate results are produced when
the weightings can be customised depending on the
expected input. By including the  language model
weights as a custom attribute for a field, more
accurate recognition can be  



20 achieved by tuning the model weights on a per form
or even per field basis. To allow more control over
the recognition procedure, custom validation program
code  (e.g. JavaScript) can be associated with a field
that is executed on each potential result  after the
handwriting recognition procedure has completed,
allowing the most appropriate 25 result to be
selected. However, rather than using a Boolean
validation function (i.e. a string  is either valid or
invalid), the function can return a confidence value
that indicates the  probability that the string would
be entered. This probability can be combined with the
results of the character classification procedure to
select the most probable recognition  result. In this
way, even if a decoded result has a low confidence
value associated with it, it 30 may still be accepted
by the system if other checks confirm that it is a
valid response. A  simple Boolean approach may result
in valid inputs being discounted. WO 2004/036488
PCT/AU2003/001341  -15 An improvement to this scheme
is to define a language model probability function
that is  called by the recogniser as each character is
recognised by the system. This allows a  recognition
system to prune unlikely or invalid recognition string
early in the recognition  procedure, allowing long
strings of text to be recognised efficiently. During
the recognition 5 procedure, a large number of
potential results are produced by considering
different  combinations of recognised characters.
Typically, there are a large number of potential
character alternatives for each letter position, so
for text of even moderate length, there are  a large
number of alternatives. As a result, recognition
systems generally use a beam  search technique, such
that the n best alternatives at each letter position
are considered, 10 where n is typically between 10 and
100. Thus, the n most likely results at each position
are stored, with the remainder discarded. However, to
select the n best results at each step requires
validation from the language  model at each step
rather than after the recognition procedure has
completed, otherwise  15 high-scoring strings that are
impossible or unlikely as defined by the language
model may be retained while valid but lower-scoring
strings are discarded. As a result, the improved
language model function should be able to calculate
and return a sub-string probability, so  



that the recogniser can combine the character
classification probability with the sub-string
probability at each step, and thus select the n most
likely strings. This flexible approach 20 allows
almost any language model, including dictionaries and
character Markov-models, to  be implemented. The
following part describes how data may be extracted for
various commonly used form  definition formats,
including HTML, XForms and PDF (Adobe Portable
Document  25 Format). Hypertext Mark-up Language
(HTML) is a standard set of mark-up symbols used to
define  the format of a page of text and graphics that
is intended for display in a World Wide Web  browser.
HTML is a formal recommendation by the World Wide Web
Consortium (W3C) 30 and is defined in the W3C "HTML
4.01 Specification" of 24 December 1999. XHTML, a
reformulation of HTML as an XML application, is very
similar to HTML and is defined in  the W3C "XHTML 1.0
The Extensible HyperText Markup Language (Second
Edition)" of  1 August 2002, and similarly, SGML which
is defined in the ISO "Information Processing WO
2004/036488 PCT/AU2003/001341  -16 - Text and office
systems - Standard Generalised Markup Language
(SGML)", ISO 8879  of 1986. Some example HTML code for
a form is given below (an example of the output that
this  5 code might generate in a browser is given in
Figure 1. <html>  <form ACTION="cgi-bin/form.exe"
METHOD=post>  <p><b>Please Enter Your Name</b></p> 10
<p>First Name: <INPUT TYPE="TEXT" NAME="FirstName"
CUSTOM="Hello"></p>  <p>Last Name: <INPUT TYPE="TEXT"
NAME="LastName"></p>  <p><INPUT TYPE="SUBMIT"
NAME="Submit"></p> 15 </form>  



</html>  Usually, field labels associated with input
fields can be easily derived from the HTML 20 document
source. Generally, field labels appear as normal text
immediately before the  input field definition (as
shown above). In other situations, the layout of the
rendered  document can be analysed to determine which
text labels should be associated with which  input
fields (for example, when a table is used for form
layout). Additionally, the "name"  attribute that is
associated with many input elements may contain text
that will allow the  25 field type to be determined.
Standard HTML contains a number of element attributes
that can be usefully used as hints  to a recognition
system. Some examples include:  the "maxlength"
attribute of an INPUT element that can be used to
limit the length  30 of the recognised text, WO
2004/036488 PCT/AU2003/001341  -17  the OPTION
elements associated with a SELECT element that
represent the set of  valid input strings (which can
be used as dictionary entries during recognition), and
the "rows" and "cols" attributes in a TEXTAREA element
that could be used to define a character spacing guide
(e.g. boxed input where each letter must be written  5
in a separate box). In addition to this, custom
attributes can be easily added to HTML field elements
(e.g.  CUSTOM="Hello"), since browsers and other
systems processing a page must ignore  attributes that
are unknown. In this way a form designer can.add
custom elements to  HTML source code which will only
be used by recognition systems and will safely be  10
ignored by'dumb' browsers. XFORMS is a standard form
definition language defined by W3C and described in
"XForms 1.0" W3C Working draft of 21 August 2002. The
XForms standard has been  developed as a successor to
HTML forms, and implements device independent form 15
processing by allowing the same form to operate on
desktop computers, hand-held devices,  information
appliances, and even paper. To achieve this, XForms
ensures that, unlike  



HTML, data definitions are kept separate from
presentation. An example of XForms code  is given
below. An example of the output that this code might
generate in a browser is  given in Figure 2. 20
<xform>  <submitlnfo action="form.exe" method="post"/>
</xform> 25 <input xform="payment" rem"cc">
<caption>Credit Card Number</caption>  </input><input
xform="payment" rem"exp"> <caption>Expiration
Date</caption>  </input><submit xform="payment">  30
<caption>Submit</caption> </submit> WO 2004/036488
PCT/AU2003/001341  -18 In a similar manner to HTML,
field labels can be derived from the XForms code by
examining the caption element in the input field
definitions. In addition to this, XForms  supports
input field elements similar to those described
previously for HTML, including 5 the list selection
elements "<selectOne>" and "<selectMany>" and
associated "<item>"  elements that can be used a
dictionary entries during recognition processing. The
XForms specification includes a set of data-types for
field input, including date,  money, number, string,
time, and URI types. This information can be used by a
recognition  10 system to improve recognition
accuracy. Similarly, the specification includes data
attributes (e.g. currency, decimal places, integer)
and validation attributes (minimum value,  maximum
value, pattern, range), which can be used to further
improve recognition results.  Portable Document Format
(PDF) is a document format defined by Adobe that has
become 15 the de-facto standard for Internet-based
document distribution. Recently, Adobe has added
interactive elements that allow the definition of
forms for online use. 



Like HTML and XForms, PDF form elements have a
specific type (e.g. text, signature,  combo box, list
box) that defines the behaviour of the element and
thus can be used as a  20 guide for a handwriting
recognition system. They also contain a field name
(e.g. "/T (FirstName)") that may contain a useful
label that indicates the type of data to be entered
into the field. List and combination fields contain a
set of options ("/Opt  [(Option 1)(Option2)]") that
define the valid selection strings. 25 Additional
field attributes include a format specifier (e.g.
number, percent, date, time, zip  code, phone number,
social security number, etc.) and JavaScript
validation code that is  executed when data has been
entered into the field. Custom attributes can also be
easily  incorporated in field definitions, as shown
above ("/CUSTOM_ATTRIBUTE  (HelloWorld)"). 30 WO
2004/036488 PCT/AU2003/001341  -19 Embodiments of the
present invention may be implemented using a suitable
programmed  and conditioned microprocessor. Such a
microprocessor may form part of a custom  system,
specifically designed to operate in a character
recognition environment or, it may  be a general
purpose computer, such as a desktop PC, which is also
able to perform other  5 more general tasks. In the
light of the foregoing description, it will be clear
to the ordinary skilled person that  various
modifications may be mode within the scope of the
invention. 10 The present invention includes any novel
feature or combination of features disclosed  herein
either explicitly or any generalisation thereof
irrespective of whether or not it relates  to the
claimed invention or mitigates any or all of the
problems addressed. WO 2004/036488 PCT/AU2003/001341
-20- What is claimed is: 1. A method of interpreting
data input to a form-based data entry system,
including  decoding data entered into a particular
form field such that its information content can be  



5 determined, said information content being in a
consistent machine-readable format, wherein said
decoding of data includes determining one or more
possible values of  information content, certain
pre-defined possible outcomes being given a relatively
higher  probability of being correct, and said
pre-defined possible outcomes being dependent on  the
context of the particular form field. 10 2. The method
as claimed in claim 1, wherein said decoding of data
is performed  contemporaneously with the data entry
(online). 3. The method as claimed in claim 1, wherein
said decoding of data is performed  15 some time after
the data entry (offline). 4. The method as claimed in
any one of the preceding claims, wherein the data
entry  is effected by one or both of handwritten
characters and speech. 20 5. The method as claimed in
any one of the preceding claims, wherein the
particular  form field has associated with it a
pre-defined dictionary of possible decoded data, said
dictionary being used to constrain the decoding
process. 6. The method as claimed in claim 5 wherein,
certain entries in the dictionary are  25 assigned a
higher probability of being the correct decoded data.
7. The method as claimed in either of claims 5 or 6,
wherein the field is a name field  and the predefined
dictionary includes an indication of gender associated
with selected  names. 30 8. The method as claimed in
either of claims 5 or 6, wherein the field is an
address  field having sub-fields arranged
hierarchically such that a decoded entry in a
sub-field may  be used to constrain an entry in
another sub-field. WO 2004/036488 PCT/AU2003/001341
-21 9. The method as claimed in either of claims 5 or
6, wherein the field is a telephone  number field and
is constrained such that the only valid data includes
numerals only. 10. The method as claimed in any one of
the preceding claims, wherein the field is a  



5 credit card number, wherein the only valid data
includes a fixed number of numerals, said  numerals
being further verifiably by use of a checksum. 11. The
method as claimed in any one of the preceding claims,
wherein the field is  from the set including: zip/post
code; country; date; email address; and/or language.
10 12. The method as claimed in any one of the
preceding claims, wherein the said system  is
implemented using one of the standardized file
formats: HTML, XML, PDF and  XForms. 15 13. The method
as claimed in any one of the preceding claims, wherein
a custom  validation program is associated with the
field, the custom validation program being  executed
on a possible value. 14. The method as claimed in
claim 13, wherein the custom validation program is a
20 JavaScript program. 15. The method as claimed in
any one of the preceding claims, wherein a field mask
is  associated with the field, the field mask checking
that a possible value conforms with a  predefined
string pattern. 25 16. The method as claimed in any
one of the preceding claims, wherein a possible  value
is derived from a selection list, or combination list,
involving previously recognised  responses. 


